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5029.4.3.1.2
[FR2]Power class definition and PCMAX [NR_newRAT]


5089.4.3.1.3
[FR2]Spherical coverage: EIRP CDF data [NR_newRAT]


5149.4.3.2
Transmit signal quality [NR_newRAT]


5219.4.3.2.1
[FR1] Transmit signal quality [NR_newRAT]


5219.4.3.2.2
[FR2] Transmit signal quality [NR_newRAT]


5229.4.3.3
MPR evaluation [NR_newRAT]


5229.4.3.3.1
[FR1] MPR evaluation [NR_newRAT]


5269.4.3.3.2
[FR2] MPR evaluation [NR_newRAT]


5269.4.3.4
Power control [NR_newRAT]


5269.4.3.4.1
Power sharing b/w FR1 and FR2 [NR_newRAT]


5279.4.3.4.2
[FR1] Power control related topics [NR_newRAT]


5289.4.3.4.3
[FR2] Power control related topics [NR_newRAT]


5289.4.3.5
ON/OFF mask [NR_newRAT]


5329.4.3.6
Min/OFF power [NR_newRAT]


5329.4.3.6.1
[FR1] Min/OFF Power [NR_newRAT]


5329.4.3.6.2
[FR2] Min/OFF Power [NR_newRAT]


5349.4.3.7
Occupied BW/ACLR/SEM [NR_newRAT]


5349.4.3.7.1
[FR1] Occupied BW/ACLR/SEM [NR_newRAT]


5349.4.3.7.2
[FR2] Occupied BW/ACLR/SEM [NR_newRAT]


5349.4.3.8
Spurious [NR_newRAT]


5349.4.3.8.1
[FR1] Spurious [NR_newRAT]


5349.4.3.8.2
[FR2] Spurious [NR_newRAT]


5389.4.3.9
Other Tx requirements [NR_newRAT]


5429.4.4
Receiver characteristics [NR_newRAT]


5429.4.4.1
REFSENS [NR_newRAT]


5479.4.4.1.1
[FR1] REFSENS [NR_newRAT]


5529.4.4.1.2
[FR2] REFSEMS [NR_newRAT]


5559.4.4.2
DC related requirements [NR_newRAT]


5559.4.4.2.1
[FR1] Delta RIB and MSD evaluation within 6GHz [NR_newRAT]


5609.4.4.2.2
MSD evaluation b/w FR1 and FR2 [NR_newRAT]


5609.4.4.2.3
Others [NR_newRAT]


5609.4.4.3
Maximum input level [NR_newRAT]


5609.4.4.3.1
[FR1] Maximum input level [NR_newRAT]


5619.4.4.3.2
[FR2] Maximum input level [NR_newRAT]


5619.4.4.4
ACS/IBB [NR_newRAT]


5619.4.4.4.1
[FR1] ACS/IBB [NR_newRAT]


5649.4.4.4.2
[FR2] ACS/IBB [NR_newRAT]


5659.4.4.5
Out of band blocking and spurious response [NR_newRAT]


5659.4.4.5.1
[FR1] Out of band blocking and spurious respons [NR_newRAT]


5679.4.4.5.2
[FR2] Out of band blocking and spurious respons [NR_newRAT]


5679.4.4.6
Intermodulation/ Spurious/Receiver image [NR_newRAT]


5679.4.4.6.1
[FR1] Intermodulation/ Spurious/Receiver image [NR_newRAT]


5679.4.4.6.2
[FR2] Intermodulation/ Spurious/Receiver image [NR_newRAT]


5689.4.4.7
Other Rx requirements [NR_newRAT]


5719.5
BS RF [NR_newRAT]


5719.5.1
General [NR_newRAT]


5719.5.1.1
Editor input for BS RF TR (38.817-02) [NR_newRAT]


5759.5.1.2
Editor input for BS RF TS (38.104) [NR_newRAT]


5879.5.1.3
Editor input for BS conformance test (38.141) [NR_newRAT]


5899.5.2
Transmitter characteristics [NR_newRAT]


5909.5.2.1
Output power [NR_newRAT]


5909.5.2.1.1
Conducted output power [NR_newRAT]


5909.5.2.1.2
Radiated transmit power [NR_newRAT]


5959.5.2.2
Output power dynamics [NR_newRAT]


5959.5.2.2.1
Conducted output power dynamics [NR_newRAT]


5959.5.2.2.2
OTA output power dynamics [NR_newRAT]


5979.5.2.3
Transmit ON/OFF power [NR_newRAT]


5979.5.2.3.1
Conducted transmit ON/OFF power [NR_newRAT]


5979.5.2.3.2
OTA transmit ON/OFF power [NR_newRAT]


6009.5.2.4
Transmitted signal quality [NR_newRAT]


6009.5.2.4.1
Conducted transmitted signal quality [NR_newRAT]


6029.5.2.4.2
OTA transmitted signal quality [NR_newRAT]


6089.5.2.5
Unwanted emission [NR_newRAT]


6089.5.2.5.1
Conducted unwanted emission [NR_newRAT]


6119.5.2.5.2
OTA unwanted emission [NR_newRAT]


6189.5.2.6
Transmitter intermodulation [NR_newRAT]


6189.5.2.6.1
Conducted transmitter intermodulation [NR_newRAT]


6189.5.2.6.2
OTA transmitter intermodulation [NR_newRAT]


6189.5.2.7
Other Tx requirements [NR_newRAT]


6189.5.2.7.1
Other Conducted Tx requirements [NR_newRAT]


6189.5.2.7.2
Other OTA Tx requirements [NR_newRAT]


6189.5.3
Receiver characteristics [NR_newRAT]


6189.5.3.1
Sensitivity [NR_newRAT]


6199.5.3.1.1
Conducted reference sensitivity level [NR_newRAT]


6229.5.3.1.2
OTA sensitivity [NR_newRAT]


6249.5.3.1.3
OTA Reference sensitivity level [NR_newRAT]


6289.5.3.2
Dynamic Range [NR_newRAT]


6289.5.3.2.1
Conducted dynamic range [NR_newRAT]


6299.5.3.2.2
OTA dynamic range [NR_newRAT]


6299.5.3.3
In-band selectivity and blocking [NR_newRAT]


6299.5.3.3.1
Conducted in-band selectivity and blocking [NR_newRAT]


6319.5.3.3.2
OTA in-band selectivity and blocking [NR_newRAT]


6349.5.3.4
Out-of-band blocking [NR_newRAT]


6349.5.3.4.1
Conducted out-of-band blocking [NR_newRAT]


6349.5.3.4.2
OTA out-of-band blocking [NR_newRAT]


6369.5.3.5
Receiver spurious emissions [NR_newRAT]


6369.5.3.5.1
Conducted receiver spurious emissions [NR_newRAT]


6379.5.3.5.2
OTA receiver spurious emissions [NR_newRAT]


6389.5.3.6
Receiver intermodulation [NR_newRAT]


6389.5.3.6.1
Conducted receiver intermodulation [NR_newRAT]


6419.5.3.6.2
OTA receiver intermodulation [NR_newRAT]


6439.5.3.7
In-channel selectivity [NR_newRAT]


6439.5.3.7.1
Conducted In-channel selectivity [NR_newRAT]


6449.5.3.7.2
OTA In-channel selectivity [NR_newRAT]


6449.5.3.8
Other Rx requirements [NR_newRAT]


6449.5.3.8.1
Other Conducted Rx requirements [NR_newRAT]


6449.5.3.8.2
Other OTA Rx requirements [NR_newRAT]


6449.5.4
New BS requirements [NR_newRAT]


6449.5.4.1
Beam switching speed [NR_newRAT]


6469.5.4.2
Unwanted spatial emission requirements [NR_newRAT]


6469.5.5
Testability [NR_newRAT]


6479.6
BS EMC [NR_newRAT]


6479.6.1
Editor input for BS EMC spec (38.113) [NR_newRAT]


6499.6.2
Core requirements [NR_newRAT]


6509.6.2.1
Emission requirements [NR_newRAT]


6519.6.2.2
Immunity requirements [NR_newRAT]


6529.6.3
Performance requirements [NR_newRAT]


6529.7
RRM requirements [NR_newRAT]


6529.7.1
RRM General (ad-hoc MoM, Plan, Spec structure) [NR_newRAT]


6529.7.1.1
General discussion on RRM requirements [NR_newRAT]


6609.7.1.2
TS/TR specification structure and drafting TS [NR_newRAT]


6609.7.2
System level simulation [NR_newRAT]


6609.7.2.1
FR1 (Sub 6GHz) [NR_newRAT]


6609.7.2.2
FR2 (Above 24GHz) [NR_newRAT]


6639.7.3
UE measurement capability (38.133/36.133) [NR_newRAT]


6639.7.3.1
Frequency layer number, cell number and beam number [NR_newRAT]


6819.7.3.2
Event triggering and reporting criteria [NR_newRAT]


6869.7.4
Measurement gap (38.133/36.133) [NR_newRAT]


6869.7.4.1
MGL and MGRP [NR_newRAT]


7009.7.4.2
Gap for Intra-frequency measurement [NR_newRAT]


7069.7.4.3
Measurement gap for multiple frequency layers [NR_newRAT]


7099.7.5
Reference point and RAN4 output for measurement definition [NR_newRAT]


7129.7.5.1
RSRP and CSI-RSRP measurement (Including Reply LS to RAN1) [NR_newRAT]


7149.7.5.2
Quality based measurement (including reply LS to RAN2) [NR_newRAT]


7189.7.5.3
SSTD measurement [NR_newRAT]


7259.7.6
UE timing (38.133/36.133) [NR_newRAT]


7259.7.6.1
UE transmit timing, UE timer accuracy and timing advanced [NR_newRAT]


7359.7.6.2
MTTD, MRTD and others [NR_newRAT]


7429.7.7
RLM (38.133) [NR_newRAT]


7429.7.7.1
Link level simulation [NR_newRAT]


7439.7.7.2
RLM requirements [NR_newRAT]


7579.7.8
Interruption and related requirements (38.133/36.133) [NR_newRAT]


7669.7.9
PSCell addition/release/change and SCell (de)activation (38.133/36.133) [NR_newRAT]


7729.7.10
Cell detection (38.133/36.133/38.x818 RRM TR) [NR_newRAT]


7729.7.10.1
Link level simulation (PSS/SSS detection and PBCH) [NR_newRAT]


7799.7.10.2
Cell identification requirements [NR_newRAT]


7859.7.11
Measurement requirements (38.133/36.133/38.818 RRM TR) [NR_newRAT]


7859.7.11.1
Link level simulation based SSB (incl. SS-RSRP) [NR_newRAT]


7879.7.11.2
Intra-frequency measurement [NR_newRAT]


7909.7.11.3
Inter-frequency and inter-RAT measurement [NR_newRAT]


7949.7.12
Mixed numerology requirements [NR_newRAT]


7949.7.13
UE categories and baseband capability signaling for NR [NR_newRAT]


8009.7.14
Input to Testability SI on UE performance test scope [NR_newRAT]


8049.7.15
Other specifications [NR_newRAT]


8089.7.15.1
LS reply to other WGs (except for LS draft listed above) [NR_newRAT]


8089.7.15.2
Other requirements [NR_newRAT]


8129.8
Testability [FS_NR_test_methods]


8139.8.1
General (Ad-hoc MoM, TR) [FS_NR_test_methods]


8159.8.2
Measurement uncertainty and test tolerance [FS_NR_test_methods]


8199.8.3
UE RF [FS_NR_test_methods]


8209.8.3.1
Baseline Measurement setup [FS_NR_test_methods]


8219.8.4
Propagation model [FS_NR_test_methods]


8229.8.4.1
Propagation model for RRM [FS_NR_test_methods]


8229.8.4.2
Propagation model for demodulation [FS_NR_test_methods]


8239.8.5
RRM requirements [FS_NR_test_methods]


8239.8.5.1
Baseline measurement setup [FS_NR_test_methods]


8239.8.6
UE Demodulation [FS_NR_test_methods]


8239.8.6.1
Baseline measurement setup [FS_NR_test_methods]


82410
Rel-15 Study Items


82410.1
Study on LTE DL 8Rx antenna ports [FS_LTE_8Rx_AP_DL]


82410.1.1
Identification of RF scope [FS_LTE_8Rx_AP_DL]


82910.1.2
PDSCH performance with 8Rx evaluation [FS_LTE_8Rx_AP_DL]


82910.1.2.1
Rank lower than or equal to 4 [FS_LTE_8Rx_AP_DL]


82910.1.2.2
Rank higher than 4 [FS_LTE_8Rx_AP_DL]


83010.1.3
PCFICH/PDCCH evaluation [FS_LTE_8Rx_AP_DL]


83011
Liaison and output to other groups


83112
Revision of the Work Plan


83313
Future meetings


83314
Any other business


83315
Close of the meeting(No later than Friday, 5 p.m.)




1
Opening of the meeting (Monday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


Statement regarding competition law

The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 

The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 

Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.

RAN4 chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
2
Approval of the agenda

R4-1712100
Agenda for RAN4#85






  CR-  rev  Cat:  () v





Source: Samsung Electronics Co., Ltd

Discussion: 

Decision: 

The document was Approved.



3
Election
Mr. Xutao Zhou was re-elected RAN4 Chairman for a 2nd term by acclamation.
4
Letters / reports from other groups / meetings

R4-1712101
RAN4#84bis Meeting Report






  CR-  rev  Cat:  () v





Source: MCC

Discussion: 

Decision: 

The document was Approved.



R4-1712102
LS on UE minimum bandwidth






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, CATT

Discussion: 

Decision: 

The document was Noted



R4-1712103
LS Reply on RSRP Measurements for Mobility in NR






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Huawei, Ericsson

Discussion: 

Decision: 

The document was Noted



R4-1712104
LS on NR UL codebook for 4Tx






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Qualcomm

Discussion: 

Decision: 

The document was Noted.



R4-1712105
Response LS on power sharing for LTE-NR Dual connectivity






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, LG Electronics

Discussion: 

Decision: 

The document was Noted.



R4-1712106
LS on TBS for TDD special subframe for BL/CE UE without repetition






  CR-  rev  Cat:  (Rel-13) v





Source: RAN1, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1712107
LS to RAN4 on resource selection for Mode-4 sidelink CA






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Intel Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1712108
Reply LS on NR minimum carrier bandwidth and SS block numerology






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1712109
Response LS on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1712110
LS on HCS






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Huawei

Discussion: 

Decision: 

The document was Noted.



R4-1712111
LS on QCL assumption for RLM Reference Signal






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1712112
LS on Relaxed Monitoring for cell reselection






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1712113
Reply LS on mixed numerologies FDM operation






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1712114
LS on UE RF related parameters, capabilities and features for NR






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, NTTDocomo

Discussion: 

Decision: 

The document was Noted.



R4-1712115
LS on SSTD measurements for EN-DC






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, NTTDocomo

Discussion: 

Decision: 

The document was Noted.



R4-1712116
Reply LS on Seeking clarification on DCI monitoring subframe for eIMTA






  CR-  rev  Cat:  () v





Source: RAN2, Huawei

Discussion: 

Decision: 

The document was Noted.



R4-1712117
LS on RAN2 agreements for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, Nokia

Discussion: 

Decision: 

The document was Noted.



R4-1712118
LS to RAN2 agreements related to PHR






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, Samsung

Discussion: 

Decision: 

The document was Noted.



R4-1712119
LS on UE baseband processing capability






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, NTTDocomo

Discussion: 

Decision: 

The document was Noted.



R4-1712120
LS on reduced SCell activation time for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: RAN2, Nokia

Discussion: 

Decision: 

The document was Noted.



R4-1712121
LS-Inclusion OTA Receiver Performance Requirement into Harmonised standard for user Equipment under RED






  CR-  rev  Cat:  () v





Source: ETSI TC MSG

Discussion: 

Decision: 

The document was Noted.



R4-1712122
Further information related to draft new report for IMT-2020 evaluation






  CR-  rev  Cat:  () v





Source: ITU-R Working Party 5D

Discussion: 

Decision: 

The document was Noted.



R4-1712123
MIMO OTA Testing






  CR-  rev  Cat:  () v





Source: GSMA TSG

Discussion: 

Decision: 

The document was Noted.



R4-1713509
LS reply to RAN4 on UE timing advance adjustment step size






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Huawei

Discussion: 

Decision: 

The document was Noted.



R4-1713510
LS on maximum TA and processing time for LTE shortened processing time and short TTI






  CR-  rev  Cat:  (Rel-15) v





Source: RAN1, Nokia

Discussion: 

Decision: 

The document was Noted.

R4-1714110
Follow‐up on 3GPP Response LS R4‐164972





Source: Wi‐Fi Alliance

Discussion: 

Decision: 

The document was noted.



R4-1714293
LS on NR TDD UL/DL configurations and support of HPUE





Source: RAN1, Softbank

Discussion: 

Decision: 

The document was noted.



R4-1714324
LS on wake-up signal





Source: RAN1, hisilicon

Discussion: 

Decision: 

The document was noted.



R4-1714325
LS on required information for NSA on X2





Source: RAN3, Nokia

Discussion: 

Decision: 

The document was noted.



R4-1714379
LS on RAN1 agreement on UL power sharing for LTE/NR NSA operation





Source: RAN1, Intel

Discussion: 

Decision: 

The document was noted.



R4-1714391
Clarification of A-GNSS requirements for R13 CatM1 UE





Source: RAN5, Rohde-schwarz

Discussion: 

Decision: 

The document was noted.



R4-1714423
LS on PUSCH sub-PRB allocation Rel-15 LTE-MTC





Source: RAN1, Ericsson

Discussion: 

Decision: 

The document was noted.



R4-1714424
LS on carrier aggregation for V2X





Source: RAN1, LGE

Discussion: 

Decision: 

The document was noted.



R4-1714528
LS to RAN WG4 on RTS applicability to conformance testing





Source: RAN5, Keysight, Caict

Discussion: 

Decision: 

The document was noted.



R4-1714055
LS Response to GSMA TSG30_007 (LS Regarding MIMO OTA)





Source: CTIA MIMO OTA Subgroup (MOSG)

Discussion: 

Decision: 

The document was noted.

5
Essential corrections for earlier releases (up to release-12)

5.1
UTRA essential corrections

5.1.1
UE RF (core / EMC) [WI code or TEI12]

5.1.2
BS and Repeater RF (core / conformance / EMC) [WI code or TEI12]

5.1.3
RRM (Radio Resource Management) [WI code or TEI12]

5.1.4
UE demodulation performance [WI code or TEI12]

5.1.5
BS demodulation performance [WI code or TEI12]

5.1.6
Other specifications [WI code or TEI12]

5.2
E-UTRA essential corrections

5.2.1
UE RF (core / EMC) [WI code or TEI12]
<Resubmittion of the endorsed CR of R4-1710999>
R4-1713005
Corrections on operating band table for CA





36.101
  CR-4805  rev  Cat: F (Rel-12) v12.17.0





Source: ZTE Corporation

Abstract: 

Corrections on the table index for inter-band CA operating bands and intra-band non-contiguous CA operating bands. This document is to resubmit the endorsed CR of last meeting in R4-1710999 with the appropriate coversheet and category. 

Discussion: 

Decision: 

The document was agreed.



R4-1713009
Corrections on operating band table for CA





36.101
  CR-4806  rev  Cat: A (Rel-13) v13.9.0





Source: ZTE Corporation

Session chair note: WI code is not correct. 
Discussion: 

Decision: 

The document was revised in R4-1714009.



R4-1714009
Corrections on operating band table for CA





36.101
  CR-4806  rev 1 Cat: A (Rel-13) v13.9.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714561. R4-1714561 was agreed.
R4-1713037
Corrections on operating band table for CA





36.101
  CR-4807  rev  Cat: A (Rel-14) v14.5.0





Source: ZTE Corporation

Session chair note: The title and WI code is not correct. 
Discussion: 

Decision: 

The document was revised in R4-1714010.


R4-1714010
Corrections on operating band table for CA





36.101
  CR-4807  rev 1 Cat: A (Rel-14) v14.5.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714562. R4-1714562 was agreed.


R4-1713038
Corrections on operating band table for CA





36.101
  CR-4808  rev  Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Session chair note: The title and WI code is not correct. 
Discussion: 

Decision: 

The document was revised in R4-1714011.

R4-1714011
Corrections on operating band table for CA





36.101
  CR-4808  rev 1 Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714563. R4-1714563 was agreed.


< Resubmittion of the endorsed CR of R4-1710999>
R4-1713128
Corrections on intra-band and inter-band CA operating bands





36.101
  CR-4816  rev  Cat: D (Rel-12) v12.17.0





Source: ZTE Corporation

Session chair note: It seems Cat A CRs are not necessary since the proposed changes have been already reflected in Re13 specification onwards. But the CR category should be “F”.
Abstract: 

Corrections on intra-band and inter-band CA operating bands. This document is to resubmit the endorsed CR of last meeting in R4-1710999 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was revised in R4-1713959.

R4-1713959
Corrections on intra-band and inter-band CA operating bands





36.101
  CR-4816  rev 1 Cat: F (Rel-12) v12.17.0





Source: ZTE Corporation

Abstract: 

Corrections on intra-band and inter-band CA operating bands. This document is to resubmit the endorsed CR of last meeting in R4-1710999 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was revised in R4-1713978.

R4-1713978
Corrections on intra-band and inter-band CA operating bands





36.101
  CR-4816  rev 2 Cat: F (Rel-12) v12.17.0





Source: ZTE Corporation

Abstract: 

Corrections on intra-band and inter-band CA operating bands. This document is to resubmit the endorsed CR of last meeting in R4-1710999 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was agreed.



< NS_04 related documents>
R4-1713825
CA_NS_04 A-MPR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was noted.



R4-1713826
Update to A-MPR for CA_NS_04





36.101
  CR-4853  rev  Cat: F (Rel-11) v11.21.0





Source: Qualcomm Incorporated

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was agreed.



R4-1713827
Update to A-MPR for CA_NS_04





36.101
  CR-4854  rev  Cat: F (Rel-12) v12.17.0





Source: Qualcomm Incorporated

Session chair note: The difference b/w 3826 and 3827 is 3827 includes MPR for 5+20MHz on top of what 3826 does. 

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was agreed.



R4-1713828
Update to A-MPR for CA_NS_04





36.101
  CR-4855  rev  Cat: A (Rel-13) v13.9.0





Source: Qualcomm Incorporated

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was agreed.



R4-1713829
Update to A-MPR for CA_NS_04





36.101
  CR-4856  rev  Cat: A (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was agreed.



R4-1713830
Update to A-MPR for CA_NS_04





36.101
  CR-4857  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

A-MPR for CA_NS_04 updated due to previously agreed change to emission limits.

Discussion: 

Decision: 

The document was agreed.



5.2.2
BS and Repeater RF (core / conformance / EMC) [WI code or TEI12]

5.2.3
RRM (Radio Resource Management) [WI code or TEI12]

TDD-TDD inter-frequency measurement tests
R4-1713322
Correct the core requirements refered in multiple TDD-TDD inter-frequency measurements test cases R12





36.133
  CR-5404  rev  Cat: F (Rel-12) v12.17.0





Source: Huawei,HiSilicon

Abstract: 
1. In several TDD-TDD inter-frequency measurements test cases, the core requirement is refered to clause 8.1.2.3.4 which is for FDD-TDD scenarios.

2. In test case A.8.4.6, there are still brackets in the test requirements.

1.
Change the reference mentioned above from 8.1.2.3.4 to 8.1.2.3.2. 

2.
Remove brackets from test requirements of A.8.4.6.

Discussion: 

Decision:

Agreed


R4-1713323
Correct the core requirements refered in multiple TDD-TDD inter-frequency measurements test cases R13





36.133
  CR-5405  rev  Cat: A (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 
1. In several TDD-TDD inter-frequency measurements test cases, the core requirement is refered to clause 8.1.2.3.4 which is for FDD-TDD scenarios.

2. In test case A.8.4.6, there are still brackets in the test requirements.

1.
Change the reference mentioned above from 8.1.2.3.4 to 8.1.2.3.2. 

2.
Remove brackets from test requirements of A.8.4.6.

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713324
Correct the core requirements refered in multiple TDD-TDD inter-frequency measurements test cases R14





36.133
  CR-5406  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
1. In several TDD-TDD inter-frequency measurements test cases, the core requirement is refered to clause 8.1.2.3.4 which is for FDD-TDD scenarios.

2. In test case A.8.4.6, there are still brackets in the test requirements.

1.
Change the reference mentioned above from 8.1.2.3.4 to 8.1.2.3.2. 

2.
Remove brackets from test requirements of A.8.4.6.

Discussion: 

Decision:

Agreed


R4-1713325
Correct the core requirements refered in multiple TDD-TDD inter-frequency measurements test cases R15





36.133
  CR-5407  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
1. In several TDD-TDD inter-frequency measurements test cases, the core requirement is refered to clause 8.1.2.3.4 which is for FDD-TDD scenarios.

2. In test case A.8.4.6, there are still brackets in the test requirements.

1.
Change the reference mentioned above from 8.1.2.3.4 to 8.1.2.3.2. 

2.
Remove brackets from test requirements of A.8.4.6.
(Cat A)
Discussion: 

Decision:

Agreed


5.2.4
UE demodulation performance [WI code or TEI12]

RMC for PHICH demodulation
R4-1712805
CR to resolve RMC name conflict in PHICH demodulation test





36.101
  CR-4797  rev  Cat: D (Rel-8) v8.28.0





Source: Qualcomm Incorporated

Abstract: 
Change RMC name for PHICH demodulation test in Rel-8 to avoid conflict in RAN5 specification.

Discussion: 

Decision:

Agreed


D2D sidelink
R4-1713482
CR for updating overview table for Sidelink (Rel-12)





36.101
  CR-4824  rev  Cat: F (Rel-12) v12.17.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for Sidelinke.

Discussion: 

Decision:

Revised to R4-1714256 (from R4-1713482) 


R4-1714256
CR for updating overview table for Sidelink (Rel-12)





36.101
  CR-4824  rev  Cat: F (Rel-12) v12.17.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for Sidelinke.

Discussion: 

Decision:

Agreed


R4-1713483
CR for updating overview table for Sidelink (Rel-13)





36.101
  CR-4825  rev  Cat: A (Rel-13) v13.9.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for Sidelinke.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713484
CR for updating overview table for Sidelink (Rel-14)





36.101
  CR-4826  rev  Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for Sidelinke.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713485
CR for updating overview table for Sidelink (Rel-15)





36.101
  CR-4827  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for Sidelinke.
(Cat A)
Discussion: 

Decision:

Agreed


5.2.5
BS demodulation performance [WI code or TEI12]

5.2.6
Other specifications [WI code or TEI12]

6
Rel-13 and Rel-14 maintenance (UTRA/E-UTRA)

6.1
Base Station (BS) RF requirements for Active Antenna System (AAS) [AAS_BS_LTE_UTRA-Core]

6.1.1
Technical Report (37.842) [AAS_BS_LTE_UTRA-Core]

6.1.2
BS RF (37.105) [AAS_BS_LTE_UTRA-Core]

6.1.3
BS conformance test (37.145) [AAS_BS_LTE_UTRA-Perf]

6.1.3.1
Maintenance for TS37.145-1 [AAS_BS_LTE_UTRA-Perf]

6.1.3.2
Maintenance for TS37.145-2 [AAS_BS_LTE_UTRA-Perf]
R4-1713600
Proposal for correction of maximum steering directions declarations






  CR-  rev  Cat:  (Rel-13) v





Source: Ericsson

Abstract: 

Discussion on adjusting the declarations in D9.9 maximum steering directions

Discussion: 

Decision: 

The document was Noted.



R4-1713601
Correction of maximum steering directions declarations





37.145-2
  CR-0014  rev  Cat: F (Rel-13) v13.4.0





Source: Ericsson

Abstract: 

Adjustment of the declarations in D9.9 maximum steering directions

Discussion: 

Decision: 

The document was Revised in R4-1714240


R4-1714240
Correction of maximum steering directions declarations





37.145-2
  CR-0014  rev  Cat: F (Rel-13) v13.4.0





Source: Ericsson

Abstract: 

Adjustment of the declarations in D9.9 maximum steering directions

Discussion: 

Decision: 

The document was Agreed.


R4-1713602
Correction of maximum steering directions declarations





37.145-2
  CR-0015  rev  Cat: A (Rel-14) v14.2.0





Source: Ericsson

Abstract: 

Adjustment of the declarations in D9.9 maximum steering directions

Discussion: 

Decision: 

The document was Revised in R4-1714241
R4-1714241
Correction of maximum steering directions declarations





37.145-2
  CR-0015  rev  Cat: A (Rel-14) v14.2.0





Source: Ericsson

Abstract: 

Adjustment of the declarations in D9.9 maximum steering directions

Discussion: 

Decision: 

The document was Agreed.


6.1.4
Other specifications [AAS_BS_LTE_UTRA-Core/Perf]

6.2
Radiated requirements for the verification of multi-antenna reception performance of UEs [LTE_MIMO_OTA-Core]

R4-1712887
TRMS joint band passing rate worksheet






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Intel suggests the following options to capture the data into work sheet.

Option 1: Remove highest and lowest among all data submitted.
Option 2: Use CATR + PCTEST data and remove two highest and two lowest numbers
Option 3: Use CATR data only
R&S: Option 2
PCTEST: prefer Option 2, but opiotn 1 is acceptable.

DCM: prefer option 1 or 3. According to the options, CDF value becomes a little different and we can discuss recommended values further if these options are still open.
Apple: we observe some deviations between CATR and SGS data so that we prefer option 2. 

Intel: we are ok to discuss options and requirements as a package but if we can take the option, it proceeds the discussion.

DCM: we would like to discuss option and requirement as a package.

R&S: there is another option that take all data. But we stated SGS is not alingned in the low bands. 

DCM: we do not agree with R&S’s suggestion.

R&S: In June, SGS presented measurement data. we thought that the data is not aligned. Then, SGS provided additional updated data.

DCM: we understand the situation. But we do not think that we need to consider the option 4. 

Decision: 

The document was noted.

R4-1714202
TRMS joint band passing rate worksheet






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn
<Correction CRs>
R4-1712739
CR to 37.977 Corrections to MU tables





37.977
  CR-0064  rev  Cat: F (Rel-14) v14.5.0





Source: Keysight Technologies UK Ltd

Session chair note: Source to TSG must be not “RAN4” but rather “R4”.

Discussion: 

Intel: In genral, cleaing up is ok. But we would like to updata the whole annex B.

Decision: 

The document was postponed.



<B3, B5 and B19>

R4-1713060
Additional measurement results for MIMO OT






  CR-  rev  Cat:  (Rel-14) v





Source: NTT DOCOMO INC.

Abstract: 

this contribution provides measurement results for discussion. 

Discussion: 

Decision: 

The document was noted.



R4-1713075
Proposal for MIMO OTA TRMS requirements






  CR-  rev  Cat:  (Rel-14) v





Source: NTT DOCOMO INC.

Discussion: 

Decision: 

The document was noted.


<B5 and B19>

R4-1712175
Observation of lab difference and Proposal for TRMS on B5 and B19






  CR-  rev  Cat:  (Rel-14) v





Source: Apple Computer Trading Co. Ltd

Option 1: Increasing the TRMS TT on B5 and B19 based on the average delta as 2.3 dB 
Option 2: Re-initiate lab alignment among MPAC labs for B5 and B19, and have more data collection.

Option 3 -To remove B5 and B19 data measured in un-aligned labs until such labs resolve the issue, to use B5 and B19 data in latest dataset from aligned labs during this meeting to set the TRMS limits.
Proposal 1: In order to complete the TRMS requirements during this meeting, we propose to collect the latest available data from aligned labs during this meeting and proceed according to Option 3.

Discussion: 

Decision: 

The document was noted.



R4-1712186
MIMO OTA Performance Data for Band 5 and Band 19






  CR-  rev  Cat:  () v





Source: PCTEST Engineering Lab

Proposal 1: The MIMO OTA performance data should be included in the dataset for determining performance requirements for Band 5 and Band 19.

Discussion: 

Decision: 

The document was noted.



R4-1712789
TRMS results for band 5 and band 19






  CR-  rev  Cat:  () v





Source: CATR

Abstract: 

For MIMO OTA requirements definition, the TRMS requirements framework was approved in the RAN4 MIMO OTA Adhoc [1]. Some B5 and B19 TRMS results were provided by [2][3][4]. 

This contribution provides more B5 and B19 data for defining the requirements.

Discussion: 

Decision: 

The document was noted.



R4-1712790
TRMS performance analysis for band 5 and band 19






  CR-  rev  Cat:  () v





Source: CATR

Discussion: 

Aggement: RAN4 should define the same TRMS requirement value for B5 and B19. B19 requirement will be derived by B5 data.
Decision: 

The document was noted.



R4-1712791
MIMO OTA TRMS requirements for B5 and B19






  CR-  rev  Cat:  () v





Source: CATR

Abstract: 

This contribution propose the TRMS requirements for Band 5 and Band 19.

Discussion: 

Decision: 

The document was noted.


R4-1712888
Handset TRMS proposals






  CR-  rev  Cat:  () v





Source: Intel Corporation, Apple

Proposal 1: The TRMS requirement for B5 and B19 is determined by the B5 TRMS data.
Proposal 2: The TRMS requirements in Clause 8.1.1 of TS37.144 are not applicable to wrist-worn devices.

Proposal 3: TRMS requirements in Table 8.1.1.1-1 and Table 8.1.1.1-2 of TS37.144 are not applicable to devices supporting 4-receiver architectures.
Discussion: 
CATR: we have concern on Proposal 2 and Proposal 3.

Intel: we need to know why does CATR has concern on Proposal 2?

CATR: For P2, there is no valid performance data available. For P3, wording should be chanded.

Intel: For P3, we can refine the wording. We would like to avoid confusion on requirements.

Decision: 

The document was noted.

R4-1713194
Discussion for Low band results of TRMS






  CR-  rev  Cat:  () v





Source: NTT DOCOMO INC.

Discussion: 

Decision: 

The document was noted.



R4-1712889
CR to 37.144 on handset TRMS





37.144
  CR-0013  rev  Cat: F (Rel-14) v14.4.0





Source: Intel Corporation, Apple

Discussion: 

Decision: 

The document was revised in R4-1714203.

R4-1714203
CR to 37.144 on handset TRMS





37.144
  CR-0013  rev  Cat: F (Rel-14) v14.4.0





Source: Intel Corporation, Apple

Discussion: 

Decision: 

The document was agreed.


R4-1712792
LS on MIMO OTA Test tolerance






  CR-  rev  Cat:  () v





Source: CATR

Discussion: 

Decision: 

The document was revised in R4-1714204.

R4-1714204
LS on MIMO OTA Test tolerance






  CR-  rev  Cat:  () v





Source: CATR

Discussion: 

Decision: 

The document was approved.


R4-1712890
LS on handset MIMO OTA requirements






  CR-  rev  Cat:  () v





Source: Intel Corporation, Apple

Discussion: 

Decision: 

The document was noted.


R4-1712185
MIMO OTA Lab Alignment Analysis of Lab 4 and Lab 3






  CR-  rev  Cat:  () v





Source: PCTEST Engineering Lab, Spirent Communications, ETS-Lindgren

Discussion: 

Decision: 

The document was approved.



6.3
Further LTE Physical Layer Enhancements for MTC (Rel-13) [LTE_MTCe2_L1]
LS from RAN5 on A-GNSS requirement for eMTC
We have received a new LS from RAN5.

	TDoc
	Title
	Source

	R4-1714391
	Clarification of A-GNSS requirements for R13 CatM1 UE
	RAN5, Rohde-schwarz


R4-1714393
Discussion on reply LS to RAN5 on A-GNSS requirements for eMTC






  CR-  rev  Cat:  () v





Source: Verizon
Abstract: 

The E-UTRA connection is only used as a way to transfer the A-GNSS measurements in the LPP protocol. The performance of the A-GNSS measurements is not affected by the underlying E-UTRA connection. As such, it seems reasonable to use the same requirements applied for legacy LTE also to Cat-M1 devices. Especially VoLTE devices, which are subjected to the same E911 requirements in the US.
RAN4 shall send an LS to RAN5 clarifying that A-GNSS minimum performance requirements in TS 36.171 apply to Cat-M1 VoLTE Rel-13 devices. 

Discussion: 

Huawei: do you provide the background?

R&S: RAN5 does not see the problem and just want to make it sure in RAN4.
Decision:

Noted


R4-1714394
Reply LS on Minimum Bandwidth






  CR-  rev  Cat:  () v





Source: Verizon
Abstract: 

RAN4 would like to thank RAN5 for the LS regarding clarification of A-GNSS requirements for R13 CatM1 UE. In the LS, RAN5 was asked to provide feedback on the following RAN5 agreement.

	· RAN5 respectfully asks RAN4 to consider the above information and clarify which A-GNSS minimum performance requirements shall apply to Rel-13 Cat-M1 devices, in particular to Cat-M1 VoLTE devices


In RAN5 #77meeting, RAN5 seems unsure whether the A-GNSS minimum performance requirements defined in TS 36.171 are applicable to Rel-13 Cat-M1 devices. For this, RAN4 discussed the issue and would like to confirm RAN5 that E-UTRA A-GNSS minimum performance requirements shall apply to Rel-13 VoLTE Cat-M1 devices as the GNSS performance is not affected by the underlying E-UTRA connection.

RAN4 suggests RAN5 to evaluate the A-GNSS (minimum) performance of Rel-13 Cat-M1 devices, including VoLTE devices in the context of E911. 

Discussion: 

Decision:

Revised to R4-1714403 (from R4-1714394) 



R4-1714403
Reply LS on Minimum Bandwidth






  CR-  rev  Cat:  () v





Source: Verizon
Abstract: 

RAN4 would like to thank RAN5 for the LS regarding clarification of A-GNSS requirements for R13 CatM1 UE. In the LS, RAN5 was asked to provide feedback on the following RAN5 agreement.

	· RAN5 respectfully asks RAN4 to consider the above information and clarify which A-GNSS minimum performance requirements shall apply to Rel-13 Cat-M1 devices, in particular to Cat-M1 VoLTE devices


In RAN5 #77meeting, RAN5 seems unsure whether the A-GNSS minimum performance requirements defined in TS 36.171 are applicable to Rel-13 Cat-M1 devices. For this, RAN4 discussed the issue and would like to confirm RAN5 that E-UTRA A-GNSS minimum performance requirements shall apply to Rel-13 VoLTE Cat-M1 devices as the GNSS performance is not affected by the underlying E-UTRA connection.

RAN4 suggests RAN5 to evaluate the A-GNSS (minimum) performance of Rel-13 Cat-M1 devices, including VoLTE devices in the context of E911. 

Discussion: 

Decision:

Revised to R4-1714486 (from R4-1714403) 



R4-1714486
Reply LS on clarification of applicability of A-GNSS requirements on Cat-M1 devices






  CR-  rev  Cat:  () v





Source: Verizon
Abstract: 

RAN4 would like to thank RAN5 for the LS regarding clarification of A-GNSS requirements for R13 CatM1 UE. In the LS, RAN5 was asked to provide feedback on the following RAN5 agreement.

	· RAN5 respectfully asks RAN4 to consider the above information and clarify which A-GNSS minimum performance requirements shall apply to Rel-13 Cat-M1 devices, in particular to Cat-M1 VoLTE devices


In RAN5 #77meeting, RAN5 seems unsure whether the A-GNSS minimum performance requirements defined in TS 36.171 are applicable to Rel-13 Cat-M1 devices. For this, RAN4 discussed the issue and would like to confirm RAN5 that E-UTRA A-GNSS minimum performance requirements shall apply to Rel-13 VoLTE Cat-M1 devices as the GNSS performance is not affected by the underlying E-UTRA connection.

RAN4 suggests RAN5 to evaluate the A-GNSS (minimum) performance of Rel-13 Cat-M1 devices, including VoLTE devices in the context of E911. 

Discussion: 

Decision:

Agreed


6.3.1
UE RF (36.101) [LTE_MTCe2_L1-Core]

R4-1712768
Correction of FRC for Cat-M1 UE maximum input level test (Rel-13)





36.101
  CR-4794  rev  Cat: F (Rel-13) v13.9.0





Source: Ericsson

Session chair note: NOTE 1 in Table A.3.2-4e does not have “other”.

Abstract: 

This CR corrects the number of channel symbols bits for 3MHz or more channel BW.

Discussion: 

Decision: 

The document was revised in R4-1713952.


R4-1713952
Correction of FRC for Cat-M1 UE maximum input level test (Rel-13)





36.101
  CR-4794  rev  Cat: F (Rel-13) v13.9.0





Source: Ericsson

Abstract: 

This CR corrects the number of channel symbols bits for 3MHz or more channel BW.

Discussion: 

Decision: 

The document was agreed.


R4-1712769
Correction of FRC for Cat-M1 UE maximum input level test (Rel-14)





36.101
  CR-4795  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

This CR corrects the number of channel symbols bits for 3MHz or more channel BW.

Discussion: 

Decision: 

The document was agreed.



R4-1712770
Correction of FRC for Cat-M1 UE maximum input level test (Rel-15)





36.101
  CR-4796  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This CR corrects the number of channel symbols bits for 3MHz or more channel BW.

Discussion: 

Decision: 

The document was agreed.


R4-1713513
AMPR for Cat-M1 device






  CR-  rev  Cat:  (Rel-13) v





Source: Ericsson

Abstract: 

In this paper, the NS_04 and NS_12 value for R13 Cat-M1 UE is proposed with below proposal:

Discussion: 

Qualcomm: we would like to check the content further.
Ericsson: RAN5 needs to finalize this work.
Decision: 

The document was approved.



6.3.2
BS RF (36.104/36.141 etc) [LTE_MTCe2_L1-Core/Perf]

6.3.3
RRM (36.133) [LTE_MTCe2_L1-Core/Perf]

6.3.3.1
BL/CE UE [LTE_MTCe2_L1-Core/Perf]

PBCH repetition
R4-1713088
Introducing PBCH repetition for eMTC RRM test case





36.133
  CR-5368  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce PBCH repetition for eMTC RRM test case
It was agreed in RAN4#84bis that in the next meeting (RAN4#85), RAN4 should specify the PBCH repetition level for CE Mode B RRM test cases.

Specify the PBCH repetition level for CEModeB RRM test cases. PBCH is repeated 5 times per transmission which is the assumption in the previous evaluations based on which test requirements are derived.
Discussion: 

Anritsu: Agree with the principle, but believe that the requirements should be defined per Test case. With the propopsed change, the Test equipment requirement is rather hidden away. How do we know which CEModeB test cases involve MIB acquisition?

Nokia: there are a lot of places that the Note is needed.
Decision:

Revised to R4-1713886 (from R4-1713088) 


R4-1713886
Introducing PBCH repetition for eMTC RRM test case





36.133
  CR-5368  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce PBCH repetition for eMTC RRM test case
It was agreed in RAN4#84bis that in the next meeting (RAN4#85), RAN4 should specify the PBCH repetition level for CE Mode B RRM test cases.

Specify the PBCH repetition level for CEModeB RRM test cases. PBCH is repeated 5 times per transmission which is the assumption in the previous evaluations based on which test requirements are derived.
Discussion: 

Decision:

Agreed


R4-1713089
Introducing PBCH repetition for eMTC RRM test case R14





36.133
  CR-5369  rev  Cat: A (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce PBCH repetition for eMTC RRM test case
It was agreed in RAN4#84bis that in the next meeting (RAN4#85), RAN4 should specify the PBCH repetition level for CE Mode B RRM test cases.

Specify the PBCH repetition level for CEModeB RRM test cases. PBCH is repeated 5 times per transmission which is the assumption in the previous evaluations based on which test requirements are derived.

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713090
Introducing PBCH repetition for eMTC RRM test case R15





36.133
  CR-5370  rev  Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce PBCH repetition for eMTC RRM test case
(Cat A)
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong version number. So it was revised to R4-1714553. R4-1714553 was agreed.


6.3.3.2
Non-BL/CE UE [LTE_MTCe2_L1-Core/Perf]

RLM
R4-1712771
MPDCCH simulation result for RLM with 2Rx UE






  CR-  rev  Cat:  (Rel-13) v





Source: Ericsson

Abstract: 

This contribution provides the simulation results for MPDCCH used for RLM with non-BL CE UE.

Discussion: 

Ericsson: We put the wrong vluae for ETU30 (AL,RL)=(4,1) in Table 3. See the correction below.

	
	In-synch: SNR@BLER=2%

	(AL, Rmax)
	AWGN
	ETU30

	(8, 2)
	-9.2
	-5.6

	(4, 1)
	-4.6
	-1.1


Decision:

Noted


R4-1712802
Remaining issues on RLM tests for non-BL CE UE






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provide simulation results for RLM tests to determine SNR level in each period of RLM tests and our view on remaining issues in RLM requirements/tests for Rel-14 non-BL CE UE.

Discussion: 

Ericsson: Qin at AWGN in-sync DRX in Table 1 is typo? The value is -3.4dB, but it looks about -7.2~-7.3dB @ 2% BLER from Figure 2 (AL,RL)=(8,2).

Qualcomm: for SNR with 4Rx, we wold like to follow the approach as we did for 4Rx UE test.
Ericsson: For Proposal 3, our position is to tighten the evaluation period for Rel-14 non-BL UE as we proposed in R4-1712779.
Decision:

Noted


CR

R4-1712806
CR for RLM tests for non-BL/CE UE (R13)





36.133
  CR-5215  rev 1 Cat: B (Rel-13) v13.9.0





Source: Qualcomm Incorporated

(Replaces R4-1710452)
Abstract: 

Introduce RLM tests for non-BL/CE UE in CEModeA.

Discussion: 

Ericsson: May need to change the SNR test points if Qualcomm accept out point on R4-1712802. It is also good if Qualcomm consider our simulation results.

Qualcomm: we need to revise the number to accommodate the companies’ simulation reslts.
Ericsson: why no test case for HD-FDD?

Qualcomm: why do we need it? There is no HD-FDD test case in Rel-13.

Ericsson: 
Nokia: We have agreed in RAN4#84bis to keep the evaluation period for non-BL/CE UE same as BL/CE UE, but the SNR margin in the tests will be improved. This is not reflected in the CR, and in some cases the margin is even larger than for BL/CE UE, e.g. in section A.7.3.70.

Qualcomm: we reduce the margin number and would like to further check.
Decision:

Revised to R4-1713887 (from R4-1712806) 


R4-1713887
CR for RLM tests for non-BL/CE UE (R13)





36.133
  CR-5215  rev 1 Cat: B (Rel-13) v13.9.0





Source: Qualcomm Incorporated

(Replaces R4-1710452)
Abstract: 

Introduce RLM tests for non-BL/CE UE in CEModeA.

Discussion: 

Decision:

Agreed


R4-1712807
CR for RLM tests for non-BL/CE UE (R14)





36.133
  CR-5365  rev  Cat: B (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

Introduce RLM tests for non-BL/CE UE in CEModeA.

Discussion: 

Ericsson: why no test case for HD-FDD?
Nokia: Should this be a Cat-A CR for R4-1712806?
Decision:

Revised to R4-1713888 (from R4-1712807) 


R4-1713888
CR for RLM tests for non-BL/CE UE (R14)





36.133
  CR-5365  rev  Cat: B (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

Introduce RLM tests for non-BL/CE UE in CEModeA.

Discussion: 

Decision:

Agreed


R4-1712808
CR for RLM tests for non-BL/CE UE (R15)





36.133
  CR-5366  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

Introduce RLM tests for non-BL/CE UE in CEModeA.

Discussion: 

Decision:

Agreed


6.3.4
UE demodulation performance and CSI (36.101) [LTE_MTCe2_L1-Perf]

6.3.4.1
BL/CE UE [LTE_MTCe2_L1-Perf]

6.3.4.2
Non-BL/CE UE [LTE_MTCe2_L1-Perf]

Scheduling pattern
R4-1713462
Discussion on the scheduling pattern for Non-BL UE with 2Rx/4Rx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In RAN4#84bis meeting, the topic about R13 Non-BL UE PDSCH requirements was extensively discussed and the related CRs [1~3] were agreed with the reference channels keeping the brackets. This paper will discuss the scheduling pattern based on the CR sturcture.
Discussion: 

Decision:

Revised to R4-1713876 (from R4-1713462) 


R4-1713876
Discussion on the scheduling pattern for Non-BL UE with 2Rx/4Rx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In RAN4#84bis meeting, the topic about R13 Non-BL UE PDSCH requirements was extensively discussed and the related CRs [1~3] were agreed with the reference channels keeping the brackets. This paper will discuss the scheduling pattern based on the CR sturcture.
Discussion: 

Ericsson: for FDD, we are fine. For TDD, we propose to shorten the values.

Huawei: For TDD test caess, if we change the period from 10 to 4ms, the ack/nack feedback will be located after the second MPDCCH schedule.
Decision:

Noted


Update simulation results for MPDCCH
R4-1713461
Collection of simulation results for R13 eMTC Non-BL UE demodulation






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper re-collect the reuslts for R13 Non-BL/CE UE.
Discussion: 

Decision:

Noted


R4-1712801
Simulation results for MPDCCH for non-BL/CE UE






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided simulation results for MPDCCH demodulation test for 2 Rx UE in CEModeA.
Discussion: 

Decision:

Noted


R4-1713454
Resubmission of simulation results for MPDCCH with 2Rx/4Rx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper resubmit the simualtion results for MPDCCH with 2Rx/4Rx.

Discussion: 

Decision:

Noted


CR
R4-1713455
CR for MPDCCH with 2Rx/4Rx (R13)





36.101
  CR-4683  rev 2 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

(Replaces R4-1711661)
Abstract: 

This paper provides the CR for Non-BL UE MPDCCH requirements.

Discussion: 

Decision:

Revised to R4-1713890 (from R4-1713455) 


R4-1713890
CR for MPDCCH with 2Rx/4Rx (R13)





36.101
  CR-4683  rev 2 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon,Ericsson
(Replaces R4-1711661)
Abstract: 

This paper provides the CR for Non-BL UE MPDCCH requirements.

Discussion: 

Decision:

Agreed


R4-1713456
CR for MPDCCH with 2Rx/4Rx (R14)





36.101
  CR-4684  rev 1 Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

(Replaces R4-1710531)
Abstract: 

This paper provides the CR for Non-BL UE MPDCCH requirements.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713457
CR for MPDCCH with 2Rx/4Rx (R15)





36.101
  CR-4685  rev 1 Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

(Replaces R4-1710532)
Abstract: 

This paper provides the CR for Non-BL UE MPDCCH requirements.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713458
CR for TM2/TM9 with 2Rx/4Rx (R13)





36.101
  CR-4686  rev 2 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

(Replaces R4-1711660)
Abstract: 

This paper provides the CR for TM2/TM9 with 2Rx/4Rx requirements.

Discussion: 

Ericsson: Common on FRC. You also modify the maximum throughput.
Decision:

Revised to R4-1713891 (from R4-1713458) 


R4-1713891
CR for TM2/TM9 with 2Rx/4Rx (R13)





36.101
  CR-4686  rev 2 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

(Replaces R4-1711660)
Abstract: 

This paper provides the CR for TM2/TM9 with 2Rx/4Rx requirements.

Discussion: 

Decision:

Agreed


R4-1713459
CR forTM2/TM9 with 2Rx/4Rx (R14)





36.101
  CR-4687  rev 1 Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

(Replaces R4-1710536)
Abstract: 

This paper provides the CR for TM2/TM9 with 2Rx/4Rx requirements.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713460
CR forTM2/TM9 with 2Rx/4Rx (R15)





36.101
  CR-4688  rev 1 Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

(Replaces R4-1710537)
Abstract: 

This paper provides the CR for TM2/TM9 with 2Rx/4Rx requirements.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713506
Correction to section 8.11.1.2.3





36.101
  CR-4838  rev  Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Note 3 has been added at RAN4#84 to table 8.11.1.2.3.1-1 to clarify the meaning of the values in the table. However accidentally also the “Narrowband for MPDCCH” value was changed in the Rel-14 version of 36.101. The value was not intended to be changed at should be consisten with the Rel-13 version.

Change “Narrowband for MPDCCH” from 1 to 0.

Discussion: 

Decision:

Revised to R4-1713892 (from R4-1713506) 


R4-1713892
Correction to section 8.11.1.2.3





36.101
  CR-4838  rev  Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Note 3 has been added at RAN4#84 to table 8.11.1.2.3.1-1 to clarify the meaning of the values in the table. However accidentally also the “Narrowband for MPDCCH” value was changed in the Rel-14 version of 36.101. The value was not intended to be changed at should be consisten with the Rel-13 version.

Change “Narrowband for MPDCCH” from 1 to 0.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong WI code. So it was revised to R4-1714556. R4-1714556 was agreed.


R4-1713507
Correction to section 8.11.1.2.3





36.101
  CR-4839  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Note 3 has been added at RAN4#84 to table 8.11.1.2.3.1-1 to clarify the meaning of the values in the table. However accidentally also the “Narrowband for MPDCCH” value was changed in the Rel-14 version of 36.101. The value was not intended to be changed at should be consisten with the Rel-13 version.

Change “Narrowband for MPDCCH” from 1 to 0.
(Cat A)
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong WI code. So it was revised to R4-1714555. R4-1714555 was agreed.


6.3.5
BS demodulation performance (36.104/36.141) [LTE_MTCe2_L1-Perf]

6.4
Narrow Band IOT [NB_IOT]

6.4.1
UE RF (36.101) [NB_IOT-Core]

<Removal of repetition sensitivity requirement>
R4-1712472
NB-IoT removal of repetition sensitivity requriement Rel-13





36.101
  CR-4775  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell

Session chair note: “Other specs affected” has no check.
Discussion: 

Dish; Why do we need to remove this requirements?
Nokia: No revision is required. We should not have TBD for long period. On this topic, we have not seen any discussion on this repetition sensitivity. This aspect would be specified in demodulation part.
Huawei: we agree with Nokia’s comment.

Note: With clarification by Nokia and Huawei, the content is agreeable.
Decision: 

The document was revised in R4-1713967.



R4-1713967
NB-IoT removal of repetition sensitivity requriement Rel-13





36.101
  CR-4775  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1712473
NB-IoT removal of repetition sensitivity requriement Rel-14





36.101
  CR-4776  rev  Cat: A (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1712474
NB-IoT removal of repetition sensitivity requriement Rel-15





36.101
  CR-4777  rev  Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Note: The date in coversheet is not realistic.
Decision: 

The document was revised in R4-1714357.



R4-1714357
NB-IoT removal of repetition sensitivity requriement Rel-15





36.101
  CR-4777  rev 1 Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.


< Additional Spectrum Emission Mask>
R4-1712998
CR for NB-IoT Additional Spectrum Emission Mask





36.101
  CR-4803  rev  Cat: F (Rel-14) v14.5.0





Source: Neul, Huawei, HiSilicon

Discussion: 

Nokia: Why we don’t use NS_02? NS_02 is in NB-IoT although NS_02 has not used in LTE.
Ericsson: NS_02 had been used to protect UTRA system but it was removed from the spec. Is there any technical reasons for NB-IoT spec not be able to use NS_02?

Huawei: we just try to be inlined with LTE spec. we are ok to use NS_02 and NS_03.
Decision: 

The document was revised in R4-1713979.

R4-1713979
CR for NB-IoT Additional Spectrum Emission Mask





36.101
  CR-4803  rev  Cat: F (Rel-14) v14.5.0





Source: Neul, Huawei, HiSilicon

Discussion: 

Nokia: Why we don’t use NS_02? NS_02 is in NB-IoT although NS_02 has not used in LTE.

Ericsson: NS_02 had been used to protect UTRA system but it was removed from the spec. Is there any technical reasons for NB-IoT spec not be able to use NS_02?

Huawei: we just try to be inlined with LTE spec. we are ok to use NS_02 and NS_03.

Decision: 

The document was agreed.



R4-1712999
CR for NB-IoT Additional Spectrum Emission Mask





36.101
  CR-4804  rev  Cat: A (Rel-15) v15.0.0





Source: Neul, Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



6.4.2
BS RF (36.104/36.141 etc) [NB_IOT-Core/ Perf]

<Correction on table notes>

(36.104)
Session chair note: R4-1713274, R4-1712744 and R4-1712626 need to be handled as a package.
R4-1713274
CR on corrections of table notes (36.104)





36.104
  CR-4748  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

To correct the identified errors in table notes.

Discussion: 

Decision: 

The document was agreed


R4-1712744
CR on corrections of table notes (36.104) 





36.104
  CR-4742  rev  Cat: F (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Session chair note: 
This CR includes additional corrections on top of those in R4-1713274 so that CR category is F. These errors are included into a CR for small cell NB-IoT in R4-1712626 so that there is no Cat A CR.
Abstract: 

To correct the identified errors in table references and notes.

Discussion: 

Decision: 

The document was agreed.


(36.141)

R4-1712680
CR on corrections of table references and notes (36.141)





36.141
  CR-1105  rev  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

To correct the identified errors in table references and notes.

Discussion: 

Decision: 

The document was agreed


R4-1712681
CR on corrections of table references and notes (36.141)





36.141
  CR-1106  rev  Cat: F (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

To correct the identified errors in table references and notes.

Discussion: 

Decision: 

The document was agreed
.



<Removal of BS repetition sensitivity>
Session chair note: the following text also can be removed.

In order to guarantee BS performance in extreme coverage scenario enabled by usage of repetitions, additional repetition sensitivity requirement is defined. Other NB-IoT receiver requirements are not applicable for repetition sensitivity defined in Table 7.2.1-6.

In addition, the tilte of the following table needs to be corrected.

Table A.14-1 FRC parameters for reference sensitivity, repetitions sensitivity and in-channel selectivity

(36.104)

R4-1712992
Removal of BS repetition sensitivity





36.104
  CR-4744  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

Secretary comment on coversheet: Information on Clauses affected is missing 

Discussion: 

Decision: 

The document was revised in R4-1713963.


R4-1713963
Removal of BS repetition sensitivity





36.104
  CR-4744  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.

R4-1712993
Removal of BS repetition sensitivity





36.104
  CR-4745  rev  Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1712994
Removal of BS repetition sensitivity





36.104
  CR-4746  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.

(36.141)
R4-1712995
Removal of BS repetition sensitivity





36.141
  CR-1108  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

Session chair note: Due to almost the same reason for R4-1712992, 36.141 needs to be revised. 

Discussion: 

Decision: 

The document was revised in R4-1713964.


R4-1713964
Removal of BS repetition sensitivity





36.141
  CR-1108  rev 1 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.


R4-1712996
Removal of BS repetition sensitivity





36.141
  CR-1109  rev  Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1712997
Removal of BS repetition sensitivity





36.141
  CR-1110  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



6.4.3
RRM (36.133) [NB_IOT-Core/Perf]

Transmit timing test cases
R4-1712198
Corrections to NB-IoT Transmit Timing Test case





36.133
  CR-5314  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

For Test Case A.7.1.18 spread the timing change over a number of NPDCCH periods giving the UE opportunities to track the smaller timing changes and to avoid an unrealistic test condition. 

Discussion: 

R&S: The overall change shall end within the repetition period, otherwise the intended requirements is not tested. Moreover in case of gradual change of DL timing, the concerns treated in R4-1712670 shall be considered.
Decision:

Withdrawn


R4-1712199
Corrections to NB-IoT Transmit Timing Test case





36.133
  CR-5315  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

For Test Case A.7.1.18 spread the timing change over a number of NPDCCH periods giving the UE opportunities to track the smaller timing changes and to avoid an unrealistic test condition.
(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1712200
Corrections to NB-IoT Transmit Timing Test case





36.133
  CR-5316  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

For Test Case A.7.1.18 spread the timing change over a number of NPDCCH periods giving the UE opportunities to track the smaller timing changes and to avoid an unrealistic test condition.
(Cat A) 

Discussion: 

Decision:

Withdrawn


Add 5MHz test cases
R4-1712201
Add 5MHz eCell Channel BW scenario in NB-IoT Random Access Test cases





36.133
  CR-5317  rev  Cat: F (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

NB-IoT Random Access Test cases A.6.2.16 and A.6.2.17 are updated to cover the 5MHz eCell Channel BW scenario.

Discussion: 

R&S: Which is the necessity of defining TCs for 5MHz? In the test parameters tables it is mentioned 5 or 10 MHz. Does it mean only one of the BWs is sufficient for passing the test? How can be done the validation of the TC from test equipment perspective?

Anritsu: For applying test cases, it is RAN5 discussion. And for the last question it is up to RAN5.
Decision:

Agreed


R4-1712202
Add 5MHz eCell Channel BW scenario in NB-IoT Random Access Test cases





36.133
  CR-5318  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

NB-IoT Random Access Test cases A.6.2.16 and A.6.2.17 are updated to cover the 5MHz eCell Channel BW scenario.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712203
Add 5MHz eCell Channel BW scenario in NB-IoT Transmit Timing Accuracy Test case





36.133
  CR-5319  rev  Cat: F (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

NB-IoT Transmit Timing Accuracy Test case A.7.1.18 is updated to cover the 5MHz eCell Channel BW scenario.

Discussion: 

R&S: (Same as for R4-1712201)Which is the necessity of defining TCs for 5MHz? In the test parameters tables it is mentioned 5 or 10 MHz. Does it mean only one of the BWs is sufficient for passing the test? How can be done the validation of the TC from test equipment perspective?
Decision:

Agreed


R4-1712204
Add 5MHz eCell Channel BW scenario in NB-IoT Transmit Timing Accuracy Test case





36.133
  CR-5320  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

NB-IoT Transmit Timing Accuracy Test case A.7.1.18 is updated to cover the 5MHz eCell Channel BW scenario. 
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712205
Add 5MHz eCell Channel BW scenario in NB-IoT RLM In-sync Test cases





36.133
  CR-5321  rev  Cat: F (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

NB-IoT RLM In-sync Test cases A.7.3.62, A.7.3.63, A.7.3.64, A.7.3.65 are updated to cover the 5MHz eCell Channel BW scenario.
Discussion: 

R&S: (Same as for R4-1712201)Which is the necessity of defining TCs for 5MHz? In the test parameters tables it is mentioned 5 or 10 MHz. Does it mean only one of the BWs is sufficient for passing the test? How can be done the validation of the TC from test equipment perspective?
Decision:

Agreed


R4-1712206
Add 5MHz eCell Channel BW scenario in NB-IoT RLM In-sync Test cases





36.133
  CR-5322  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

NB-IoT RLM In-sync Test cases A.7.3.62, A.7.3.63, A.7.3.64, A.7.3.65 are updated to cover the 5MHz eCell Channel BW scenario.
(Cat A)
Discussion: 

Decision:

Agreed


Clarification on SNR transition
R4-1712207
Clarification on the SNR transition in NB-IoT RLM test for out-of-sync





36.133
  CR-5323  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

a) The duration of dT is recalculated based on the SNR change of 5dB, 6dB or 11dB

b) The size of the SNR step in every 100ms during dT is given as a formula to ensure a steady rate of change during the transition

Discussion: 

Qualcomm: SNR slope shouldn’t be steeper than 0.8dB/100ms. dT between T2 and T3 in A.7.3.60, dT between T2 and T3 in A.7.3.66, and dT between T1 and T2 in A.7.3.67 should be changed to 0.7s. Changes in A.7.3.62, 63, 64, 65 should incorporate the changes already agreed in CR R4-1711670 in RAN4 #84bis meeting.

Anritsu: SNR changes here are for in-band test case, which is captured in the joint CR from Anritsu and Qualcomm.

Qualcomm: the ratio is steeper than 0.8dB/100ms. We want to change 0.7s.
Decision:

Revised to R4-1713949 (from R4-1712207) 


R4-1713949
Clarification on the SNR transition in NB-IoT RLM test for out-of-sync





36.133
  CR-5323  rev  Cat: F (Rel-13) v13.9.0





Source: Anritsu, Rohde and Schwarz
Abstract: 

a) The duration of dT is recalculated based on the SNR change of 5dB, 6dB or 11dB

b) The size of the SNR step in every 100ms during dT is given as a formula to ensure a steady rate of change during the transition

Discussion: 

Decision:

Agreed


R4-1712208
Clarification on the SNR transition in NB-IoT RLM test for out-of-sync





36.133
  CR-5324  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

a) The duration of dT is recalculated based on the SNR change of 5dB, 6dB or 11dB

b) The size of the SNR step in every 100ms during dT is given as a formula to ensure a steady rate of change during the transition
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712209
Clarification on the SNR transition in NB-IoT RLM test for out-of-sync





36.133
  CR-5325  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

a) The duration of dT is recalculated based on the SNR change of 5dB, 6dB or 11dB

b) The size of the SNR step in every 100ms during dT is given as a formula to ensure a steady rate of change during the transition
(Cat A)
Discussion: 

Decision:

Agreed


NPRACH configuration
R4-1712275
Correction to Reference NPRACH Configurations





36.133
  CR-5329  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

In Reference NPRACH Configurations, updates npdcch-NumRepetitions-RA for CE level 0

Discussion: 

R&S: The mentioned constraint is fullfilled by changing one of parameters: npdcch-NumRepetitions-RA, or npdcch-StartSF-CSS-RA. Which is the reason for proposing to change npdcch-NumRepetitions-RA, while keeping npdcch-StartSF-CSS-RA constant?

Anritsu: need to check from RAN5 perspecive.
Decision:

Noted


R4-1712276
Correction to Reference NPRACH Configurations





36.133
  CR-5330  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

In Reference NPRACH Configurations, updates npdcch-NumRepetitions-RA for CE Level 0 
(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1712277
Correction to Reference NPRACH Configurations





36.133
  CR-5331  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

In Reference NPRACH Configurations, updates npdcch-NumRepetitions-RA for CE level 0.
(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713315
Correction on NPRACH configuration in RRC re-establishment test cases





36.133
  CR-5397  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 

Correct the NPRACH pattern configuration
Discussion: 

Qualcomm: Clauses affected in the cover sheet is incorrect.
Decision:

Revised to R4-1713907 (from R4-1713315) 


R4-1713907
Correction on NPRACH configuration in RRC re-establishment test cases





36.133
  CR-5397  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 

Correct the NPRACH pattern configuration
Discussion: 

Decision:

Agreed


R4-1713316
Correction on NPRACH configuration in RRC re-establishment test cases





36.133
  CR-5398  rev  Cat: A (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Correct the NPRACH pattern configuration.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713317
Correction on NPRACH configuration in RRC re-establishment test cases





36.133
  CR-5399  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Correct the NPRACH pattern configuration.
(Cat A)
Discussion: 

Decision:

Agreed


Cell reselection test case
R4-1713309
Correctoin on cell reselectoin test case





36.133
  CR-5391  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 

In previous RAN4 meeting, two eCells were agreed in the cell reselection test cases. nCell1 shall be configured on eCell1 and nCell2 shall be configured on eCell2. However, the NB PRB location is not clear currently.

The T2 end condition in A.4.2.19 is incorrect.

NPRACH configuration pattern is incorrect

Add eCell configuration in NB PRB location

Correct other mistakes
Discussion: 

Ericsson: there seems to be a typo because NPRACH value in inserted into RF channel number field for normal coverage test. 

Anritsu: In Table A.4.2.18.1-1, the change for NPRACH is applied to the wrong row.
Qualcomm: RF channel number in A.4.2.18.1-1 is incorrectly changed to NPRACH.R-1 instead of NPRACH config.
Decision:

Revised to R4-1713908 (from R4-1713309) 


R4-1713908
Correctoin on cell reselectoin test case





36.133
  CR-5391  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 

In previous RAN4 meeting, two eCells were agreed in the cell reselection test cases. nCell1 shall be configured on eCell1 and nCell2 shall be configured on eCell2. However, the NB PRB location is not clear currently.

The T2 end condition in A.4.2.19 is incorrect.

NPRACH configuration pattern is incorrect

Add eCell configuration in NB PRB location

Correct other mistakes
Discussion: 

Decision:

Agreed


R4-1713310
Correctoin on cell reselectoin test case





36.133
  CR-5392  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

In previous RAN4 meeting, two eCells were agreed in the cell reselection test cases. nCell1 shall be configured on eCell1 and nCell2 shall be configured on eCell2. However, the NB PRB location is incorrect currently.

The T2 end condition in A.4.2.19 is incorrect.

NPRACH configuration pattern is incorrect

Add eCell configuration in NB PRB location

Correct other mistakes
Discussion: 

Decision:

Agreed


R4-1713909
Correctoin on cell reselectoin test case





36.133
  CR-5392  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

In previous RAN4 meeting, two eCells were agreed in the cell reselection test cases. nCell1 shall be configured on eCell1 and nCell2 shall be configured on eCell2. However, the NB PRB location is incorrect currently.

The T2 end condition in A.4.2.19 is incorrect.

NPRACH configuration pattern is incorrect

Add eCell configuration in NB PRB location

Correct other mistakes
Discussion: 

Decision:

Withdrawn


R4-1713311
Correctoin on cell reselectoin test case





36.133
  CR-5393  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

In previous RAN4 meeting, two eCells were agreed in the cell reselection test cases. nCell1 shall be configured on eCell1 and nCell2 shall be configured on eCell2. However, the NB PRB location is incorrect currently.

The T2 end condition in A.4.2.19 is incorrect.

NPRACH configuration pattern is incorrect

Add eCell configuration in NB PRB location

Correct other mistakes

(Cat A)
Discussion: 

Decision:

Agreed


Random access test case
R4-1713312
Correctoin on random access test case





36.133
  CR-5394  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei,HiSilicon

Abstract: 

Most of the parameters in NB random access test cases are duplicated from eMTC tests. However, not all the IEs can be reused in NB. 

Correct some parameters specifical for NB
Discussion: 

Ericsson: This test should also cover PC6 (14 dBm). Currently it only includes 23 dBm and 20 dBm.
Anritsu: > In Table A.6.2.16.1-3:

 - Need to change value for RSRP-Thresholds to -101dBm (-104 gives too much margin) 

 - Change preambleInitialReceivedTargetPower to -112dBm, to ensure UL power > min of -40dBm

 - This gives target NPRACH of -25dBm

Anritsu: In A.6.2.17.2.1/2, power should be +23dBm, not -23dBm

Qualcomm: In Table A.6.2.16.1.3, change in RSRP-ThresholdNPRACH-InfoList is incorrect. Rel13 TS36.133 doesn’t have RSRP mapping table for NB-IoT, and refers to the one in 9.1.21.5. RAR window and MAC contention resolutionTimer for CE level 2 needs to be changed to pp2. pp6 is too long compared to the existing value of sf180/200. Also “pp6” is not a valid config for MAC contention resolution timer. Simliar comment for A.6.2.17.

Anritsu: concern on CE level. We should consider the procedure perspective of UE behaviour.

Qualcomm: if we have 6dB as Anritsu proposed, UE may wrongly select the repetition level and may fail. The intention of test is just to verify the random access.

Anritsu: how can we decide what margin we will use? We should set the minimal margin.

Qualcomm: for testing random access, we should have some margin to ensure successful testing.

Ericsson: the random access test is to verify whether UE select the correct repetition level.
Agreement: clarify the failure criterion and keep the smaller number of margin.
Decision:

Revised to R4-1713910 (from R4-1713312) 


R4-1713910
Correctoin on random access test case





36.133
  CR-5394  rev  Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon, Anritsu
Abstract: 

Most of the parameters in NB random access test cases are duplicated from eMTC tests. However, not all the IEs can be reused in NB. 

Correct some parameters specifical for NB
Discussion: 

Decision:

Agreed


R4-1713313
Correctoin on random access test case





36.133
  CR-5395  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Most of the parameters in NB random access test cases are duplicated from eMTC tests. However, not all the IEs can be reused in NB.

Correct some parameters specifical for NB 

Add Pcmax for powre class 6.
Discussion: 

Ericsson: This test should also cover PC6 (14 dBm). Currently it only includes 23 dBm and 20 dBm.
Anritsu: > In Table A.6.2.16.1-3:

 - Need to change value for RSRP-Thresholds to -101dBm (-104 gives too much margin) 

 - Change preambleInitialReceivedTargetPower to -112dBm, to ensure UL power > min of -40dBm

 - This gives target NPRACH of -25dBm

Anritsu: In A.6.2.17.2.1/2, power should be +23dBm, not -23dBm.
Qualcomm: Table A.6.2.16.1.3, change in RSRP-ThresholdNPRACH-InfoList is incorrect. It should refer to 9.1.22.9. RAR window and MAC contention resolutionTimer for CE level 2 needs to be changed to pp2. pp6 is too long compared to legacy value of sf180/200. also “pp6” is not a valid config for MAC contention resolution timer. Simliar comment for A.6.2.17.
Decision:

Revised to R4-1713911 (from R4-1713313) 


R4-1713911
Correctoin on random access test case





36.133
  CR-5395  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon, Anritsu
Abstract: 

Most of the parameters in NB random access test cases are duplicated from eMTC tests. However, not all the IEs can be reused in NB.

Correct some parameters specifical for NB 

Add Pcmax for powre class 6.
Discussion: 

Decision:

Agreed


R4-1713314
Correctoin on random access test case





36.133
  CR-5396  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Most of the parameters in NB random access test cases are duplicated from eMTC tests. However, not all the IEs can be reused in NB.

Correct some parameters specifical for NB 

Add Pcmax for powre class 6.

(Cat A)
Discussion: 

Decision:

Agreed


6.4.4
UE demodulation performance (36.101) [NB_IOT-Perf]

Tdocs is not within the block approval list
R4-1712704
Demod eMTC: Correction of MPDCCH aggregation level (Rel-13)





36.101
  CR-4788  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712705
Demod eMTC: Correction of MPDCCH aggregation level (Rel-14)





36.101
  CR-4789  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712706
Demod eMTC: Correction of MPDCCH aggregation level (Rel-15)





36.101
  CR-4790  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


NPDCCH configuration
R4-1712272
Correction to NPDCCH configuration in demodulation test case





36.101
  CR-4761  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

Updates NPDCCH demodulation parameters:

1) For In-band, fills REs including PDCCH and CRS with OCNG.

2) Changes npdcch-NumRepetition-r13 based on Repetiton number (R) values for each test case.

3) Changes npdcch-startSF-USS-r13 from 1.5 to 2.

Discussion: 

R&S: Revision of Note 1 regarding to OCNG is not brining more clarity. It is still not clear where the OCNG is required in the LTE resources. Also the refered paper R4-165349, contained lots of proposals with regards to this topic, and it is not clear which proposal is refered in the CR.

Anritsu: we can discuss further about the OCNG.
Decision:

Revised to R4-1713950 (from R4-1712272) 


R4-1713950
Correction to NPDCCH configuration in demodulation test case





36.101
  CR-4761  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

Updates NPDCCH demodulation parameters:

1) For In-band, fills REs including PDCCH and CRS with OCNG.

2) Changes npdcch-NumRepetition-r13 based on Repetiton number (R) values for each test case.

3) Changes npdcch-startSF-USS-r13 from 1.5 to 2.

Discussion: 

R&S: Revision of Note 1 regarding to OCNG is not brining more clarity. It is still not clear where the OCNG is required in the LTE resources. Also the refered paper R4-165349, contained lots of proposals with regards to this topic, and it is not clear which proposal is refered in the CR.

Anritsu: we can discuss further about the OCNG.
Decision:

Agreed


R4-1712273
Correction to NPDCCH configuration in demodulation test case





36.101
  CR-4762  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

Updates NPDCCH demodulation parameters:

1) For In-band, fills REs including PDCCH and CRS with OCNG.

2) Changes npdcch-NumRepetition-r13 based on Repetiton number (R) values for each test case.

3) Changes npdcch-startSF-USS-r13 from 1.5 to 2.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712274
Correction to NPDCCH configuration in demodulation test case





36.101
  CR-4763  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

Updates NPDCCH demodulation parameters:

1) For In-band, fills REs including PDCCH and CRS with OCNG.

2) Changes npdcch-NumRepetition-r13 based on Repetiton number (R) values for each test case.

3) Changes npdcch-startSF-USS-r13 from 1.5 to 2. 
(Cat A)
Discussion: 

Decision:

Agreed


6.4.5
BS demodulation performance (36.104/36.141) [NB_IOT-Perf]

6.5
Support for V2V services based on LTE sidelink [LTE_SL_V2V]

6.5.1
UE RF (36.101) [LTE_SL_V2V-Core]

6.5.2
RRM (36.133) [LTE_SL_V2V-Core/Perf]

6.5.3
UE demodulation (36.101) [LTE_SL_V2V-Perf]

6.6
LTE based V2X [LTE_V2X]

6.6.1
UE RF (36.101) [LTE_V2X-Core]

< EIRP based requirements in V2X >
R4-1712278
Discussion on Handling EIRP Requirements for Regional Requirements for V2X






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Inc.

Discussion: 

Huawei: we are ok with Proposal 2. But we need more time to check the other proposals.

LGE: the same comment as Huawei did.

Ericsson: Proposal 2 is already in the spec. we need clarification on Proposal 1.

Qualcomm: if we remove the 4th bullet in the proposal 1, can we agree with the modified proposal 1?
Huawei: even if the 4th bullet is removed, we need more time to discuss how to capture this agreement into specification.

LGE: we already agree with conducted requirement with 0 dBi so that it is confusing. The baseline is conducted requirement. We are not sure how we define EIRP based requirement.

Huawei: we need to declare antenna gains but our specifiaiton is based on antenna gain of 0dBi.

Agreement: Proposal 2 and 4
Decision: 

The document was noted.



R4-1712176
CR for EIRP based requirements in V2X





36.101
  CR-4746  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Abstract: 

add clause saying PSD limit of 23dBm/MHz apply for class 3, too (take into account antenna gain).

Discussion: 

Decision: 

The document was revised in R4-1714038.



R4-1714038
CR for EIRP based requirements in V2X





36.101
  CR-4746  rev 1 Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Abstract: 

Discussion: 

Decision: 

The document was agreed.


R4-1712177
CR for EIRP based requirements in V2X





36.101
  CR-4747  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Session chair note: Agenda is moved from 6.6

Abstract: 

add clause saying PSD limit of 23dBm/MHz apply for class 3, too (take into account antenna gain).

Discussion: 

Decision: 

The document was agreed.


< CEN DSRC and HDR DSRC coex requirement for V2X >
R4-1712178
CR for CEN DSRC and HDR DSRC coex requirement for V2X





36.101
  CR-4748  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Abstract: 

Clarify that the requirement is to protect both CEN DSRC and HDR DSRC devices.

One can claim that HDR DSRC is not protected by C-V2X devices.

Discussion: 

Decision: 

The document was agreed.



R4-1712179
CR for CEN DSRC and HDR DSRC coex requirement for V2X





36.101
  CR-4749  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Abstract: 

Clarify that the requirement is to protect both CEN DSRC and HDR DSRC devices.

One can claim that HDR DSRC is not protected by C-V2X devices.

Discussion: 

Session chair note: “Current version” field is 14.5.0 in the coverwheet and this is a critical error. 
Decision: 

The document was revised in R4-1714358.

R4-1714358
CR for CEN DSRC and HDR DSRC coex requirement for V2X





36.101
  CR-4749  rev 1 Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Abstract: 

Clarify that the requirement is to protect both CEN DSRC and HDR DSRC devices.

One can claim that HDR DSRC is not protected by C-V2X devices.

Discussion: 

Decision: 

The document was agreed.


< V2X band definition >
R4-1713821
CR on Uplink and sidelink configure for REFSENSE table





36.101
  CR-4850  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Session chair note: Source to TSG is missing. Affected RAN5 spec is TS 36.521 – 2? Also REFSENSE should be REFSENS.
Discussion: 

Huawei: thre is a NOTE in the table “NOTE: This configuration is for testing of REFSENSE in E-UTRA V2X band (PC5)” 
Qualcomm: This still needs this NOTE to make clear these to be tested simultaneously.

Decision: 

The document was revised in R4-1714198.



R4-1714198
CR on Uplink and sidelink configure for REFSENSE table





36.101
  CR-4850  rev 1 Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was revised in R4-1714326.



R4-1714326
CR on Uplink and sidelink configure for REFSENSE table





36.101
  CR-4850  rev 2 Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Tdoc number. So it was revised to R4-1714568. R4-1714568 was agreed.



R4-1713822
CR on Uplink and sidelink configure for REFSENSE table





36.101
  CR-4851  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was agreed.



< V2X band definition >
R4-1712980
CR on V2X band definition (R14)





36.101
  CR-4800  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Discussion: 

LGE: we still need discussion. Table includes interface information so that we do not think this kind of changes.
Huawei: In the section 5.5.G, we only define the bands for sidelink but we do not have the UU bands which is non cunccurent for Band 47. 

LGE: For 5.5.G-1, we removed all the uu operating bands other than 47 in the last meeting.

Huawei: ITU-R mentioned that RAN4 spec is not clear. They think that only five bands can be used for uu 
LGE: ITU-R intention is the same as that of RAN4. 

Aggeement: RAN4 will send an LS to ITU-R in the next meeting.
Decision: 

The document was revised in R4-1714179.



R4-1714179
CR on V2X band definition (R14)





36.101
  CR-4800  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1714199.


R4-1714199
CR on V2X band definition (R14)





36.101
  CR-4800  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was withdrawn.


R4-1712981
CR on V2X band definition (R14)





36.101
  CR-4801  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was withdrawn.

<A-MPR evaluation>
R4-1712279
Initial Result for A-MPR for V2X Taking Antenna Gain into Account






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Abstract: 

Proposal 1: clarify the applicable modulation order of the specified A-MPR in TS36.101

Proposal 2: capture A-MPR values for waveforms with sub-channel size of 6RBs in TS 36.101

Proposal 3: consider adding [2] dB more margin to A-MPR of waveforms starting at RB 0 of channel 5860MHz

Proposal 4: defining new A-MPR values for larger antenna gain.

Proposal 5: Re-evaluating A-MPR for Power Class 2 UE takes into account affective antenna gain of 7dBi and 23dBm/MHz e.i.r.p. constraint.

Discussion: 

Huawei: For P1, it is not clear for modulation scheme. For other proposals, it depends on antenna gain. Compared to the previous discussion on EIRP. If we reach a consensus on requirements considering antenna gain, we can discuss this.
Skyworks: Can you explain the difference of PA models between this and previous one?

Qualcomm: For Skyworks, only narrow band allocation at the near edges, xx. For Huawei, we understand the comment. We can skip the proposal 4 and 5.

LGE: For P2, when we decide A-MPR values, we need to have simulation campaign. We need to understand the motivation.

Qualcomm: we are not saying we need simulation. We are saying that we miss some cases. 

Ericsson: This paper is related with previous paper specifically proposal 4 and 5.
Huawei: we are little bit confused. In the previous study, we thought we covered all the cases. We need time to check which cases the current spec is missing.
Decision: 

The document was noted.



6.6.2
RRM (36.133) [LTE_V2X-Core/Perf]

Asynchronous SyncRef UE selection
R4-1712308
V2X requirements for asynchronous SyncRef UE Selection / Reselection






  CR-  rev  Cat:  (Rel-14) v





Source: Intel Corporation

Abstract: 
In this contribution, we addressed the problem of asynchronous SyncRef UE selection / reselection. Based on our analysis we have shown that asynchronous PSBCH decoding may require additional UE complexity and make the following proposals to resolve the issue:

Proposal #1:
Allow UE to drop PSSCH/PSCCH reception for the purpose of asynchronous SyncRef UE PSBCH decoding.

Proposal #2
Introduce [3] subframes measurement gap for asynchronous V2X PSBCH monitoring per each monitored SyncRef UE.

Proposal #3
Introduce RX dropping requirements for the following scenarios:

· Case 1: GNSS synchronization reference source is configured as the highest priority; UE is not synchronized to GNSS directly and UE is not synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly
· Case 2: Serving cell/PCell synchronization reference source is configured as the highest priority

Discussion: 

Huawei: for #2, 3 subframes is not necessary. 2 subframes are enough.

Intel: We can compromise to 2 subframes.
Qualcomm: It is unneccesary to define the gap. UE can drop by itself. In the end there will be no test. It is better to capture it as a Note.

Intel: In the contribution, gap pattern is just terminology. From UE side, it is relevant whether UE will drop the transmission. It should not be a note.
Decision:

Noted


CR
R4-1712309
CR on V2X requirements for asynchronous SyncRef UE Selection / Reselection (Rel-14)





36.133
  CR-5332  rev  Cat: F (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 
Allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for scenarios with asynchronous SyncRef UE monitoring

Add requiremetns to allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for asynchronous SyncRef UE Selection / Reselection processing.
Discussion: 

Decision:

Revised to R4-1713926 (from R4-1712309) 


R4-1713926
CR on V2X requirements for asynchronous SyncRef UE Selection / Reselection (Rel-14)





36.133
  CR-5332  rev  Cat: F (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 
Allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for scenarios with asynchronous SyncRef UE monitoring

Add requiremetns to allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for asynchronous SyncRef UE Selection / Reselection processing.
Discussion: 

Huawei: we should change 2 subframes to “up to 2 subframes”.
Agreement: there will be no corresponding test cases in any release.
Decision:

Revised to R4-1714416 (from R4-1713926) 


R4-1714416
CR on V2X requirements for asynchronous SyncRef UE Selection / Reselection (Rel-14)





36.133
  CR-5332  rev  Cat: F (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 
Allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for scenarios with asynchronous SyncRef UE monitoring

Add requiremetns to allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for asynchronous SyncRef UE Selection / Reselection processing.
Discussion: 

Decision:

Agreed


R4-1712310
CR on V2X requirements for asynchronous SyncRef UE Selection / Reselection (Rel-15)





36.133
  CR-5333  rev  Cat: A (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 
Allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for scenarios with asynchronous SyncRef UE monitoring

Add requiremetns to allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception for asynchronous SyncRef UE Selection / Reselection processing.
(Cat A)
Discussion: 

Decision:

Agreed


UE behaviour during the evaluation of GNSS reliability

R4-1712587
Clarification on UE synchronization behaviour during the evaluation of GNSS reliability





36.133
  CR-5347  rev  Cat: F (Rel-14) v14.5.0





Source: CATT

Abstract: 

The evaluation time of GNSS synchronization source reliability is [20s]. However during the evaluation time, whether UE is synchronized to GNSS or not is not clear. In RAN5, when specifying the test procedure for RRM test, they are confusing the UE behaviour during the evaluation time. Therefore, it is necessary to clarify UE behaviour during evaluation time of GNSS synchronizatioin source reliability.
Add the clarification that UE shall be synchronized to GNSS during the evaluation time of GNSS synchronization source reliability.
Discussion: 

Qualcomm: We do not have issue for the CR. Is there RAN5 test?


CATT: there is no any test for it. It is related to test procedure.
Decision:

Agreed


R4-1712588
Clarification on UE synchronization behaviour during the evaluation of GNSS reliability





36.133
  CR-5348  rev  Cat: A (Rel-15) v15.0.0





Source: CATT

Abstract: 
The evaluation time of GNSS synchronization source reliability is [20s]. However during the evaluation time, whether UE is synchronized to GNSS or not is not clear. In RAN5, when specifying the test procedure for RRM test, they are confusing the UE behaviour during the evaluation time. Therefore, it is necessary to clarify UE behaviour during evaluation time of GNSS synchronizatioin source reliability.
Add the clarification that UE shall be synchronized to GNSS during the evaluation time of GNSS synchronization source reliability.

(Cat A)
Discussion: 

Decision:

Agreed


Autonomous resource selection/reselection test
R4-1713302
Further considerations on Autonomous Resource Selection Measurement Tests for V2X






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on the setups of UE autonomous resource selection/reselection measurement tests for V2X. The following proposals are given: 
Proposal 1: The test setups in section 2 are suggested to be used in the RRM tests for autonomous resource selection/reselection measurement in V2X.
· The value of Y is suggested as 0dB.
According to the analysis and proposal in the contribution, the companion CR for V2X UE autonomous resource selection/reselection measurement tests is provided in [2].
Discussion: 

Qualcomm: test setting is aligned with Huawei. But the value of Y are test metric are not.
Decision:

Noted


R4-1712282
Discussion on PSSCH-RSRP measurement test.






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Abstract: 

Proposal 1: We propose that the framework proposed in this paper to be adopted in defining the PSSCH-RSRP measurement test.

Discussion: 

Huawei: basically we agree with the test principle. We can have some offline discussion about the detailed values like test probability.
Decision:

Noted


R4-1712283
Discussion on PSSCH-RSSI measurement test.






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Abstract: 

Proposal 1: Use Y = 0.4dB for RSSI measurement test, i.e. the mid sub-channel RSSI is 5.4 dB stronger than the low sub-channel RSSI.

Discussion: 

Huawei: since I have different view on the Y value, we can have offline discussion.
Decision:

Noted


CR
R4-1713303
CR on Autonomous Resource Selection/Reselection Measurement Tests for V2X R14





36.133
  CR-5389  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
The requirements on V2X UE autonomous resource selection/reselection measurements have been specified, and the corresponding tests shall be defined in TS 36.133. Introduction of V2X UE autonomous resource selection/reselection measurement tests for V2X
Discussion: 

Decision:

Revised to R4-1713927 (from R4-1713303) 


R4-1713927
CR on Autonomous Resource Selection/Reselection Measurement Tests for V2X R14





36.133
  CR-5389  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
The requirements on V2X UE autonomous resource selection/reselection measurements have been specified, and the corresponding tests shall be defined in TS 36.133. Introduction of V2X UE autonomous resource selection/reselection measurement tests for V2X
Discussion: 

Decision:

Agreed


R4-1713304
CR on Autonomous Resource Selection/Reselection Measurement Tests for V2X R15





36.133
  CR-5390  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The requirements on V2X UE autonomous resource selection/reselection measurements have been specified, and the corresponding tests shall be defined in TS 36.133. Introduction of V2X UE autonomous resource selection/reselection measurement tests for V2X
(Cat A)
Discussion: 

Decision:

Agreed


CR for pool configuration
R4-1712187
CR to Correct Pool Configuration and FRC for CBR test





36.133
  CR-5308  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Abstract: 

Current pool configuration does not allow the test condition to be triggered.

The FRC is not compatible with pool configuration

Change pool configuration to 1 sub channel per subframe, each sub channel is 50RB

Change FRC of PSSCH to 48 RB allocation.

The current CBR measurement test is incorrect.

Discussion: 

Decision:

Agreed


R4-1712192
CR on relative S-RSSI measurement test





36.133
  CR-5309  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Inc.

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712193
CR on relative S-RSSI measurement test





36.133
  CR-5310  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Inc.

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712284
Discussion on Rx Dropping Requirement for Sync Search






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Abstract: 
Discussion: 

Decision:

Withdrawn


6.6.3
UE demodulation (36.101) [LTE_V2X-Perf]

Modification of SNR requirement value
R4-1712306
CR on SNR values modification for V2X demodulation test cases (Rel-14)





36.101
  CR-4764  rev  Cat: F (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 
Existing V2X PSBCH and PSSCH requirements for the case of eNB synchronization do not capture common RAN4 0.5 dB SNR margin. Modify the V2X PSBCH and PSSCH requirements SNR requirement by adding 0.5 dB margin.
Discussion: 

Decision:

Agreed


R4-1712307
CR on SNR values modification for V2X demodulation test cases (Rel-15)





36.101
  CR-4765  rev  Cat: A (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 
Existing V2X PSBCH and PSSCH requirements for the case of eNB synchronization do not capture common RAN4 0.5 dB SNR margin. Modify the V2X PSBCH and PSSCH requirements SNR requirement by adding 0.5 dB margin.
(Cat A)
Discussion: 

Decision:

Agreed


Correction on V2X resource pool configuration
R4-1712576
Correction on V2X resource pool configuration





36.101
  CR-4783  rev  Cat: F (Rel-14) v14.5.0





Source: CATT

Abstract: 
Since V2X WI is closed, the square brackets for V2X resource pool configurations should be removed. Remove the square brackets.
Discussion: 

Decision:

Agreed


R4-1712577
Correction on V2X resource pool configuration





36.101
  CR-4784  rev  Cat: A (Rel-14) v14.5.0





Source: CATT

Abstract: 
Since V2X WI is closed, the square brackets for V2X resource pool configurations should be removed. Remove the square brackets.
(Cat A)
Discussion: 

Decision:

Revised to R4-1713898 (from R4-1712577)


R4-1713898
Correction on V2X resource pool configuration





36.101
  CR-4784  rev  Cat: A (Rel-15) v15.0.0





Source: CATT
Abstract: 

Since V2X WI is closed, the square brackets for V2X resource pool configurations should be removed. Remove the square brackets.
(Cat A) 

Discussion: 

Decision:

Agreed


Overview table
R4-1713477
CR for updating overview table for V2X (Rel-14)





36.101
  CR-4822  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

There is no RMC overview table for V2X while we have corresponding tables for both downlink and uplink. RMC overview table for V2X is added.
Discussion: 

CATT: there is some typos. I wonder whether it is right to use uplink and downlink. It is the sidelink.
Decision:

Revised to R4-1713928 (from R4-1713477) 


R4-1713928
CR for updating overview table for V2X (Rel-14)





36.101
  CR-4822  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

There is no RMC overview table for V2X while we have corresponding tables for both downlink and uplink. RMC overview table for V2X is added.
Discussion: 

Decision:

Agreed


R4-1713478
CR for updating overview table for V2X (Rel-15)





36.101
  CR-4823  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we update RMC overview table for V2X.
(Cat A)
Discussion: 

Decision:

Agreed


6.7
Enhanced LAA for LTE [LTE_eLAA-Core]

6.7.1
General [LTE_eLAA-Core]

6.7.2
UE RF (36.101) [LTE_eLAA-Core]

R4-1713782
Correction of IMD Exclusion zone BW caused by dual uplink CA with band 46





36.101
  CR-4849  rev  Cat: F (Rel-14) v14.5.0





Source: vivo

Discussion: 

Decision: 

The document was agreed..



R4-1713986
Correction of IMD Exclusion zone BW caused by dual uplink CA with band 46





36.101
  CR-4859  rev  Cat: A (Rel-15) v15.0.0





Source: vivo

Discussion: 

Decision: 

The document was agreed.


6.7.3
BS RF (36.104/36.141 etc) [LTE_eLAA-Core/Perf]

6.7.4
RRM (36.133) [LTE_eLAA-Core/Perf]

6.7.5
BS demodulation (36.104/36.141) [LTE_eLAA-Perf]
R4-1713488
Introduce burst model for eLAA PUSCH demodualtion





36.104
  CR-4749  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson, Huawei, Nokia

Abstract: 

RAN4 group agreed to have burst model for eLAA PUSCH demodulation, this model is not captured in current specification. Add the burst model for eLAA PUSCH demodulation and make some clarifcation on the terminology
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Tdoc number. So it was revised to R4-1714554. R4-1714554 was agreed.
R4-1713489
Introduce burst model for eLAA PUSCH demodualtion





36.104
  CR-4750  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson, Huawei, Nokia

Abstract: 

RAN4 group agreed to have burst model for eLAA PUSCH demodulation, this model is not captured in current specification. Add the burst model for eLAA PUSCH demodulation and make some clarifcation on the terminology
(Cat A)
Discussion: 

Decision:

Agreed


6.8
Uplink capacity enhancements for LTE [LTE_UL_CAP_enh]

R4-1713496
Corrections to UL 256QAM RMCs





36.101
  CR-4828  rev  Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was agreed.



R4-1713497
Corrections to UL 256QAM RMCs





36.101
  CR-4829  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was agreed.



6.9
4 Rx antenna ports with CA for LTE DL [LTE_4Rx_AP_DL_CA]

R4-1713195
CR for further updating SDR 4Rx tests in Rel-14





36.101
  CR-4818  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson, Qualcomm

Abstract: 

Some errors are identified for 4Rx SDR tests that the new tests defined in Rel-14 should also cover the single band case.

Errors are fixed

Discussion: 

Decision:

Agreed


R4-1713196
CR for further updating SDR 4Rx tests in Rel-15





36.101
  CR-4819  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson, Qualcomm

Abstract: 

Some errors are identified for 4Rx SDR tests that the new tests defined in Rel-14 should also cover the single band case.

Errors are fixed

(Cat A)
Discussion: 

Decision:

Agreed


6.10
Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements for LTE [LTE_eCRSIM_eSUMIMO]

6.10.1
CRS-IM [LTE_eCRSIM_eSUMIMO]

6.10.2
SU-MIMO IM [LTE_eCRSIM_eSUMIMO]

6.11
Other WIs [WI code]

6.11.1
RF [WI code or TEI13/TEI14]
<B48 BS correction CRs>

Session chair note: Rel14 CRs should be Cat F and Rel15 CRs should be Cat A.
R4-1712548
CR to 36.104: Corrections to co-location tables for B48





36.104
  CR-4738  rev  Cat: A F(Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was revised in R4-1713955.

R4-1713955
CR to 36.104: Corrections to co-location tables for B48





36.104
  CR-4738  rev 1  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.




R4-1712549
CR to 36.104: Corrections to co-location tables for B48





36.104
  CR-4739  rev  Cat: F A(Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

Corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.



R4-1712550
CR to 36.141: Corrections to co-location tables for B48





36.141
  CR-1102  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was revised in R4-1713956.

R4-1713956
CR to 36.141: Corrections to co-location tables for B48





36.141
  CR-1102  rev 1 Cat: A F(Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.


R4-1712551
CR to 36.141: Corrections to co-location tables for B48





36.141
  CR-1103  rev  Cat: F A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.



R4-1712552
CR to 37.104: Corrections to co-location tables for B48





37.104
  CR-0802  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was revised in R4-1713957.



R4-1713957
CR to 37.104: Corrections to co-location tables for B48





37.104
  CR-0802  rev 1 Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.



R4-1712553
CR to 37.104: Corrections to co-location tables for B48





37.104
  CR-0803  rev  Cat: F A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.



R4-1712554
CR to 37.141: Corrections to co-location tables for B48





37.141
  CR-0803  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was revised in R4-1713958.



R4-1713958
CR to 37.141: Corrections to co-location tables for B48





37.141
  CR-0803  rev 1 Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.



R4-1712555
CR to 37.141: Corrections to co-location tables for B48





37.141
  CR-0804  rev  Cat: F A(Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Added B48 to relevant row of Tables with BS Spurious emissions limits for WA, LA and MR BS co-located with another BS;

corrected typo error in Table for blocking performance requirement for Wide Area BS when co-located with BS for B48

Discussion: 

Decision: 

The document was agreed.


< CRs for correction of channel spacing for 10 MHz LAA >
Session chair note: Errors in the coversheet. WI code would be LTE_eLAA-Core.
R4-1712415
Rel-14 CR to 36.101 to correct channel spacing for 10 MHz LAA





36.101
  CR-4771  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Nokia: the added text does not have trach changes.
Qualcomm: Why not 14.4MHz?
R&S: this comes up from RAN5. 14.4 MHz is not possible for eLAA. We cannot test with this condition.

Decision: 

The document was revised in R4-1713973.


R4-1713973
Rel-14 CR to 36.101 to correct channel spacing for 10 MHz LAA





36.101
  CR-4771  rev 1 Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Decision: 

The document was agreed.


R4-1712417
Rel-15 CR to 36.101 to correct channel spacing for 10 MHz LAA





36.101
  CR-4772  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Decision: 

The document was agreed.


R4-1712416
Rel-14 CR to 36.104 to correct channel spacing for 10 MHz LAA





36.104
  CR-4736  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Session chair note: Errors in the coversheet. WI code would be LTE_eLAA-Core. 
Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Decision: 

The document was revised in R4-1713974.


R4-1713974
Rel-14 CR to 36.104 to correct channel spacing for 10 MHz LAA





36.104
  CR-4736  rev 1 Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Decision: 

The document was agreed.

R4-1712418
Rel-15 CR to 36.104 to correct channel spacing for 10 MHz LAA





36.104
  CR-4737  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Correction of channel spacing for band 46 intraband CA band combinations with 10 MHz bandwidth

Discussion: 

Decision: 

The document was agreed.


< Resubmition of the endorsed CR of last meeting >
(Resubmition of R4-1710998 by ZTE)

R4-1713052
Corrections on the description of requirements for inter-band CA





36.101
  CR-4812  rev  Cat: F (Rel-13) v13.9.0





Source: ZTE Corporation

Abstract: 

Corrections on the description of requirements for inter-band CA. This document is to resubmit the endorsed CR of last meeting in R4-1710998 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was agreed.


R4-1713076
Corrections on the description of requirements for inter-band CA





36.101
  CR-4813  rev  Cat: A (Rel-14) v14.5.0





Source: ZTE Corporation

Session chair note: Title for Cat A CR should have the same as that of the original CR. WI Code is not correct. .

Discussion: 

Decision: 

The document was revised in R4-1714013.



R4-1714013
Corrections on the description of requirements for inter-band CA





36.101
  CR-4813  rev 1 Cat: A (Rel-14) v14.5.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714564. R4-1714564 was agreed.


R4-1713080
Corrections on the description of requirements for inter-band CA





36.101
  CR-4814  rev  Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Session chair note: Title for Cat A CR should have the same as that of the original CR. WI Code is not correct. .

Discussion: 

Decision: 

The document was revised in R4-1714014.


R4-1714014
Corrections on the description of requirements for inter-band CA





36.101
  CR-4814  rev 1 Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714565. R4-1714565 was agreed.
(Resubmition of R4-1710998 by ZTE)

Session chair note: It seems the content was originally a portion of 0998, but this change in 3153 only is applied to  Rel13 only while the other changes in 0998 applied to Rel13 to Rel15 so that this CR is cut out of 0998 and applied to only Re13. The Category should be F.
R4-1713153
Corrections on CA operating band information





36.101
  CR-4817  rev  Cat: D (Rel-13) v13.9.0





Source: ZTE Corporation

Abstract: 

Corrections on CA operating band information. This document is to resubmit the endorsed CR of last meeting in R4-1710998 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was revised in R4-1713968.

R4-1713968
Corrections on CA operating band information





36.101
  CR-4817  rev 1 Cat: D F(Rel-13) v13.9.0





Source: ZTE Corporation

Abstract: 

Corrections on CA operating band information. This document is to resubmit the endorsed CR of last meeting in R4-1710998 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was agreed.




(Resubmition of R4-1710947 by ZTE)
R4-1713041
Corrections on inter-band CA operating bands





36.101
  CR-4809  rev  Cat: F (Rel-14) v14.5.0





Source: ZTE Corporation

Abstract: 

Corrections on E-UTRA CA combinations in section 5.5A. Some notes for frequency range restriction in Band 28 have been added. This document is to resubmit the endorsed CR of last meeting in R4-1710947 with the appropriate coversheet and category.

Discussion: 

Decision: 

The document was agreed.



R4-1713046
Corrections on inter-band CA operating bands





36.101
  CR-4811  rev  Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Session chair note: Title for Cat A CR should have the same as that of the original CR. WI Code is not correct. .

Discussion: 

Decision: 

The document was revised in R4-1714016.

R4-1714016
Corrections on inter-band CA operating bands





36.101
  CR-4811  rev 1 Cat: A (Rel-15) v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was agreed.

Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714566. R4-1714566 was agreed.
<Other CA related CRs>

R4-1713504
Correction to Rel-14 CA configurations





36.101
  CR-4836  rev  Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz

Session chair note: Better to use WI code of “LTE_CA_Rel14” instead of “TEI14”.
Discussion: 

Decision: 

The document was revised in R4-1713969.


R4-1713969
Correction to Rel-14 CA configurations





36.101
  CR-4836  rev 1 Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz
Discussion: 

Decision: 

The document was agreed.


R4-1713505
Correction to Rel-14 CA configurations





36.101
  CR-4837  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Discussion: 

Note: File is corrupt.
Decision: 

The document was revised in R4-1713977.

R4-1713977
Correction to Rel-14 CA configurations





36.101
  CR-4837  rev 1 Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR category. So it was revised to R4-1714560. R4-1714560 was agreed.


R4-1712414
Correction CR 36.101 Rel-14 adding missing MSD requirements





36.101
  CR-4770  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Session chair note: Erros in the CR coversheet. Better to use WI code of “LTE_CA_Rel14” instead of “TEI14”. Contents may not be correct since if the currect Rel15 spec is correct, it seems CA_3C and B7 can handle 5MHz channel bandwidth.
Abstract: 

Corrections of missing MSD requirements for CA_1A-3C-7A

Discussion: 

Decision: 

The document was revised in R4-1713975.



R4-1713975
Correction CR 36.101 Rel-14 adding missing MSD requirements





36.101
  CR-4770  rev 1 Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Corrections of missing MSD requirements for CA_1A-3C-7A

Discussion: 

Decision: 

The document was agreed.



R4-1712457
Correction to CA_41C-41D





36.101
  CR-4774  rev  Cat: F (Rel-14) v14.5.0





Source: Nokia

Session chair note: Coversheet has errors. Date needs to be realistic. The contents for Rel15 is included 5DL CA for Rel15.
Discussion: 

Decision: 

The document was revised in R4-1713960.


R4-1713960
Correction to CA_41C-41D





36.101
  CR-4774  rev 1 Cat: F (Rel-14) v14.5.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Tdoc number. So it was revised to R4-1714559. R4-1714559 was agreed.


R4-1712513
Correction for CA_3A-3A-8A 3DL with CA_3A-8A 2UL





36.714-00-02
  CR-0001  rev  Cat: F (Rel-14) v14.0.0





Source: CHTTL, LG Electronics

Secretary comment on coversheet: Information in Clauses affected is missing. 

Session chair note: WI would have to be “LTE_CA_R14_xDL2UL-Core”.
Discussion: 

Decision: 

The document was revised in R4-1713961.

R4-1713961
Correction for CA_3A-3A-8A 3DL with CA_3A-8A 2UL





36.714-00-02
  CR-0001  rev  Cat: F (Rel-14) v14.0.0





Source: CHTTL, LG Electronics

Discussion: 

Decision: 

The document was agreed.


R4-1713036
Usage of SDL bands for dedicated MBMS





36.101
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was withdrawn.

6.11.2
RRM [WI code or TEI13/TEI14]

LAA: OCNG
R4-1712194
Correction of OCNG for LAA Test cases A.8.26.x, A.9.1.x, A.9.2.x





36.133
  CR-5311  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

a) Change the OCNG patterns to FDD, which are suitable for use with LBT

b) For test cases that use LBT, modify the note on OCNG

c) In Test cases A.9.1.60/61, remove the PDSCH Reference channel R.0 FS3.

d) Remove [ ]

Discussion: 

Decision:

Agreed


R4-1712195
Correction of OCNG for LAA Test cases A.8.26.x, A.9.1.x, A.9.2.x.





36.133
  CR-5312  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

a) Change the OCNG patterns to FDD, which are suitable for use with LBT

b) For test cases that use LBT, modify the note on OCNG

c) In Test cases A.9.1.60/61, remove the PDSCH Reference channel R.0 FS3.

d) Remove [ ]

Discussion: 

Decision:

Agreed


R4-1712196
Correction of OCNG for LAA Test cases A.8.26.x, A.9.1.x, A.9.2.x





36.133
  CR-5313  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

a) Change the OCNG patterns to FDD, which are suitable for use with LBT

b) For test cases that use LBT, modify the note on OCNG

c) In Test cases A.9.1.60/61, remove the PDSCH Reference channel R.0 FS3.

d) Remove [ ]

Discussion: 

Decision:

Agreed


LAA: Test parameter for channel occupancy
R4-1712210
Correction to Test Parameters for FS3 Channel Occupancy tests





36.133
  CR-5326  rev  Cat: F (Rel-13) v13.9.0





Source: ANRITSU LTD

Abstract: 

Update system frame number condition formulae to give intended power pattern.
The phrases are modified:
· "system frame number mod 120 = 20" -> "system frame number mod 12 = 2"
· “system frame number mod 120 is not equal to 20” -> system frame number mod 12 is not equal to 2”

Discussion: 

Decision:

Agreed


R4-1712211
Correction to Test Parameters for FS3 Channel Occupancy tests





36.133
  CR-5327  rev  Cat: A (Rel-14) v14.5.0





Source: ANRITSU LTD

Abstract: 

Update system frame number condition formulae to give intended power pattern.
The phrases are modified:
· "system frame number mod 120 = 20" -> "system frame number mod 12 = 2"
· “system frame number mod 120 is not equal to 20” -> system frame number mod 12 is not equal to 2”
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712212
Correction to Test Parameters for FS3 Channel Occupancy tests





36.133
  CR-5328  rev  Cat: A (Rel-15) v15.0.0





Source: ANRITSU LTD

Abstract: 

Update system frame number condition formulae to give intended power pattern.
The phrases are modified:
· "system frame number mod 120 = 20" -> "system frame number mod 12 = 2"
· “system frame number mod 120 is not equal to 20” -> system frame number mod 12 is not equal to 2”
(Cat A)
Discussion: 

Decision:

Agreed


RRM 4DL CA
R4-1712676
RRM 4DL: Correction of cell powers for TC A.9.2.46 (Rel-13)





36.133
  CR-5359  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz, Anritsu
Abstract: 
Cell powers for RRM 4DL CA TC A.9.2.46 are not correct. Cell 1 powers should be lower and Cell 2, 3 and 4 powers should be higher. The powers should be the same as 3DL CA TC A.9.2.39. Probably the power values have been basically swapped.

Cell powers settings in Table A.9.2.46.2-1 corrected.

Discussion: 

Decision:

Agreed


R4-1712677
RRM 4DL: Correction of cell powers for TC A.9.2.46 (Rel-14)





36.133
  CR-5360  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Cell powers for RRM 4DL CA TC A.9.2.46 are not correct. Cell 1 powers should be lower and Cell 2, 3 and 4 powers should be higher. The powers should be the same as 3DL CA TC A.9.2.39. Probably the power values have been basically swapped.

Cell powers settings in Table A.9.2.46.2-1 corrected.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712678
RRM 4DL: Correction of cell powers for TC A.9.2.46 (Rel-15)





36.133
  CR-5361  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Cell powers for RRM 4DL CA TC A.9.2.46 are not correct. Cell 1 powers should be lower and Cell 2, 3 and 4 powers should be higher. The powers should be the same as 3DL CA TC A.9.2.39. Probably the power values have been basically swapped.

Cell powers settings in Table A.9.2.46.2-1 corrected.
(Cat A)
Discussion: 

Decision:

Agreed


LBS in-door positioning
R4-1712679
LBS InDoPos: Removal of remaining square brackets from BT-LE requirements and test cases (Rel-14)





37.171
  CR-0018  rev  Cat: F (Rel-14) v14.3.0





Source: Rohde & Schwarz

Abstract: 
There are still remaining square brackets in BT-LE requirements and test cases, which are blocking RAN5 to complete those test cases and close the work item. Since there are no pending technical discussions related to the respective values, the square brackets can be removed.

Remaining square brackets removed from BT-LE requirements and test cases.
Discussion: 

Decision:

Agreed


LAA/WiFi hareware sharing
R4-1712858
On RRM requirement for LAA/WiFi Hardware Sharing






  CR-  rev  Cat:  (Rel-13) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we highlight the key limitations in IDC handling when the IDC problem is caused by the hardware sharing, and present our view on its impact on the RRM/CSI measurement requirement.
In this paper, we analyzed the implication of the IDC problem caused by the hardware sharing between LAA and WiFi, and its impact to the UE/eNB operation in the phase 2 and 3 of the IDC situation. Based on the analysis, we proposed that the existing RRM requirement and CSI measurement cannot apply in the phase 2 and 3 of the IDC situation when the IDC problem is caused by the hardware sharing. A list of observations and proposals made in this paper is summarized as follows:

Observation 1. In case of LAA/WiFi hardware sharing problem, UE enters the phase 2 of IDC procedure only when it experiences the hardware sharing problem it cannot resolve by itself.

Observation 2. Due to the shared hardware, UE may not be able to receive any signal from the affected LAA Scell when WiFi is either transmiting or receiving. Therefore, under unknown WiFi traffic pattern, there is no way for UE to guarantee IDC-free LAA operation/measurement or meet the existing RRM/CSI requirement in phase 2.
Proposal 1. Existing RRM requirement or CSI requirement does not apply in the phase 2 of IDC procedure when the IDC problem is caused by the hardware sharing.

Observation 3. In case of LAA/WiFi hardware sharing problem, UE does not have any TDM-based assistance information that could be used to resolve the IDC problem, and therefore the IDC indication sent to the eNB at the beginning of the phase 2 does not include any such TDM-based assistance information.

Observation 4. eNB in the phase 3 of the IDC problem caused by hardware sharing does not have reliable way, such as TDM pattern, to guarantee the coexistence of active WiFi and active LAA Scell without any IDC problem.  

Observation 5. eNB in the phase 3 of the IDC problem caused by hardware sharing may stop DL scheduling on the affected LAA Scell or deactivate the affected LAA SCell to prevent the PDSCH data traffic from being affected by IDC problem. However, such solution still does not secure any means for UE to perform the IDC-free measurement (either in connected mode or deactivated state) when WiFi is occupying the shared hardware.
Proposal 2. Existing RRM requirement or CSI requirement does not apply in the phase 3 of IDC procedure when the IDC problem is caused by the hardware sharing.
Based on the proposals in this paper, the companion paper [4] is submitted with the draft LS response to RAN2.
Discussion: 

Ericsson: we are OK to relax requirements in phase 2. We can add some note to clarify to allow UE to send the indication to allow extension. In phase 3, the IDC solution works and UE has to meet the requirements.

Qulacomm: Agree with phase2. In Phase 3, we do not see such way to ensure IDC free measurement when considering the hardward. Then the requirements can not be met. Phase3 there may not exist such problem.

Ericsson: Whether there is phase 2, phase 3 is RAN2 procedure.

Qualcomm: it is not complete RAN2 solution. The phase 3 information may not be applicable. 

Ericsson: In phase 2, the maximum we can ask RAN2 what is the solution in Phase 3. We cannot say phase 3 does not exit. 

Qualcomm: we can just inform RAN2 the phase 2 part. For phase 3 we can discuss further.

Ericsson: disagree. That is a package. You can discuss in RAN2.

Qualcomm: Phase 3 cannot be applied to hardware sharing. There is no phase 3 solution. 

Ericsson: Phase 3 can solve the problem if you want to clarify please send LS to RAN2 to clarify.
Decision:

Noted


R4-1713644
Impact of LAA/WiFi hardware sharing on measurement requirements






  CR-  rev  Cat:  (Rel-13) v





Source: Ericsson

Abstract: 

The paper discusses the impact on the measurement requirements when LAA/WiFi hardware are shared. The paper is related to the incoming RAN2 LS in R2-1706203 LS on Measurement requirements for LAA/WiFi hardware sharing problem
In this paper we have analysed the impact of sharing hardware between LAA and WiFi on LAA measurement and CSI requirements.  The following are the main proposals:

· Proposal #1: In phase 2 the UE is required to meet the existing LAA measurement requirements in TS 36.133. Therefore the existing LAA measurement requirements shall be unaffected during phase 2 due to LAA/WiFi hardware sharing.

· Proposal #2: In phase 3 the existing LAA measurement requirements in TS 36.133 shall be met by the UE also under LAA/WiFi hardware sharing because in phase 3 the UE has been provided with an IDC solution in response to a UE request in phase 2. 

· Proposal #3: The existing LAA CSI requirements in TS 36.101 are unaffected during phases 2 and 3 due to LAA/WiFi hardware sharing because CSI requirements are derived without enabling any in-device operation.

An LS response to RAN2 is provided in [5].
Discussion: 

Decision:

Noted


LS
R4-1712859
LS on Measurement requirement for LAA/WiFi hardware sharing problem






  CR-  rev  Cat:  (Rel-13) v





Source: Qualcomm Incorporated

Abstract: 

LS response regarding RAN2 LS R2-1706203

Discussion: 

Decision:

Revised to R4-1714276 (from R4-1712859) 


R4-1714276
LS on Measurement requirement for LAA/WiFi hardware sharing problem






  CR-  rev  Cat:  (Rel-13) v





Source: Qualcomm Incorporated

Abstract: 

LS response regarding RAN2 LS R2-1706203

Discussion: 

Decision:

Approved


R4-1713645
LS Response on Measurement Requirements for LAA/WiFi Hardware Sharing Problem






  CR-  rev  Cat:  (Rel-13) v





Source: Ericsson

Abstract: 

This is LS response to RAN2 LS in R2-1706203 LS on Measurement requirements for LAA/WiFi hardware sharing problem

Discussion: 

Decision:

Noted


6.11.3
Demodulation and CSI [WI code or TEI13/TEI14]

FD-MIMO
R4-1712261
Correction CR for Rel13 FD-MIMO performance requirements (R13 CAT F)





36.101
  CR-4758  rev  Cat: F (Rel-13) v13.9.0





Source: Samsung, MTK

Abstract: 
1. Revising performance requirements appliable for both 8Tx and 4Tx when alternativeCodebookEnabledCLASSB_K1=TRUE configured.

2. Revised CSI-RS reference signal configuration (6) in 9.4.1.4.4 (TDD Calss B K=1 test case) as 0.

3. Revised CodeBookSubsetRestriction for 8Tx is 0x0000 0000 0000 0010 0000 0000 0001 as 0x0000 0000 0000 0020 0000 0000 0001.

Discussion: 

Decision:

Revised to R4-1714278 (from R4-1712261) 


R4-1714278
Correction CR for Rel13 FD-MIMO performance requirements (R13 CAT F)





36.101
  CR-4758  rev  Cat: F (Rel-13) v13.9.0





Source: Samsung, MTK

Abstract: 
1. Revising performance requirements appliable for both 8Tx and 4Tx when alternativeCodebookEnabledCLASSB_K1=TRUE configured.

2. Revised CSI-RS reference signal configuration (6) in 9.4.1.4.4 (TDD Calss B K=1 test case) as 0.

3. Revised CodeBookSubsetRestriction for 8Tx is 0x0000 0000 0000 0010 0000 0000 0001 as 0x0000 0000 0000 0020 0000 0000 0001.

Discussion: 

Decision:

Agreed


R4-1712262
Correction CR for Rel13 FD-MIMO performance requirements (R14 CAT A)





36.101
  CR-4759  rev  Cat: A (Rel-14) v14.5.0





Source: Samsung, MTK

Abstract: 
1. Revising performance requirements appliable for both 8Tx and 4Tx when alternativeCodebookEnabledCLASSB_K1=TRUE configured.

2. Revised CSI-RS reference signal configuration (6) in 9.4.1.4.4 (TDD Calss B K=1 test case) as 0.

3. Revised CodeBookSubsetRestriction for 8Tx is 0x0000 0000 0000 0010 0000 0000 0001 as 0x0000 0000 0000 0020 0000 0000 0001.
(Cat A)
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714551. R4-1714551 was agreed.
R4-1712263
Correction CR for Rel13 FD-MIMO performance requirements (R14 CAT A)





36.101
  CR-4760  rev  Cat: A (Rel-15) v15.0.0





Source: Samsung, MTK

Abstract: 
1. Revising performance requirements appliable for both 8Tx and 4Tx when alternativeCodebookEnabledCLASSB_K1=TRUE configured.

2. Revised CSI-RS reference signal configuration (6) in 9.4.1.4.4 (TDD Calss B K=1 test case) as 0.

3. Revised CodeBookSubsetRestriction for 8Tx is 0x0000 0000 0000 0010 0000 0000 0001 as 0x0000 0000 0000 0020 0000 0000 0001.
(Cat A)
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong title. So it was revised to R4-1714552. R4-1714552 was agreed.

4Rx
R4-1712707
CSI 4RX: Correction to RI tests and used reference channels and MCS schemes (Rel-13)





36.101
  CR-4791  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
In TCs 9.9.4.1/2 added reference to RC.21 FDD/TDD (in Table 9.9.4.1.1/2-1) for use in Test 2 (4x4 antenna configuration). This RMC has the appropriate configuration required in the test and is used also in TCs 9.9.1.3 with similar configuration. 

For RC.9 FDD/TDD used in TCs 9.9.4.2.1&2 added support for 4 CSI-RS  (in Table A.4-1). This reuires a new MCS.29, which has been also defined and added (in Table A.4-13)

Discussion: 

Qualcomm:
Decision:

Revised to R4-1714277 (from R4-1712707) 


R4-1714277
CSI 4RX: Correction to RI tests and used reference channels and MCS schemes (Rel-13)





36.101
  CR-4791  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
In TCs 9.9.4.1/2 added reference to RC.21 FDD/TDD (in Table 9.9.4.1.1/2-1) for use in Test 2 (4x4 antenna configuration). This RMC has the appropriate configuration required in the test and is used also in TCs 9.9.1.3 with similar configuration. 

For RC.9 FDD/TDD used in TCs 9.9.4.2.1&2 added support for 4 CSI-RS  (in Table A.4-1). This reuires a new MCS.29, which has been also defined and added (in Table A.4-13)

Discussion: 

Decision:

Agreed


R4-1712708
CSI 4RX: Correction to RI tests and used reference channels and MCS schemes (Rel-14)





36.101
  CR-4792  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
In TCs 9.9.4.1/2 added reference to RC.21 FDD/TDD (in Table 9.9.4.1.1/2-1) for use in Test 2 (4x4 antenna configuration). This RMC has the appropriate configuration required in the test and is used also in TCs 9.9.1.3 with similar configuration. 

For RC.9 FDD/TDD used in TCs 9.9.4.2.1&2 added support for 4 CSI-RS  (in Table A.4-1). This reuires a new MCS.29, which has been also defined and added (in Table A.4-13)
(Cat A)
Discussion: 

Decision:

Agreed


R4-1712709
CSI 4RX: Correction to RI tests and used reference channels and MCS schemes (Rel-15)





36.101
  CR-4793  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
In TCs 9.9.4.1/2 added reference to RC.21 FDD/TDD (in Table 9.9.4.1.1/2-1) for use in Test 2 (4x4 antenna configuration). This RMC has the appropriate configuration required in the test and is used also in TCs 9.9.1.3 with similar configuration. 

For RC.9 FDD/TDD used in TCs 9.9.4.2.1&2 added support for 4 CSI-RS  (in Table A.4-1). This reuires a new MCS.29, which has been also defined and added (in Table A.4-13)
(Cat A)
Discussion: 

Decision:

Agreed


FeMBMS
R4-1712865
Corrections to FeMBMS demodulation test FRC rel.14





36.101
  CR-4798  rev  Cat: F (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

* Changed FRC number for FeMBMS demodulation test from R.82.FDD and R.84 FDD to R.82-1 FDD and R.84-1 FDD

* Corrected typo in subclause number

* Added FeMBMS FRCs in the FRC summary table in the Annex.

Discussion: 

Decision:

Agreed


R4-1712866
Corrections to FeMBMS demodulation test FRC rel.15





36.101
  CR-4799  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

* Changed FRC number for FeMBMS demodulation test from R.82.FDD and R.84 FDD to R.82-1 FDD and R.84-1 FDD

* Corrected typo in subclause number

* Added FeMBMS FRCs in the FRC summary table in the Annex.

Discussion: 

Decision:

Agreed


CA CQI tests
R4-1713197
CR for updating TDD CQI CA tests in Rel-14





36.101
  CR-4716  rev 2 Cat: F (Rel-14) v14.5.0





Source: Ericsson

(Replaces R4-1711712)
Abstract: 

The 4 and 5 DL CA bandwidth combination is missing for TDD CQI tests.
Add new tests with 4 and 5 DL CA bandwidth combination
Discussion: 

Decision:

Agreed


R4-1713198
CR for updating TDD CQI CA tests in Rel-15





36.101
  CR-4717  rev 1 Cat: A (Rel-15) v15.0.0





Source: Ericsson

(Replaces R4-1710915)
Abstract: 

The 4 and 5 DL CA bandwidth combination is missing for TDD CQI tests.
Add new tests with 4 and 5 DL CA bandwidth combination

(Cat A)
Discussion: 

Decision:

Agreed


TM9 UE new behaviour 
R4-1713448
Updated summary of simulation results for TM9 test with new UE behavior of PDSCH






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Update the summary of the simulation results from companies by adding the margin for the perf requirements

Discussion: 

Decision:

Noted


R4-1713449
CR: addition of requirements for TM9 tests 8.3.1.1 and 8.3.2.1A with new UE behavior on PDSCH (Rel-13)





36.101
  CR-4674  rev 2 Cat: F (Rel-13) v13.9.0





Source: Huawei, HiSilicon

(Replaces R4-1711709)
Abstract: 

Add the performance requirements for TM9 test with new UE behavioud as per the averaged simulation results from companies.

Discussion: 

Decision:

Agreed


R4-1713450
CR: addition of requirements for TM9 tests 8.3.1.1 and 8.3.2.1A with new UE behavior on PDSCH (Rel-14)





36.101
  CR-4675  rev 1 Cat: A (Rel-14) v14.5.0





Source: Huawei, HiSilicon

(Replaces R4-1710509)
Abstract: 

Mirror CR for Release 14

Discussion: 

Decision:

Agreed


R4-1713451
CR: addition of requirements for TM9 tests 8.3.1.1 and 8.3.2.1A with new UE behavior on PDSCH (Rel-15)





36.101
  CR-4676  rev 1 Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

(Replaces R4-1710510)
Abstract: 

Mirror CR for Release 15

Discussion: 

Decision:

Agreed


MCS table for 256QAM and FD-MIMO
R4-1713452
Discussion on modulation enhancements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Share our view about the modulation enhancements.
In this contribution, we analyses the TBS selection flexibility defined in RAN1 specification and implemented in eNB product, also analyzed the proposal given in contribution [1, 2, 3], our observation and proposals are:
Observation 1: From flexible TBS selection and scheduling, eNB can reasonably schedule the PRB and MCS assigned to UE.
Observation 2: Adjustment of only modulation order cannot solve all the corner cases raised in contribution [3].
Proposal: No need to send LS to RAN1 and keep the current 64QAM and 256QAM table in RAN1 specification unchanged.
Discussion: 

Intel: Share the similar view.
Decision:

Noted


R4-1713687
Simulation results for 256QAM MCS table performance






  CR-  rev  Cat:  (Rel-13) v





Source: Intel Corporation

Abstract: 

In this contribution we provided our link level simulation results with PDSCH throughput comparison in case of 64QAM or 256QAM MCS table is used and did not identify any performance issues.

Proposal #1:
Confirm no issues with 256QAM MCS table performance
Discussion: 

Decision:

Noted


Beamforming model
R4-1713498
Addition of beamforming model to chapter 9 4Rx TM9 requirements





36.101
  CR-4830  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
In sections 9.9.2.2.1 and 9.9.2.2.2 the transmission mode is defined as TM9, however no beamforming model has been defined for the serving cell.

Added beamforming model according to Annex B.4.3 to tables 9.9.2.2.1-1 and table 9.9.2.2.2-1 (similar as for corresponding 2Rx TC).

Discussion: 

Decision:

Agreed


R4-1713499
Addition of beamforming model to chapter 9 4Rx TM9 requirements





36.101
  CR-4831  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
In sections 9.9.2.2.1 and 9.9.2.2.2 the transmission mode is defined as TM9, however no beamforming model has been defined for the serving cell.

Added beamforming model according to Annex B.4.3 to tables 9.9.2.2.1-1 and table 9.9.2.2.2-1 (similar as for corresponding 2Rx TC).
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713500
Addition of beamforming model to chapter 9 4Rx TM9 requirements





36.101
  CR-4832  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
In sections 9.9.2.2.1 and 9.9.2.2.2 the transmission mode is defined as TM9, however no beamforming model has been defined for the serving cell.

Added beamforming model according to Annex B.4.3 to tables 9.9.2.2.1-1 and table 9.9.2.2.2-1 (similar as for corresponding 2Rx TC).
(Cat A)
Discussion: 

Decision:

Agreed


Correction of payload
R4-1713501
Correction of payload for R.75 TDD





36.101
  CR-4833  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
The payload for special subframes 1 and 6 in R.75 TDD is incorrect. In order to get the same MCS index 14 for special subframes payload = 15264 would be necessary instead of payload = 16992.

The payload for special subframes 1 and 6 has been corrected to a value of 15264 in Table A.3.4.3.4-1.

Some typos have been corrected.

Discussion: 

Huawei: in RAN4 we do not mandate the MCS number.
Intel: We prefer no change.
Decision:

Noted


R4-1713502
Correction of payload for R.75 TDD





36.101
  CR-4834  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
The payload for special subframes 1 and 6 in R.75 TDD is incorrect. In order to get the same MCS index 14 for special subframes payload = 15264 would be necessary instead of payload = 16992.

The payload for special subframes 1 and 6 has been corrected to a value of 15264 in Table A.3.4.3.4-1.

Some typos have been corrected.
(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713503
Correction of payload for R.75 TDD





36.101
  CR-4835  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
The payload for special subframes 1 and 6 in R.75 TDD is incorrect. In order to get the same MCS index 14 for special subframes payload = 15264 would be necessary instead of payload = 16992.

The payload for special subframes 1 and 6 has been corrected to a value of 15264 in Table A.3.4.3.4-1.

Some typos have been corrected.
(Cat A)
Discussion: 

Decision:

Withdrawn


CA
R4-1713614
Addition of new 3DL CCs test cases (Rel-14)





36.101
  CR-4843  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

As per the completed basket WI of LTE Advanced inter-band CA Rel-14 for 3DL/1UL (RP-171082) add the corresponding performance requirements

Discussion: 

Decision:

Revised to R4-1714402 (from R4-1713614) 


R4-1714402
Addition of new X-DL CCs test cases (Rel-14)





36.101
  CR-4843  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

As per the completed basket WI of LTE Advanced inter-band CA Rel-14 for 3DL/1UL (RP-171082) add the corresponding performance requirements

Discussion: 

Decision:

Agreed


R4-1713615
Addition of new X-DL CCs test cases (Rel-15)





36.101
  CR-4844  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Mirror CR for Release 15

Discussion: 

Decision:

Agreed


R4-1713616
Addition of new 4DL CCs test cases (Rel-14)





36.101
  CR-4845  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

As per the completed basket WI of LTE Advanced inter-band CA Rel-14 for 4DL/1UL (RP-170961) add the corresponding performance requirements

Discussion: 

Decision:

Noted


R4-1713617
Addition of new 4DL CCs test cases (Rel-15)





36.101
  CR-4846  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Mirror CR for Release 15

Discussion: 

Decision:

Withdrawn


R4-1713618
Addition of new 5DL CCs test cases (Rel-14)





36.101
  CR-4847  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

As per the completed basket WI of LTE Advanced inter-band CA Rel-14 for 5DL/1UL (RP-170933) add the corresponding performance requirements

Discussion: 

Decision:

Noted


R4-1713619
Addition of new 5DL CCs test cases (Rel-15)





36.101
  CR-4848  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Mirror CR for Release 15

Discussion: 

Decision:

Withdrawn


7
Rel-14 work items (UTRA/E-UTRA)

7.1
LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements [LTE_UTRA_TRP_TRS-Core]
R4-1712215
UE E-UTRA Bands TRP/TRS 90% JBPR Proposal





Source: Apple Computer Trading Co. Ltd

Discussion: 

Decision: 

The document was withdrawn.

7.2
Further enhanced MTC (Rel-14) [LTE_feMTC]

7.2.1
UE RF(36.101) [LTE_feMTC-Core]

R4-1712375
Way forward on B1 Cat.M2 A-MPR requirements






  CR-  rev  Cat:  (Rel-14) v





Source: KDDI Corporation

Abstract: 

This may be late contribution.  Objective of this paper is to summarize simulation results and decide A-MPR values to protect PHS in Japan.

Discussion: 

Ericsson: we need more time to agree with A-MPR table. There are some restrictions on RBs allocation due to RAN1 spec.
Qualcomm: we have similar opinions with Ericsson about the details on RB number and location and the value of A-MPR.
Decision: 

The document was revised in R4-1713970.



R4-1713970
Way forward on B1 Cat.M2 A-MPR requirements






  CR-  rev  Cat:  (Rel-14) v





Source: KDDI Corporation

Abstract: 

This may be late contribution.  Objective of this paper is to summarize simulation results and decide A-MPR values to protect PHS in Japan.

Discussion: 

Decision: 

The document was approved.


R4-1712454
UE category M2 A-MPR to protect PHS services






  CR-  rev  Cat:  () v





Source: Nokia

For 15 MHz system bandwidth at 1925-1940 MHz, no A-MPR is necessary for Cat.M2. 

For 20 MHz system bandwidth at 1920-1940 MHz, up to 15 RB may be transmitted without A-MPR, and up to 4 dB A-MPR is needed for allocations between 16 and 24 RB.

Discussion: 

Decision: 

The document was noted.



R4-1713083
NS-05 for CAT-M2






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This paper provide the preliminary result on NS-05 scenario

Discussion: 

Qualcomm: MPR uses 2dB, total backoff is 5dB in this document. Assumption of 2dB for MPR is not correct. Only 24RBs configuration is assumed. We can not agree with the proposal 2.
Ericsson: we agree with Qualcomm for the proposal only applying 24RB configuration. This issue will be captured in WF. We need to come back this issue. 
Qualcomm: The LO frequency should be the center of 24RBs.

Ericsson: In simulation, we used the assumption Qualcomm mentioned.

Decision: 

The document was noted.

Session chair note: Use the same title on all mirror CRs as used on the original CR.
R4-1712379
CR for introducing B1 Cat.M2 UE A-MPR in Japan into 36.101





36.101
  CR-4766  rev  Cat: F (Rel-14) v14.5.0





Source: KDDI Corporation

Abstract: 

B1 Cat.M2 A-MPR for protecting PHS in Japan will be introduced in this CR.

Discussion: 

Chair note: Conent is agreed.
Decision: 

The document was revised in R4-1714327.



R4-1714327
CR for introducing B1 Cat.M2 UE A-MPR in Japan into 36.101





36.101
  CR-4766  rev 1 Cat: F (Rel-14) v14.5.0





Source: KDDI Corporation

Abstract: 

B1 Cat.M2 A-MPR for protecting PHS in Japan will be introduced in this CR.

Discussion: 

Chair note: Conent is agreed.
Decision: 

The document was agreed.



R4-1712380
CR for introducing B1 Cat.M2 UE A-MPR in Japan into 36.101





36.101
  CR-4767  rev  Cat: A (Rel-15) v15.0.0





Source: KDDI Corporation

Abstract: 

This is mirror CR of CR num#4766.

Discussion: 

Decision: 

The document was agreed.



7.2.2
RRM for BL/CE UE (36.133) [LTE_feMTC-Core/Perf]

7.2.2.1
Core requirement maintenance [LTE_feMTC-Core]

Gap sharing
R4-1712803
CR for clarification on eMTC RRM reqirements with gap sharing (R14)





36.133
  CR-5363  rev  Cat: D (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

Specify measGapSharingScheme as network signaling parameter name for gap sharing. 

Clarify how cell identification and measurement delay is affected when measGapSharingScheme is ‘00’.

Discussion: 

Nokia: "When Nfreq=0, Kintra_M1_NC=1", Does this apply only when measGapSharingScheme is set to 00, or for all cases? "

Qualcomm: Nokia understanding is correct.
Nokia: When intra-frequency measurement is not configured", intra-frequency measurement is alwasys performed, so we suggest to remove this sentence.

Qualcomm: We do not agree with Nokia comments on “intra-frequncy measurement is not configured”.
Decision:

Noted


R4-1713856
CR for clarification on eMTC RRM reqirements with gap sharing (R14)





36.133
  CR-5363  rev  Cat: D (Rel-14) v14.5.0





Source: Qualcomm Incorporated

Abstract: 

Specify measGapSharingScheme as network signaling parameter name for gap sharing. 

Clarify how cell identification and measurement delay is affected when measGapSharingScheme is ‘00’.

Discussion: 

Decision:

Withdrawn


R4-1712804
CR for clarification on eMTC RRM reqirements with gap sharing (R15)





36.133
  CR-5364  rev  Cat: A (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

Clarify how cell identification and measurement delay is affected when measGapSharingScheme is ‘00’.
(Cat A)
Discussion: 

Decision:

Withdrawn


HD-FDD requirements
R4-1713358
CR on HD-FDD requirement for FeMTC





36.133
  CR-5431  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

For enhanced coverage HD-FDD mode, at least two downlink subframes per radio frame are needed. At least two downlink subframes per radio frame are needed.
Discussion: 

Ericsson: We don’t need 2 SFs for normal coverage, and we don’t need this for inter-freq since gaps are always used.

Huawei: the revision is only for enhanced coverage. For the gap, in the legacy we still need to ensure the two SF with CRS there. We still need the condition to guarantee there is no CRS within every 5ms.
Qualcomm: We do not need such clarification for HD-FDD. The requiremet is within the gap.

Huawei: the correction would be to delete the sentence.

Nokia: do we need to delete the sentence for intra-frequency measurement?

Huawei: we may need.

Ericsson: such issue may be from Cat0. We need condition for the serving cell for RLM. For the targeting cell, we do not need.

Huawei: for enhanced coverage, we need two subframes to guarantee the performance. 1 subframe is not sufficient.
Decision:

Revised to R4-1714279 (from R4-1713358) 


R4-1714279
CR on HD-FDD requirement for FeMTC





36.133
  CR-5431  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

For enhanced coverage HD-FDD mode, at least two downlink subframes per radio frame are needed. At least two downlink subframes per radio frame are needed.
Discussion: 

Decision:

Agreed


R4-1713382
CR on HD-FDD requirement for FeMTC R15





36.133
  CR-5455  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

For enhanced coverage HD-FDD mode, at least two downlink subframes per radio frame are needed. At least two downlink subframes per radio frame are needed.
(Cat A)
Discussion: 

Decision:

Agreed


Clarificaiton on measurement reporting delay
R4-1713165
Clarification on measurement reporting delay for FeMTC





36.133
  CR-5377  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

A clarification on measurement reporting delay in enhanced coverage was introduced for Rel-13 MTC in R4-1702149. However, this change is missing in Relase 14 and Release 15 specification although a category A CR (R4-1701543) was submitted and approved during the RAN4#82 meeting.
· Change#1: Introduced the clarification sentence to intra-frequency measurement  reporting requirements

· Change#2: Introduced the clarification sentence to E-CID measurement reporting requirements

· Change#3: Introduced the clarification sentence to inter-frequency measurement reporting requirements. 

Discussion: 

Decision:

Agreed


R4-1713166
Clarification on measurement reporting delay for FeMTC





36.133
  CR-5378  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

A clarification on measurement reporting delay in enhanced coverage was introduced for Rel-13 MTC in R4-1702149. However, this change is missing in Relase 14 and Release 15 specification although a category A CR (R4-1701543) was submitted and approved during the RAN4#82 meeting.
(Cat A)
Discussion: 

Decision:

Agreed


Inter-frequency measurement requirement
R4-1713799
CR on inter frequency measurement requirement





36.133
  CR-5511  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

Wrong section number for the accuracy requirement. Wrong equation for measurement requirements.
1.Correction on section number for the accuracy requirement.

2. Remove bracket

3. Correction on equation and symbol

Discussion: 

Ericsson: What is the difference in their chagne in the equation? QC has CR to make similar change, better to merge. Why is scaling not included for Gap#1 for FD-FDD? Was this a mistake? In Table 8.13.2.6.1.1-1, there is additional error.

Huawei: for equation, we change M2 to M1. We see the Qualcomm to have similar change and we can harmonize CRs between two companies.

Qualcomm: it is better to merge CR. Huawei can do the merge.
Nokia: The notation for sharing factor is incorrect, we still need K_inter_M1_NC and K_inter_M1_EC.

Huawei: OK.
Decision:

Revised to R4-1713857 (from R4-1713799) 


R4-1713857
CR on inter frequency measurement requirement





36.133
  CR-5511  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

Wrong section number for the accuracy requirement. Wrong equation for measurement requirements.
1.Correction on section number for the accuracy requirement.

2. Remove bracket

3. Correction on equation and symbol

Discussion: 

Decision:

Agreed


R4-1713802
CR on inter frequency measurement requirement R15





36.133
  CR-5514  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Wrong section number for the accuracy requirement. Wrong equation for measurement requirements.
1.Correction on section number for the accuracy requirement.

2. Remove bracket

3. Correction on equation and symbol

(Cat A)
Discussion: 

Decision:

Agreed


Rx-Tx requirement
R4-1713801
CR on UE Rx-Tx measurement requirement





36.133
  CR-5513  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

Wrong section number for the accuracy requirement. Correction on section number for the accuracy requirement.
Discussion: 

Decision:

Agreed


R4-1713804
CR on UE Rx-Tx measurement requirement R15





36.133
  CR-5516  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Wrong section number for the accuracy requirement. Correction on section number for the accuracy requirement.
(Cat A)
Discussion: 

Decision:

Agreed


7.2.2.2
Measurement accuracy and test cases [LTE_feMTC-Perf]

RLM
R4-1712777
Simulation result of enhanced RLM for CEModeB






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

RAN4#84bis agreed with several CRs on enhanced RLM test case for CE Mode A by reusing the existing RLM CE Mode A test cases from Release 13. Since the enhanced RLM uses the event reporting, it is possible to introduce the test case for CE Mode B UE. However, there is no RLM test cases for CE Mode B in release 13 which makes it not possible to reuse release 13 test cases. We therefore provide the MPDCCH simulation results assuming CE Mode B for the enhanced RLM test cases. 

It is noteworthy that RAN4 has studied the possibility to introduce RLM test case for CE Mode B in release 13, and MPDDCH simulations studies were conducted based on agreed simulations as shown in Table 1. The reason no RLM test case was introduced in release 13 RLM for CEModeB was that there is no support for reporting such as CQI reporting. Release 14 enhanced RLM is based on new event reporting, and since it based on the MPDDCH it is possible to reuse the release 13 CEModeB MPDCCH simulation work.
Discussion: 

Qualcomm: why do we not define the RLM requirements of enhanced coverage in Rel-13.

Ericsson: we do not support ACK/NACK/CQI reporting for CE ModeB for Rel-13. There is no way to verify RLM in CE Mode B in Rel-13.
Decision:

Noted


RLM tests in CE Mode B
R4-1713171
E-UTRAN FD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5383  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in FD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.

Ericsson: we can update the Test case as well. If other companies had results, we can be open to discussion. But here we try to provide the number in [].
Qualcomm: in principle, we would like to come back in the next meeting. We would like to do analysis further.

Ericsson: CE Mode B test was driven by Nokia and we have agreed on the simulation assumption and the simulation results were provided.

Qualcomm: RLM measurement accuracy is not evaluated properly. Maybe we can agree on the simulation assumption in this meeting.

Ericsson: the simulation assumption is the same as Rel-13. If we can agree on that, we can agree on the number with [].

Huawei: In Rel-13, we do not have requirements for RLM due to the low SNR. We need further to check whether UE can do proper for Qin or Qout.

Ericsson: this is early Qin and early Qout. UE can have better performance for SNR evaluation in that cases.
Decision:

Revised to R4-1714261 (from R4-1713171) 


R4-1714261
E-UTRAN FD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5383  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in FD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Decision:

Agreed


R4-1713174
E-UTRAN FD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5386  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in FD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting

Discussion: 

Decision:

Agreed


R4-1713172
E-UTRAN HD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5384  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in HD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.

Ericsson: do we have RMC for 5MHz?
Decision:

Revised to R4-1714262 (from R4-1713172) 


R4-1714262
E-UTRAN HD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5384  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in HD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Decision:

Agreed


R4-1713175
E-UTRAN HD-FDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5387  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in HD-FDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting

Discussion: 

Decision:

Agreed


R4-1713173
E-UTRAN TDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5385  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in TDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Decision:

Revised to R4-1714263 (from R4-1713173) 


R4-1714263
E-UTRAN TDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5385  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in TDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting
Discussion: 

Decision:

Agreed


R4-1713176
E-UTRAN TDD Enhanced RLM Tests for Cat-M1 UE in CEModeB





36.133
  CR-5388  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Enhanced RLM requirements were introduced for cat-M1/M2 UEs in release 14, which introduces two new types of event reporting. The first event is called early Qin (Event E2) which detects and reports the event to the network. The second event is called early Qout (Event E1) which detects and report the event to the network. 
In this CR, we introduce the test case to verify the early out-of-sync and early in-sync event reporting for cat-M1 UEs in TDD CEModeB scenario. 
Change #1: Test case to verify the early out-of-sync event reporting

Change #2: Test case to verify the early in-sync event reporting.
Discussion: 

Decision:

Agreed


Handover test
R4-1713091
Updating HO test cases without SFN acquisition for feMTC





36.133
  CR-5371  rev  Cat: F (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to update HO test cases without SFN acquisition for feMTC.
It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.
Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.
Discussion: 

Nokia: We made a mistake when submitting this CR. It should be a revision of CR 5227, which was agreed in R4-1710640. If technical content of this CR can be agreed, we would need a new Tdoc number, and this one should be withdrawn. Same for Cat-A CR.
Ericsson: Do both sameSFN indication and MIB repetition stats (mib-RepetitionStatus ) have to singaled to do this HO without SFN acqusition? Or can it be done only if Same SFN indication is recieved. These should be independent of each other.

Nokia: we should only skip in some case.

Qualcomm: we signal both parameters. In the new requirements, there is no consideration on those parameters.

Ericsson: Nokia has other CR to introduce the MIB repetition. 

Nokia: the other CR for PBCH is simply for test case. But in real world UE needs to blindly detect whether the repetition is configured.
Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.

Nokia: we can update to capture the comments.
Decision:

Withdrawn


R4-1713858
Updating HO test cases without SFN acquisition for feMTC





36.133
  CR-5371  rev  Cat: F (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell
Abstract: 

CR to update HO test cases without SFN acquisition for feMTC.
It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.
Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus. 

Discussion: 

Decision:

Withdrawn


R4-1713092
Updating HO test cases without SFN acquisition for feMTC R15





36.133
  CR-5372  rev  Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to update HO test cases without SFN acquisition for feMTC.
It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.
Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.

(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713859
Updating HO test cases without SFN acquisition for feMTC R15





36.133
  CR-5372  rev  Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell
Abstract: 

CR to update HO test cases without SFN acquisition for feMTC.
It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.
Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.

(Cat A) 

Discussion: 

Decision:

Withdrawn


Inter-frequency cell re-selection test in CE Mode B
R4-1713167
Inter-freuency cell re-selection test for cat-M1 in CEModeB





36.133
  CR-5379  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

In this CR the inter-frequency cell re-selection test for FD-FDD/HD-FDD/TDD for cat-M1 UEs under enhanced coverage is introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency cell re-selection test cases for FD-FDD/HD-FDD and TDD for cat-M1 UEs under enhanced coverage are introduced. 

Change #1:  Inter-frequency cell re-selection test for FD-FDD cat-M1 UE in enhanced coverage

Change #2:  Inter-frequency cell re-selection test for HD-FDD cat-M1 UE in enhanced coverage

Change #3:  Inter-frequency cell re-selection test for TDD cat-M1 UE in enhanced coverage
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Qualcomm: The re-selection is hard to verify. UE would be doing the inter-frequency measurement always. The Es/Iot is the wrong. The difference is only 5dB.
Decision:

Revised to R4-1713860 (from R4-1713167) 


R4-1713860
Inter-freuency cell re-selection test for cat-M1 in CEModeB





36.133
  CR-5379  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

In this CR the inter-frequency cell re-selection test for FD-FDD/HD-FDD/TDD for cat-M1 UEs under enhanced coverage is introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency cell re-selection test cases for FD-FDD/HD-FDD and TDD for cat-M1 UEs under enhanced coverage are introduced. 

Change #1:  Inter-frequency cell re-selection test for FD-FDD cat-M1 UE in enhanced coverage

Change #2:  Inter-frequency cell re-selection test for HD-FDD cat-M1 UE in enhanced coverage

Change #3:  Inter-frequency cell re-selection test for TDD cat-M1 UE in enhanced coverage
Discussion: 

Decision:

Revised to R4-1714404 (from R4-1713860) 


R4-1714404
Inter-freuency cell re-selection test for cat-M1 in CEModeB





36.133
  CR-5379  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

In this CR the inter-frequency cell re-selection test for FD-FDD/HD-FDD/TDD for cat-M1 UEs under enhanced coverage is introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency cell re-selection test cases for FD-FDD/HD-FDD and TDD for cat-M1 UEs under enhanced coverage are introduced. 

Change #1:  Inter-frequency cell re-selection test for FD-FDD cat-M1 UE in enhanced coverage

Change #2:  Inter-frequency cell re-selection test for HD-FDD cat-M1 UE in enhanced coverage

Change #3:  Inter-frequency cell re-selection test for TDD cat-M1 UE in enhanced coverage
Discussion: 

Decision:

Agreed


R4-1713168
Inter-freuency cell re-selection test for cat-M1 in CEModeB





36.133
  CR-5380  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

In this CR the inter-frequency cell re-selection test for FD-FDD/HD-FDD/TDD for cat-M1 UEs under enhanced coverage is introduced
In this CR the inter-frequency cell re-selection test for FD-FDD/HD-FDD/TDD for cat-M1 UEs under enhanced coverage is introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency cell re-selection test cases for FD-FDD/HD-FDD and TDD for cat-M1 UEs under enhanced coverage are introduced. 

Change #1:  Inter-frequency cell re-selection test for FD-FDD cat-M1 UE in enhanced coverage

Change #2:  Inter-frequency cell re-selection test for HD-FDD cat-M1 UE in enhanced coverage

Change #3:  Inter-frequency cell re-selection test for TDD cat-M1 UE in enhanced coverage

(Cat A)
Discussion: 

Decision:

Agreed


Inter-frequency RRC re-establishment test
R4-1713169
Inter-freuency RRC re-establishment est for cat-M1 UEs in CEModeB





36.133
  CR-5381  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

In this CR inter-frequency RRC re-establishment test for FD-FDD/HD-FDD/TDD for cat-M1 UEs in CEModeB are introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency RRC re-establishment tests for FD-FDD, HD-FDD and TDD for cat-M1 UEs in CEModeB are introduced. 

Change #1:  FD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #2:  HD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #3:  TDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Decision:

Revised to R4-1713861 (from R4-1713169) 


R4-1713861
Inter-freuency RRC re-establishment est for cat-M1 UEs in CEModeB





36.133
  CR-5381  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson, Anritsu
Abstract: 

In this CR inter-frequency RRC re-establishment test for FD-FDD/HD-FDD/TDD for cat-M1 UEs in CEModeB are introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency RRC re-establishment tests for FD-FDD, HD-FDD and TDD for cat-M1 UEs in CEModeB are introduced. 

Change #1:  FD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #2:  HD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #3:  TDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Discussion: 

Decision:

Agreed


R4-1713170
Inter-freuency RRC re-establishment est for cat-M1 UEs in CEModeB





36.133
  CR-5382  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

In this CR inter-frequency RRC re-establishment test for FD-FDD/HD-FDD/TDD for cat-M1 UEs in CEModeB are introduced.
Inter-frequency support was introduced for cat-M1/M2 in Rel-14, and core requirements for the different procedures were defined. 

In this CR the inter-frequency RRC re-establishment tests for FD-FDD, HD-FDD and TDD for cat-M1 UEs in CEModeB are introduced. 

Change #1:  FD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #2:  HD-FDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Change #3:  TDD Inter-frequency RRC re-establishment test for cat-M1 in CEModeB.

Discussion: 

Decision:

Agreed


Cell identification test in CE Mode B
With discontinuous MPDCCH monitoring

R4-1713330
FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5408  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: We need modify the reporting delay sentence, we have CR to correct this for the core requirement as there is a mismatch between Rel-13 and Rel-14. Update the NOTE in the last paragraph.

Huawei: OK.
Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


Anritsu: Are test case margins compatible with agreed RSRP accuracy?


Huawei: OK.
Qualcomm: Es/Iot should be the same as Es/Noc. For A3, the offset should be lower than -7dB.

Huawei: OK
Decision:

Revised to R4-1713862 (from R4-1713330) 


R4-1713862
FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5408  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713359
FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring R15





36.133
  CR-5432  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713331
HD-FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5409  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: We need modify the reporting delay sentence, we have CR to correct this for the core requirement as there is a mismatch between Rel-13 and Rel-14.
Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Revised to R4-1713863 (from R4-1713331) 


R4-1713863
HD-FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5409  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713360
HD-FDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring R15





36.133
  CR-5433  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713332
TDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5410  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: We need modify the reporting delay sentence, we have CR to correct this for the core requirement as there is a mismatch between Rel-13 and Rel-14.
Anritsu:

> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Revised to R4-1713864 (from R4-1713332) 


R4-1713864
TDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring





36.133
  CR-5410  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713361
TDD cell identification test case for FeMTC in CEModeB with discontinuous MPDCCH monitoring R15





36.133
  CR-5434  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

(Cat A)
Discussion: 

Decision:

Agreed


In DRX
R4-1713333
FDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5411  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: The delay in corresponding intra-freq test is 25600 ms, but it is much shorter here. Why?
Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Revised to R4-1714280 (from R4-1713333) 


R4-1714280
FDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5411  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: The delay in corresponding intra-freq test is 25600 ms, but it is much shorter here. Why?
Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Agreed


R4-1713362
FDD cell identification test case for FeMTC in CEModeB in DRX R15





36.133
  CR-5435  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713334
HD-FDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5412  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: The delay in corresponding intra-freq test is 25600 ms, but it is much shorter here. Why?
Qualcomm: there seems some mistake. The number should not be shorter than DRX case.

Huawei: need have further checking the details. And we need to check the core requirement.
Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


Anritsu: Are test case margins compatible with agreed RSRP accuracy?
Decision:

Revised to R4-1713865 (from R4-1713334) 


R4-1713865
HD-FDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5412  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713363
HD-FDD cell identification test case for FeMTC in CEModeB in DRX R15





36.133
  CR-5436  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713335
TDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5413  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: The delay in corresponding intra-freq test is 25600 ms, but it is much shorter here. Why?
Anritsu:

> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Revised to R4-1713866 (from R4-1713335) 


R4-1713866
TDD cell identification test case for FeMTC in CEModeB in DRX





36.133
  CR-5413  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

Discussion: 

Ericsson: The delay in corresponding intra-freq test is 25600 ms, but it is much shorter here. Why?
Anritsu:

> Are test case margins compatible with agreed RSRP accuracy?
Decision:

Agreed


R4-1713364
TDD cell identification test case for FeMTC in CEModeB in DRX R15





36.133
  CR-5437  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce cell identification test case for FeMTC according to the agreed test case list R4-1709005
Introduce cell identification test case for FeMTC

(Cat A)
Discussion: 

Decision:

Agreed


RSRP accuracy test in CE Mode B
Regular test case
R4-1713336
FDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5414  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Decision:

Revised to R4-1713867 (from R4-1713336) 


R4-1713867
FDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5414  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Qualcomm: more time to check.
Decision:

Agreed


R4-1713365
FDD RSRP accuracy test for FeMTC in CEModeB R15





36.133
  CR-5438  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713337
HD-FDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5415  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Decision:

Revised to R4-1713868 (from R4-1713337) 


R4-1713868
HD-FDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5415  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713366
HD-FDD RSRP accuracy test for FeMTC in CEModeB R15





36.133
  CR-5439  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713338
TDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5416  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Qualcomm: “In this set of test cases all cells are on the same carrier frequency.” should be removed.
Decision:

Revised to R4-1713869 (from R4-1713338) 


R4-1713869
TDD RSRP accuracy test for FeMTC in CEModeB





36.133
  CR-5416  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Decision:

Agreed


R4-1713367
TDD RSRP accuracy test for FeMTC in CEModeB R15





36.133
  CR-5440  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


5MHz test cases
R4-1713339
FDD RSRP acuracy test for FeMTC in 5Mhz





36.133
  CR-5417  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Ericsson: Remove M2, M2 is going to be defined in applicability. Spelling mistake in A.9.1.62A in the title.
Anritsu:

> It is not clear why these test cases are defined for 5MHz eCell BW only.

> It is not clear whether the test case is inter-frequency or intra-frequency as the E-UTRA RF Channel Number is the same for both cells.
Decision:

Noted


R4-1713368
FDD RSRP acuracy test for FeMTC in 5Mhz R15





36.133
  CR-5441  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713340
HD-FDD RSRP acuracy test for FeMTC in 5Mhz





36.133
  CR-5418  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Ericsson: Remove M2, M2 is going to be defined in applicability.
Nokia: Do we need 5Mhz test case also for CEModeB?
Anritsu:

> It is not clear why these test cases are defined for 5MHz eCell BW only.

> It is not clear whether the test case is inter-frequency or intra-frequency as the E-UTRA RF Channel Number is the same for both cells.
Decision:

Noted


R4-1713369
HD-FDD RSRP acuracy test  for FeMTC in 5Mhz R15





36.133
  CR-5442  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713341
TDD RSRP acuracy test for FeMTC in 5Mhz





36.133
  CR-5419  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC

Discussion: 

Ericsson: Remove M2, M2 is going to be defined in applicability.
Nokia: The title is TDD test case, but content is about HD-FDD.
Anritsu:

> It is not clear why these test cases are defined for 5MHz eCell BW only.

> It is not clear whether the test case is inter-frequency or intra-frequency as the E-UTRA RF Channel Number is the same for both cells.
Decision:

Noted


R4-1713370
TDD RSRP acuracy test for FeMTC in 5Mhz R15





36.133
  CR-5443  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 

Introduce RSRP accuracy test case for FeMTC according to the agreed test case list R4-1709005
Introduce RSRP accuracy test case for FeMTC
(Cat A)
Discussion: 

Decision:

Withdrawn


RSTD tests

Gap for RSTD measurement
R4-1712800
Need for measurement gap for RSTD measurement of FeMTC UE






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided our view on the need for measurement gap for intra-frequency RSTD measurement of FeMTC UE. Our observations and conclusions are

Observation 1: Full PRB PRS configuration on large number of NPRS SF to support RSTD measurement of FeMTC UE incurs too much PRS overhead. RAN1 introduced a new PRS design called multiple PRS configuration to support RSTD measurement of FeMTC UE while avoiding too much PRS overhead. 
Observation 2: If network configures narrowband PRS for RSTD measurement of FeMTC UE, UE should rely on measurement gap for intra-frequency RSTD measurement. 

Observation 3: Even with full PRB PRS configuration, RSTD measurement of FeMTC UE is affected if there is no measurement gap. 

· Narrowband hopping for MPDCCH/PDSCH could prevent coherent averaging of PRS within PRS occasion. 

· HD-FDD FeMTC UE may miss many PRS SFs to comply with UL transmission for ongoing DL/UL data transmission. 

Proposal 1: If RAN4 assumes full PRB PRS configuration for FeMTC UE, there should be enough justification for such configuration in terms of RSTD measurement performance and PRS overhead. 

Proposal 2: RAN4 should agree that FeMTC UE needs measurement gap for intra-frequency RSTD measurement.
Discussion: 

Ericsson: There are no requirements on the network how to configure PRS. According to RAN1 LS, Rel-9 PRS configuration is valid also for FeMTC. The UE shall meet the requirements based on the configuration it receives in the assistance data. Om multiple PRS configurations (which is actually an additional overhead in the network): there was no agreement to define requirements for the multiple configurations, so this is not a relevant issue for the test cases either. On gaps: earlier there has been already an agreement to define intra-frequency RSTD requirements at least for case without gaps. There is no need for gaps at least with some PRS configurations. Also measurement gaps for intra-frequency RSTD with configured long PRS occasions will reduce the possibilities for coherent averaging and degrade RSTD quality.


Qualcomm: we do not know how UE can meet requirements when doing hopping.

Ericsson: the requirements are not based on assumptions that UE do combination. For multiple PRS, we do not understand why we should not configure. Maybe we can make clarification in the core requirements.
Huawei: for #2, RAN2 has defined the signalling. The only question is whether UE will always use gap. Do we allow UE to do without gap?

Qualcomm: it depends on how RAN4 do the core requirement. The combination is required in the core.

Ericsson: in the simulation assumption, the combination is non-coherent.
Decision:

Noted


Intra-frequency RSTD Measurement period
R4-1713732
E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5484  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases.
Addition corresponding test cases for CE Mode A and CE Mode B.
Discussion: 

R&S: For the given configuration we think that 'PRS muting info' should be 16 bit long (at the moment 8 bit 'PRS muting info' is used).

Ericsson: we can have further discussed it offline.
Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Huawei: The length of T2 and T3 may not be correct.It is not mentioned the gap. UE may always need gap even for intra frequency RSTD measurement. The number should be multiple of period.

Ericsson: why they not correct? We can double check.
Qualcomm: we have concern, T2/T3 is shorter and we need clarification on how the delay number is derived.
Decision:

Revised to R4-1713870 (from R4-1713732) 


R4-1713870
E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5484  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases.
Addition corresponding test cases for CE Mode A and CE Mode B.
Discussion: 

Huawei: have on concern that during the test there would be data transmission scheduling. We should make it sure that MPDCCH is transmitted on the same frequency resourse.
Decision:

Agreed


R4-1713744
E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5496  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases.
Addition corresponding test cases for CE Mode A and CE Mode B.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713733
E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5485  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

R&S: (Same as R4-1713732) For the given configuration we think that 'PRS muting info' should be 16 bit long (at the moment 8 bit 'PRS muting info' is used).
Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Huawei: The length of T2 and T3 may not be correct.It is not mentioned the procedure of need of gap requested by UE. UE may always need gap even for intra frequency RSTD measurement.
Decision:

Revised to R4-1713871 (from R4-1713733) 


R4-1713871
E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5485  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Decision:

Agreed


R4-1713745
E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5497  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713734
E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5486  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

R&S: (Same as R4-1713732) For the given configuration we think that 'PRS muting info' should be 16 bit long (at the moment 8 bit 'PRS muting info' is used).
Huawei: The length of T2 and T3 may not be correct.It is not mentioned the procedure of need of gap requested by UE. UE may always need gap even for intra frequency RSTD measurement.
Decision:

Revised to R4-1713872 (from R4-1713734) 


R4-1713872
E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5486  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Decision:

Agreed


R4-1713746
E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC





36.133
  CR-5498  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B

(Cat A)
Discussion: 

Decision:

Agreed


Intra-frequency measurement accuracy
R4-1713735
E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5487  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases for CE Mode A and CEMode B

Addition corresponding test cases

Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.

Ericsson: we need specify the test cases also for 5MHz.
Huawei: the PRS bandwidth may not be 10MHz if we want to verify certain UE behaviour. Retunning may cause accuracy degradation. The CR lacks CEModeB accuracy test case content, only a title.


Ericsson: we can solve the issue out. We do think that retuning may cause accuracy degradation.
Qualcomm: have concern on the PRS transmission bandwidth. We share the view from Huawei on retuning issue.

Ericsson: we need clarification on core requirements.
Decision:

Revised to R4-1713873 (from R4-1713735) 


R4-1713873
E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5487  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases for CE Mode A and CEMode B

Addition corresponding test cases

Discussion: 

Decision:

Revised to R4-1714405 (from R4-1713873) 


R4-1714405
E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5487  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases for CE Mode A and CEMode B

Addition corresponding test cases

Discussion: 

Decision:

Agreed


R4-1713747
E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5499  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC
Missing E-UTRAN FD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases for CE Mode A and CEMode B

Addition corresponding test cases

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713736
E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5488  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases
Addition corresponding test cases

Discussion: 

Anritsu:

> FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Huawei: the PRS bandwidth may not be 10MHz if we want to verify certain UE behaviour. Retunning may cause accuracy degradation. The CR lacks CEModeB accuracy test case content, only a title.
Decision:

Revised to R4-1713874 (from R4-1713736) 


R4-1713874
E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5488  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases
Addition corresponding test cases

Discussion: 

Decision:

Revised to R4-1714406 (from R4-1713874) 


R4-1714406
E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5488  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases
Addition corresponding test cases

Discussion: 

Decision:

Agreed


R4-1713748
E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5500  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN HD-FDD intra-frequency RSTD measurement accuracy for FeMTC test cases
Addition corresponding test cases

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713737
E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5489  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC test cases

Addition corresponding test cases.
Discussion: 

Huawei: the PRS bandwidth may not be 10MHz if we want to verify certain UE behaviour. Retunning may cause accuracy degradation. The CR lacks CEModeB accuracy test case content, only a title.
Decision:

Revised to R4-1713875 (from R4-1713737) 


R4-1713875
E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5489  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC test cases

Addition corresponding test cases.
Discussion: 

Decision:

Revised to R4-1714407 (from R4-1713875) 


R4-1714407
E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5489  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC test cases

Addition corresponding test cases.
Discussion: 

Decision:

Agreed


R4-1713749
E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5501  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC.
Missing E-UTRAN TDD intra-frequency RSTD measurement accuracy for FeMTC test cases

Addition corresponding test cases

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713800
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5512  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed.
Introduce RSTD accuracy requirement for FeMTC.
Discussion: 

Ericsson: appears as a wrong CR (same as 3809 but Cat F), intended to be withdrawn?
Nokia: what is the difference between this CR and R4-1713800?
Decision:

Withdrawn


R4-1713809
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5517  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed. Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

Ericsson: many editorial comments (please see below); accuracy should be 15 Ts not 16.
Decision:

Noted


R4-1714281
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5517  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed. Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

Ericsson: many editorial comments (please see below); accuracy should be 15 Ts not 16.
Decision:

Withdrawn


Agreement: The intra-frequency RSTD accuracy requirement will be completed in TEI.
R4-1713803
CR on intra RSTD accuracy requirement for FeMTC R15





36.133
  CR-5515  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed.
Introduce RSTD accuracy requirement for FeMTC.
(Cat A)
Discussion: 

Decision:

Withdrawn


Inter-frequency RSTD Measurement period
R4-1713738
E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5490  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Huawei: There are TBD values for e.g. T2 and T3. The gap is needed to be configured for inter frequency RSTD.
QC: (1) inter-frequency RSTD measurement delay test should be put in section 8.13 (2) gap configuration information is missing (3) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical (4) Need to understand whether DRX on duration and PRS occasion overlap in time (5) need to clarify how measurement delay of 12800 ms was derived
.

Ericsson: We can check the section number. 
Decision:

Revised to R4-1713877 (from R4-1713738) 


R4-1713877
E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5490  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC.
Missing E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Decision:

Agreed


R4-1713750
E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5502  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN FD-FDD inter-frequency RSTD measurement period for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713739
E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5491  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.
Huawei: There are TBD value for e.g. T2 and T3. The gap is needed to be configured for inter frequency RSTD.
QC: (1) inter-frequency RSTD measurement delay test should be put in section 8.13 (2) gap configuration information is missing (3) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical (4) Need to understand whether DRX on duration and PRS occasion overlap in time (5) need to clarify how measurement delay of 12800 ms was derived
Decision:

Revised to R4-1713878 (from R4-1713739) 


R4-1713878
E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5491  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Decision:

Agreed


R4-1713751
E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5503  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay for FeMTC test cases
Addition corresponding test cases for CE Mode A and CE Mode B

(Cat A)
Discussion: 

Decision:

Agreed


R4-1713740
E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5492  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN TDD inter-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Huawei: There are TBD values for e.g. T2 and T3. The gap is needed to be configured for inter frequency RSTD.
QC: (1) inter-frequency RSTD measurement delay test should be put in section 8.13 (2) gap configuration information is missing (3) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical (4) Need to understand whether DRX on duration and PRS occasion overlap in time (5) need to clarify how measurement delay of 12800 ms was derived
Decision:

Revised to R4-1713879 (from R4-1713740) 


R4-1713879
E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5492  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN TDD inter-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B
Discussion: 

Decision:

Agreed


R4-1713752
E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC





36.133
  CR-5504  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement period for FeMTC
Missing E-UTRAN TDD inter-frequency RSTD measurement reporting delay for FeMTC test cases

Addition corresponding test cases for CE Mode A and CE Mode B

(Cat A)
Discussion: 

Decision:

Agreed


Inter-frequency measurement accuracy
R4-1713741
E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5493  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC.
Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.

Anritsu: Table A.9.8.16.1-1 states that 1 frequency is used, which seems incompatible with inter-frequency test.
Huawei: It seems that the contents are intra frequency RSTD test case while the title is inter frequency. There are TBD values.
QC : (1) gap configuration information is missing (2) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical
Decision:

Revised to R4-1713880 (from R4-1713741) 


R4-1713880
E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5493  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC.
Discussion: 

Decision:

Agreed


R4-1713753
E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5505  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN FD-FDD inter-frequency RSTD measurement accuracy for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713742
E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5494  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC

Discussion: 

Anritsu: FDD and HD-FDD Test cases should be defined for 5MHz eCell BW also, as 36.133 Table 3.5.1-4: Band groups for Category M1 includes FDD-M1_N which contains Band 31, 5MHz wide only.


Anritsu: Table A.9.8.17.1-1 states that 1 frequency is used, which seems incompatible with inter-frequency test.
Huawei: It seems that the contents are intra frequency RSTD test case while the title is inter frequency. There are TBD values.
QC : (1) gap configuration information is missing (2) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical
Decision:

Revised to R4-1713881 (from R4-1713742) 


R4-1713881
E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5494  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC

Discussion: 

Decision:

Agreed


R4-1713754
E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5506  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN HD-FDD inter-frequency RSTD measurement accuracy for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713743
E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5495  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC

Discussion: 

Huawei: It seems that the contents are intra frequency RSTD test case while the title is inter frequency. There are TBD values.
QC : (1) gap configuration information is missing (2) test is defined with full PRB PRS transmission. RAN4 should settle on whether this assumption is typical
Decision:

Revised to R4-1713882 (from R4-1713743) 


R4-1713882
E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5495  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC

Discussion: 

Decision:

Agreed


R4-1713755
E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC





36.133
  CR-5507  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

E-UTRAN TDD inter-frequency RSTD measurement accuracy for FeMTC
(Cat A)
Discussion: 

Decision:

Agreed


Reference correction

R4-1713772
Reference correction





36.133
  CR-5509  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The intra-frequency measurement period requirements refer to the inter-frequency accuracy section. Inconsistent with the agreements in FeMTC ad hoc session at RAN4#83 (R4-1706220), where the intra-frequency requirements are different from inter-frequency.

Agreements:

Intra-freq. requirements when no gaps are required and single PRS configuration is configured for the UE: 

CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

•
1.4 MHz: 12 PRS SF, at least 6 consecutive PRS subframes

CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

•
1.4 MHz: 30 PRS SF, at least 6 consecutive PRS subframes

Inter-frequency measurement is done in gaps.

CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

•
1.4 MHz: 12 PRS SF, at least 4 consecutive PRS subframes

CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

•
1.4 MHz: 30 PRS SF, at least 4 consecutive PRS subframes

The section reference is corrected
Discussion: 

Huawei: It is strange that the CR changes the wrong section numbers into section TBD. It is expected to change into correct one.

Ericsson: before we have no sectin for requirements, that is the reason why we use TBD.
QC: We believe UE needs measurement gap for intra-frequency RSTD measurement of eMTC UE
. So current requirement does not need change.
Decision:

Revised to R4-1713883 (from R4-1713772) 


R4-1713883
Reference correction





36.133
  CR-5509  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The intra-frequency measurement period requirements refer to the inter-frequency accuracy section. Inconsistent with the agreements in FeMTC ad hoc session at RAN4#83 (R4-1706220), where the intra-frequency requirements are different from inter-frequency.

Agreements:

Intra-freq. requirements when no gaps are required and single PRS configuration is configured for the UE: 

CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

•
1.4 MHz: 12 PRS SF, at least 6 consecutive PRS subframes

CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

•
1.4 MHz: 30 PRS SF, at least 6 consecutive PRS subframes

Inter-frequency measurement is done in gaps.

CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

•
1.4 MHz: 12 PRS SF, at least 4 consecutive PRS subframes

CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

•
5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

•
1.4 MHz: 30 PRS SF, at least 4 consecutive PRS subframes

The section reference is corrected
Discussion: 

Decision:

Agreed


R4-1713773
Reference correction





36.133
  CR-5510  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Reference correction
(Cat A)
Discussion: 

Decision:

Revised to R4-1714282 (from R4-1713773) 


R4-1714282
Reference correction





36.133
  CR-5510  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Reference correction
(Cat A)
Discussion: 

Decision:

Agreed


Applicability of test cases
R4-1713646
Applicability of FeMTC RRM Test Cases





36.133
  CR-5476  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The CR defines applicabiity rule for defining cat-M1 and cat-M2 RRM test cases.
To define applicability rule for UE category M1 and UE category M2 for passing the necessary RRM test cases.

The applicability rule defines whether UE category M1 and UE category M2 capable of CEMode B is required to pass tests in both CEMode A and CEModeB or only in CEModeB.
Discussion: 

Nokia: Some test cases are missing, e.g. HO test case wihout SFN acquisition, event triggered reporting for serving cell measurement only.


Ericsson: if you want to add the other bullet, we are fine.
Huawei: The row for UE Rx-Tx test case has problem since no CEModeB UE Rx-Tx core requirement. There is no ambiguity.

Ericsson: can make some clarification. 
QC: (1) typo in Table number in A.3.25.2 (2) for enhanced RLM test, need to confirm testability in CEModeB
Decision:

Revised to R4-1713884 (from R4-1713646) 


R4-1713884
Applicability of FeMTC RRM Test Cases





36.133
  CR-5476  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The CR defines applicabiity rule for defining cat-M1 and cat-M2 RRM test cases.
To define applicability rule for UE category M1 and UE category M2 for passing the necessary RRM test cases.

The applicability rule defines whether UE category M1 and UE category M2 capable of CEMode B is required to pass tests in both CEMode A and CEModeB or only in CEModeB.
Discussion: 

Decision:

Agreed


R4-1713647
Applicability of FeMTC RRM Test Cases





36.133
  CR-5477  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

The CR defines applicabiity rule for defining cat-M1 and cat-M2 RRM test cases.
To define applicability rule for UE category M1 and UE category M2 for passing the necessary RRM test cases.

The applicability rule defines whether UE category M1 and UE category M2 capable of CEMode B is required to pass tests in both CEMode A and CEModeB or only in CEModeB.

(Cat A)
Discussion: 

Decision:

Agreed


7.2.3
RRM for non-BL/CE UE (36.133) [LTE_feMTC-Core/Perf]

SI reading
R4-1712294
summary of simulation results of SI reading for Rel-14 non-BL CE UE





36.133
  CR-  rev  Cat:  (Rel-14) v





Source: Intel Corporation

Abstract: 

In this contribution, we summarize simulation results of SI acquisition for non-BL/CE UE assuming 2Rx to evaluate SI acquisition delay performance.

Proposal 1: RAN4 set TSI-EUTRA-non-BL CE = 4,800ms for non-BL CE UE in CE Mode B.
Discussion: 

Ericsson: In our paper R4-1712778, the number is derived based on the comparision between our 1Rx-based simularion and 2Rx-based simulation. Then we expect 70% reduction is possible. How much SI acquisition time do Intel expect from their comparision between 1Rx and 2Rx?

Intel: we do not do the comparision. The difference is which successful ratio used. Ericsson used 95%. Does Ericsson clarify the reason behind? 99% leads to very long time.
Decision:

Noted


R4-1712778
SI acquisition time requirements for non-BL CE UE






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution discusses the requirements related to SI reading.
Proposal 1: CGI reading time delay can be reduced from 5,120ms to 1,600ms for non-BL UE. 

Proposal 2: For the requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to define a new term referring to the system information acquisition time TSI-EUTRA-nonBL-CEModeB for non-BL UE, and to set a shorter value in the corresponding test cases. 
Proposal 3: RAN4 set TSI-EUTRA-nonBL-CEModeB = 1,920ms for non-BL CE Mode B UE.
Discussion: 

Intel: from our simulation SI acquisition delay is 4800ms, and the CGI reading delay (incl. MIB + SIB1-BR) is 2880ms considering some UE margin.We use 99% SI successful decoding ratio in the simulation.

QC: Reduction is quite big. We need to have further time for internal check.
Decision:

Noted


RLM
R4-1712779
RLM measurement period for non-BL CE UE






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution discusses the RLM measurement period for non-BL CE UE.
Proposal 1: For Rel-14 non-BL UE supporting CE Mode A, the L1 measurement periods are set to the same value as legacy LTE, that is, 200ms for out-of-synch and for 100ms for in-synch. 
Proposal 2: For Rel-14 non-BL UE supporting CE Mode B, the L1 measurement periods for out-of-synch is 3,200ms and for in-synch is 1,600ms.
Discussion: 

QC: Proposal is to reduce RLM eval time in CEModeB by 20%. Is it really necessary?

Ericsson: one option is to modify the SNR model. But there is no requirement before. So the only option left is to revise the measurement period.

Qualcomm: CEMode B is based on RRC indication rather than SNR condition.
Huawei: we can keep the same evaluation period. The reduction may not be needed.
Intel: Our preference is to modify the SNR but keep the core requirement as it is.

Ericsson: we tend to agree on modifying SNR but there is no test case.

Intel: if we do not have test case, we can keep the core requirement unchanged.

Huawei: we are OK to reuse Cat-M1 requirements.
Ericsson: we have 2Rx and the performance is expected to be enhanced. How can we reflect that performance improvement? Companies should provide the simulation results.

Qualcomm: we do not have the proper test case to verify that. There would be still benefit.
Decision:

Noted


Inter-frequency RSRP/RSRQ accuracy
R4-1712295
Inter-frequency RSRP and RSRQ measurement accuracies for Rel-14 non-BL CE UE





36.133
  CR-  rev  Cat:  (Rel-14) v





Source: Intel Corporation

Abstract: 

According to agreed CR[1,2], we propose the updated requirement for inter RSRP and RSRQ .

Proposal 1: For inter-frequency Absolute/Relative RSRP Accuracy and Absolute/Relative RSRQ measurement, 1 dB is tightened for RSRQ in -12 [image: image2.png]


Ês/Iot [image: image4.png]


 -6dB case for Non-BL CE UE with CE mode B.
Discussion: 

Decision:

Agreed


CR for Measurement requirements for non-BL/CE UE
R4-1713585
CR on introduction of measurement requirements for non-BL CE UE (Rel-14)





36.133
  CR-5471  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson, Intel, Qualcomm

Abstract: 

This CR introduces CE Mode A requirements with tightened RF margin as agreed in R4-1711455. Moreover it introduces RSRP absolute accuracy requirements for CE Mode B as agreed in R4-1711656.
Introduced corresponding specification structure for non-BL CE UE as for UE cat M1.

Tightened requirements compared to UE cat M1 for:

· Intra-frequency Absolute Accuracy of RSRP for non-BL CE UE in CE mode A

· Inter-frequency Absolute Accuracy of RSRP for non-BL CE UE in CE mode A

· Inter-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode A

Kept requirements from UE cat M1 for:

· Intra-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode A

· Intra-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode A

· Inter-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode A

· Inter-frequency Relative Accuracy of RSRQ for non-BL CE UE in CE mode A

Added clause for CR5156 (R4-1711656) – moved from clause 9.1.26 to subclause 9.1.26.3:

· Intra-frequency Absolute Accuracy of RSRP for non-BL CE UE in CE mode B

Copied intra-frequency RSRP absolute accuracy requirements to inter-frequency RSRP absolute accuracy requirements (following cat M1 methodology) (9.1.26.11): 

· Inter-frequency Absolute Accuracy of RSRP for non-BL CE UE in CE mode B

Added placeholder subclauses for:

· Intra-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode B

· Intra-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode B

· Inter-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode B

· Inter-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode B

· Inter-frequency Relative Accuracy of RSRQ for non-BL CE UE in CE mode B

Discussion: 

Decision:

Agreed


R4-1713586
CR on introduction of measurement requirements for non-BL CE UE (Rel-15)





36.133
  CR-5472  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson, Intel, Qualcomm

Abstract: 

(Mirror CR) This CR introduces CE Mode A requirements with tightened RF margin as agreed in R4-1711455. Moreover it introduces RSRP absolute accuracy requirements for CE Mode B as agreed in R4-1711656.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713587
CR on introduction of remaining measurement requirements for non-BL CE UE in CE Mode B (Rel-14)





36.133
  CR-5473  rev  Cat: B (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

This CR introduces remaining RSRP and RSRQ requirements for non-BL CE UE in CE Mode B. The requirements are tightened by 1dB over the -12<Ês/Iot<-6dB range compared to UE cat M1 to reflect diversity gain from using 2 Rx branches.
Introducing requirements for RSRP and RSRQ measurement accuracy for non-BL CE UE in CE Mode B:

· Intra-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode B

· Intra-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode B

· Inter-frequency Relative Accuracy of RSRP for non-BL CE UE in CE mode B

· Inter-frequency Absolute Accuracy of RSRQ for non-BL CE UE in CE mode B

· Inter-frequency Relative Accuracy of RSRQ for non-BL CE UE in CE mode B

The requirements are tightened by 1dB compared to UE cat M1 for -12<Ês/IoT<-6dB to reflect diversity gain from using 2 Rx branches. Justification can be found in R4-1711454.
Discussion: 

Decision:

Agreed


R4-1713588
CR on introduction of remaining measurement requirements for non-BL CE UE in CE Mode B (Rel-15)





36.133
  CR-5474  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

(Mirror CR) This CR introduces remaining RSRP and RSRQ requirements for non-BL CE UE in CE Mode B. The requirements are tightened by 1dB over the -12<Ês/Iot<-6dB range compared to UE cat M1 to reflect diversity gain from using 2 Rx branches.
(Cat A)
Discussion: 

Decision:

Agreed


Applicaiblity
R4-1712353
CR on requirement applicability for R14 non-BL/CE UE





36.133
  CR-5336  rev  Cat: B (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 

The requirement applicability shall be clarified for non-BL/CE UE in R14.

Add the requirement applicability for non-BL/CE UE in R14.

Discussion: 

Ericsson: We should align with corresponding release 13 CR which was approved in R4-1712353.
Nokia: Non-BL/CE UE cannot support 20MHz in UL. Why RRC re-establishment requirements in section 6.7 and RRC connection release with redirection requirements in section 6.8 are missing? section 7.26 UE transmit timing for Category M2 should be added.

Intel: for uplink we should revise to 5MHz. From companies’ simulation results, should have new section to capture the new requirements for re-establishment, and redirection for non-BL CE UE?

Nokia: we do not think that we should create the new section.

Qualcomm: refer to not change the core requirement. But change the number in the test.
Decision:

Revised to R4-1713885 (from R4-1712353) 


R4-1713885
CR on requirement applicability for R14 non-BL/CE UE





36.133
  CR-5336  rev  Cat: B (Rel-14) v14.5.0





Source: Intel Corporation

Abstract: 

The requirement applicability shall be clarified for non-BL/CE UE in R14.

Add the requirement applicability for non-BL/CE UE in R14.

Discussion: 

Decision:

Agreed


R4-1712354
CR on requirement applicability for R15 non-BL/CE UE





36.133
  CR-5337  rev  Cat: A (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 

The requirement applicability shall be clarified for non-BL/CE UE in R14.

Add the requirement applicability for non-BL/CE UE in R14.

(Cat A)
Discussion: 

Decision:

Agreed


7.2.4
BS demodulation (36.104/36.141) [LTE_feMTC-Perf]

7.2.5
UE demodulation and CSI (36.101) [LTE_feMTC-Perf]

Way forward
R4-1714246
Way forward on FeMTC demodulation requirements






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Withdrawn


Test coverage and applicability
R4-1713463
Test coverage and applicability rule for R14 FeMTC requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper discuss the test coverage and applicability for R14 FeMTC requirements.
In this contribution, the test coverage and applicability rule for R14 FeMTC are discussed and the conclusions are:

Proposal 1: Change the bandwidth from 20MHz to 10MHz for existing test cases for Cat-M2 UE/R14 Non-BL UE.

Proposal 2: Cat-M2 UE supporting Mode B can pass Cat-M2 Mode B tests only. 

Proposal 3: Cat-M2 UE should pass Mode A test case for Cat-M1 UE and Cat-M2 UE.
Discussion: 

Ericsson: for #1, we tend to agree to change the bandwidth. Now there is a lot of bands introduced for FeMTC. But we need to change the other parameters. Maybe the possible way is to change the 4 narrow band allocation to 3 narrow band allocation. We would like to use the similar coding rate. 
Ericsson: for #2, we do not think it is redundant. For example the DCI is different. For #3, we are OK.
Qualcomm: agree on #1. For #2 and #3, it is better to create a table to clarify.
Intel: for #1, we need further check the change from 20 to 10.
Decision:

Noted


Agreement:
· Cat-M2 UE should pass Mode A test case for Cat-M1 UE and Cat-M2 UE.
Summary of simulation results
R4-1712772
Simulation summary of FeMTC UE demodulation requirements






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This sheet summarizes the simulation results for FeMTC UE demodulation requirements.

Discussion: 

Decision:

Noted


CR for both BL/CE UE and non-BL/CE UE
R4-1712775
Introduction of UE demodulation and CQI requirements for FeMTC (Rel-14)





36.101
  CR-4707  rev 2 Cat: B (Rel-14) v14.5.0





Source: Ericsson

(Replaces R4-1711704)
Abstract: 

This CR introduce the UE demodulation requirements for FeMTC. Specify new PDSCH demodulation requirements for Cat-M2 UE. Specify new PDSCH demodulation requirements for non-BL UE support 96PRB.

Discussion: 

Decision:

Revised to R4-1713889 (from R4-1712775) 


R4-1713889
Introduction of UE demodulation and CQI requirements for FeMTC (Rel-14)





36.101
  CR-4707  rev 2 Cat: B (Rel-14) v14.5.0





Source: Ericsson, Huawei, HiSilicon
(Replaces R4-1711704)
Abstract: 

This CR introduce the UE demodulation requirements for FeMTC. Specify new PDSCH demodulation requirements for Cat-M2 UE. Specify new PDSCH demodulation requirements for non-BL UE support 96PRB.

Discussion: 

Channel bandwidth is changed from 20MHz to 10MHz. Companies are encouraged to provide the updated simulation results in case that the required SNR values are different.
Decision:

Agreed


R4-1712776
Introduction of UE demodulation and CQI requirements for FeMTC (Rel-15)





36.101
  CR-4708  rev 1 Cat: A (Rel-15) v15.0.0





Source: Ericsson

(Replaces R4-1710792)
Abstract: 

This CR introduce the UE demodulation requirements for FeMTC.
(Cat A)
Discussion: 

Decision:

Agreed


7.2.5.1
BL/CE UE [LTE_feMTC-Perf]

R4-1712773
Remaining issues for FeMTC Cat-M2 UE PDSCH demodulation requirements






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution discusses the remaining issue for Cat-M2 UE demodulation requirements.
Proposal: Set the MPDCCH search space scheduling parameters as follows:

	Duplex mode
	CE Mode 
	mpdcc-NumRepetition
	mpdcch-startSF-UESS

	FDD/Half-duplex FDD
	CE Mode A
	16
	2

	
	CE Mode B
	64
	2

	TDD
	CE Mode A
	16
	5

	
	CE Mode B
	32
	8


Discussion: 

Decision:

Noted


Agreement:
Set the MPDCCH search space scheduling parameters as follows:

	Duplex mode
	CE Mode 
	mpdcc-NumRepetition
	mpdcch-startSF-UESS

	FDD/Half-duplex FDD
	CE Mode A
	16
	2

	
	CE Mode B
	64
	2

	TDD
	CE Mode A
	16
	5

	
	CE Mode B
	32
	8


Simulation results
R4-1713464
Simulation results of FeMTC UE demodulation.






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, the ideal and impairment results are provided to finalize the requirements of R14 FeMTC.
Discussion: 

Decision:

Noted


7.2.5.2
Non-BL/CE UE [LTE_feMTC-Perf]

R4-1712774
Simulation results and remaining issues for FeMTC non-BL CE UE demodulation requirements






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution shows the simulation results for Rel-14 Non-BL CE UE demodulation requirements, and discusses the MPDCCH/PDSCH scheduling.
Proposal: Set the MPDCCH parameters as shown in the table below during PDSCH test. Also set AL24 and apply 3dB power boosting for MPDDCH transmission. 

	Duplex mode
	Rx antennas
	PDSCH repetition number
	mpdcc-NumRepetition
	mpdcch-startSF-UESS
	MPDCCH search space scheduling period

	FDD/Half-duplex FDD
	2
	4
	8
	2.5
	20

	
	4
	2
	2
	5
	10

	TDD
	2
	4
	4
	8
	32

	
	4
	2
	2
	10
	20


Discussion: 

Decision:

Noted


Agreement: 
Set the MPDCCH parameters as shown in the table below during PDSCH test. Also set AL24 and apply 3dB power boosting for MPDDCH transmission. 

	Duplex mode
	Rx antennas
	PDSCH repetition number
	mpdcc-NumRepetition
	mpdcch-startSF-UESS
	MPDCCH search space scheduling period

	FDD/Half-duplex FDD
	2
	4
	8
	2.5
	20

	
	4
	2
	2
	5
	10

	TDD
	2
	4
	4
	8
	32

	
	4
	2
	2
	10
	20


Simulation results
R4-1712342
Rel-14 FeMTC PDSCH simulation results for non-BL CE UE





36.101
  CR-  rev  Cat:  (Rel-14) v





Source: Intel Corporation

Abstract: 

In this contribution, we first provided our simulation results for Rel-14 FeMTC non-BL CE UE with 2Rx and 4Rx in FDD and TDD, and then shared our view and proposed the number of repetition level for the agreed test cases listed in Table 1.

Observation #1: For FeMTC non-BL CE UE with 2Rx in TM2, the performance difference is small between FDD and TDD modes.

Observation #2: For FeMTC non-BL CE UE with 4Rx in TM2, the performance difference is small between FDD and TDD modes.
Proposal #1: For FeMTC non-BL CE UE with 2Rx in TM2, repetition level (RL) of 4 is sufficient to meet the -6dB target SNR.

Proposal #2: For FeMTC non-BL CE UE with 4Rx in TM2, repetition level (RL) of 2 is sufficient to meet the -6dB target SNR.
Discussion: 

Decision:

Noted


R4-1713465
Simulation results for R14 Non-BL UE demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides simulation results for R14 Non-BL UE PDSCH.
In this contribution, the simulation results based on the revised simulation assumptions are provided.
Discussion: 

Decision:

Noted


7.3
NB-IoT Enhancement [NB_IOTenh]

7.3.1
UE RF (36.101) [NB_IOTenh-Core]
7.3.2
RRM (36.133) [NB_IOTenh-Core/Perf]

Tdocs is not within the block approval list
R4-1712667
RRM NB-IoT: Correction to DRX requirements and DRX configuration in re-selection test cases (Rel-13)





36.133
  CR-5350  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
All affected tables in Section 4.6.2 have been changed to use NB-IOT DRX cycle lengths according to TS 36.331 clause 6.7.3. The reselection times have been recalculated based on that.

The affected test cases (A.4.2.18 and A.4.2.19) have been modified to use the new values.

Discussion: 

-> Anritsu already provided comments per mail on reflector 
-> Changes here are also related to R4-1713320 (HW)
Anritsu: In our understanding UE-specific DRX is not applicable to NB-IoT UEs in Idle mode (36.331 clause 4.2.1), so we would like to discuss how DRX is configured for these test cases.
Huawei: the DRX cycle is not applied to UE in idle mode.
DRX configuration in NB-IOT idle mode need be investigated in the next meeting.
Decision:

Noted


R4-1712668
RRM NB-IoT: Correction to DRX requirements and DRX configuration in re-selection test cases (Rel-14)





36.133
  CR-5351  rev  Cat: F (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Anritsu: In our understanding UE-specific DRX is not applicable to NB-IoT UEs in Idle mode (36.331 clause 4.2.1), so we would like to discuss how DRX is configured for these test cases.
Decision:

Withdrawn


R4-1712669
RRM NB-IoT: Correction to DRX requirements and DRX configuration in re-selection test cases (Rel-15)





36.133
  CR-5352  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712670
RRM NB-IoT: Correction to transmit timing accuracy test under normal coverage (Rel-13)





36.133
  CR-5353  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

-> Anritsu already provided comments per mail on reflector
Qualcomm: we do not agree that requirement 1 and requirement 2 cannot be tested. If saying so, the rest of CR is redundant.
Huawei: similar comment as Qualcom.

R&S: there is confusing on some parameter related to MPDCCH period. RAN4 requirements does not address the extreme case. There would be no step to measurement in the test between initial and final range.

Qualcomm: It does not mean UE should do all the adjustment in one step for one PUSCH transmission.

Huawei: Agree with Qualcomm. During the procedure of timing adjustment following tracking of downlink time larger than Tq, the requirement of change rate can be verified.
NPDCCH period for gradual downlink timing change needs be investigated.
Decision:

Noted


R4-1712671
RRM NB-IoT: Correction to transmit timing accuracy test under normal coverage (Rel-14)





36.133
  CR-5354  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712672
RRM NB-IoT: Correction to transmit timing accuracy test under normal coverage (Rel-15)





36.133
  CR-5355  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Withdrawn


R4-1712673
RRM NB-IoT: Correction to transmit timing accuracy test under enhanced coverage (Rel-13)





36.133
  CR-5356  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Anritsu: This affects the same test case as Anritsu R4-1712198 (agenda 6.4.3, for Block approval), need to check whether the CRs are compatible.
Decision:

Revised to R4-1714271 (from R4-1712673) 


R4-1714271
RRM NB-IoT: Correction to transmit timing accuracy test under enhanced coverage (Rel-13)





36.133
  CR-5356  rev  Cat: F (Rel-13) v13.9.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Anritsu: This affects the same test case as Anritsu R4-1712198 (agenda 6.4.3, for Block approval), need to check whether the CRs are compatible.
Decision:

Agreed


R4-1712674
RRM NB-IoT: Correction to transmit timing accuracy test under enhanced coverage (Rel-14)





36.133
  CR-5357  rev  Cat: A (Rel-14) v14.5.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Agreed


R4-1712675
RRM NB-IoT: Correction to transmit timing accuracy test under enhanced coverage (Rel-15)





36.133
  CR-5358  rev  Cat: A (Rel-15) v15.0.0





Source: Rohde & Schwarz

Abstract: 
Discussion: 

Decision:

Agreed


NRSRQ mapping table
R4-1713580
Correction of placement of NRSRQ mapping table (Rel-14)





36.133
  CR-5469  rev  Cat: D (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The NRSRQ mapping table has been put in a separate section 9.1.24 but is related to the family of requirements in section 9.1.22. This CR moves the NRSRQ mapping table to the appropriate section.

Discussion: 

Decision:

Revised to R4-1713899 (from R4-1713580) 


R4-1713899
Correction of placement of NRSRQ mapping table (Rel-14)





36.133
  CR-5469  rev  Cat: D (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

The NRSRQ mapping table has been put in a separate section 9.1.24 but is related to the family of requirements in section 9.1.22. This CR moves the NRSRQ mapping table to the appropriate section.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR revsion number. So it was revised to R4-1714557. R4-1714557 was agreed.


R4-1713581
Correction of placement of NRSRQ mapping table (Rel-15)





36.133
  CR-5470  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 
(Mirror CR) The NRSRQ mapping table has been put in a separate section 9.1.24 but is related to the family of requirements in section 9.1.22. This CR moves the NRSRQ mapping table to the appropriate section.
(Cat A)
Discussion: 

Decision:

Agreed


7.3.2.1
Positioning [NB_IOTenh-Core/Perf]

E-CID
R4-1713345
CR on E-CID for eNB-IOT normal coverage





36.133
  CR-5420  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.
Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

Discussion: 

R&S: Question for clarification: Will tests be required? In case such measurements are used for positioning purposes, testing of such reporting in LPP might be required.

Huawei: there is no test case related to LPP as mentioned by Ericsson, where we can reuse for the test.
Ericsson: wrong section number in "The requirements in section 4.6.2.2". "the UE to report E-CID intra-frequency RSRP and RSRQ measurements" shall be "the UE to report E-CID intra-frequency NRSRP and NRSRQ measurements". The actual requirement is missing: what is the maximum time? what is the minimum number of measurements? etc. Editorial: there is "<< Start of Change>>" but not "<< ENd of Change>>".

Huawei: we can check the section number. For the wording, we can accept. For actual requirement, we refer to known cell case. We have already had the requirements that we refer to. But we can copy the requirement from other section to here. We do not need define any new requirement for minimal cell number. 
Qualcomm: We should not refer to the existing accuracy requirement defined in 9.1.22.x for E-CID since the requirement is based on the different evaluation period for each coverage (Es/Iot) level. We should follow the apporach similar to Nprs_total in RSTD measurement, using the same measurment and evaluation period regardless of Es/Iot condition, but only varying the actual accuracy requirement of the measured cell based on its Es/Iot level.

Huawei: We introduce nothing new. There is also cell re-selection requirement where the target cell is not cell that UE camp on.

Qualcomm: UE may fail the requirements for E-CID if UE use some samples for neighbour cell.
Decision:

Revised to R4-1714283 (from R4-1713345) 


R4-1714283
CR on E-CID for eNB-IOT normal coverage





36.133
  CR-5420  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Decision:

Revised to R4-1714408 (from R4-1714283) 


R4-1714408
CR on E-CID for eNB-IOT normal coverage





36.133
  CR-5420  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Decision:

Revised to R4-1714504 (from R4-1714408) 


R4-1714504
CR on E-CID for eNB-IOT normal coverage





36.133
  CR-5420  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Agreement: the intra-frequency should have one serving and one neighbour intra-frequency cell.
Decision:

Agreed


R4-1713371
CR on E-CID for eNB-IOT normal coverage R15





36.133
  CR-5444  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.
Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713346
CR on E-CID for eNB-IOT enhanced coverage





36.133
  CR-5421  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283

LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.

Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

Discussion: 

R&S: (Same as for R4-1713345) Question for clarification: Will tests be required? In case such measurements are used for positioning purposes, testing of such reporting in LPP might be required.
Ericsson: wrong section number in "The requirements in section 4.6.2.2". "the UE to report E-CID intra-frequency RSRP and RSRQ measurements" shall be "the UE to report E-CID inter-frequency NRSRP and NRSRQ measurements" (note "inter" instead of "intra"!). The actual requirement is missing: what is the maximum time? what is the minimum number of measurements? etc. Editorial: there is "<< Start of Change>>" but not "<< ENd of Change>>".
Qualcomm: Similar comment as R4-1713345.
Decision:

Revised to R4-1714284 (from R4-1713346) 


R4-1714284
CR on E-CID for eNB-IOT enhanced coverage





36.133
  CR-5421  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.

Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

Discussion: 

Decision:

Revised to R4-1714409 (from R4-1714284) 


R4-1714409
CR on E-CID for eNB-IOT enhanced coverage





36.133
  CR-5421  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.

Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

Discussion: 

Decision:

Revised to R4-1714505 (from R4-1714409) 


R4-1714505
CR on E-CID for eNB-IOT enhanced coverage





36.133
  CR-5421  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.

Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

Discussion: 

Decision:

Agreed


R4-1713372
CR on E-CID for eNB-IOT enhanced coverage R15





36.133
  CR-5445  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR in RAN4#82bis R4-1704283
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. New RRM requirement for eNB-IOT E-CID is needed.

Introduce E-CID NRSRP/NRSRQ based idle mode measurement for both intra frequency and inter frequency.

(Cat A)
Discussion: 

Decision:

Agreed


RSTD core
R4-1713353
CR on NB-IOT RSTD requirement





36.133
  CR-5428  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Rel-14 introduce longer consectuctive NPRS subframes per subframes. It is possible that number of NPRS subframes per PRS ocassion larger than 160ms, which is the legacy delta for RSTD measurement period.

Change delta=160*ceiling(n/M) to delta= max(160, NNPRS)* ceiling(n/M)

Discussion: 

Decision:

Agreed


R4-1713379
CR on NB-IOT RSTD requirement R15





36.133
  CR-5452  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Rel-14 introduce longer consectuctive NPRS subframes per subframes. It is possible that number of NPRS subframes per PRS ocassion larger than 160ms, which is the legacy delta for RSTD measurement period.

Change delta=160*ceiling(n/M) to delta= max(160, NNPRS)* ceiling(n/M)
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713354
CR for intra RSTD accuracy for eNB-IOT





36.133
  CR-5429  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR R4-1711871
Introduce RSTD accuracy requirement for eNB-IOT UE.

Discussion: 

Ericsson: overlaps with the already agreed CR in R4-1711930. Actually there was no even clear reason provided by the chairman for endorsing a related CR in the previous meeting, given that its contents was already in another agreed CR.
Qualcomm: CR (R4-1711930) agreed in RAN4 #84bis meeting already reflects the change in this CR.

Huawei: in this meeting, can we confirm removing [].
Decision:

Noted


R4-1713380
CR for intra RSTD accuracy for eNB-IOT R15





36.133
  CR-5453  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR R4-1711871
Introduce RSTD accuracy requirement for eNB-IOT UE.

(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713355
CR for inter RSTD accuracy for eNB-IOT





36.133
  CR-5430  rev  Cat: F (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR R4-1711872
Introduce RSTD accuracy requirement for eNB-IOT UE.

Discussion: 

Ericsson: overlaps with the already agreed CR in R4-1711930. Actually there was no even clear reason provided by the chairman for endorsing a related CR in the previous meeting, given that its contents was already in another agreed CR.
Qualcomm: CR (R4-1711930) agreed in RAN4 #84bis meeting already reflects the change in this CR.
Decision:

Noted


R4-1713381
CR for inter RSTD accuracy for eNB-IOT R15





36.133
  CR-5454  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Endoresed CR R4-1711872
Introduce RSTD accuracy requirement for eNB-IOT UE.

(Cat A)
Discussion: 

Decision:

Withdrawn


RSTD reporting delay test
R4-1713347
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5422  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT
Discussion: 

Ericsson: T4 must have an exact length not "<60" and much shorter than 60 seconds. T1 can be much shorter, why 15 sec? "nprs-starSF" shall be "nprs-startSF". "NA" shall typically be "N/A" (not applicable) - occurs in 3 tables. No need in "Access Barring Information" row. Section A.4.6.2 shall not include the RA part which appears like a new requirement written in the test case, we shall only refer to the existing requirement in Section 4.8.2 and calculate the number for TrstdintrafreqNB. Units for parameter "BWchannel"?

Huawei: for T4, we can put 60ms. For T1, it is similar to legacy requirement. Could Ericssson provide the number if you do not want to 15sec? For the applicability of NA wording, we can change NA to N/A. For Access barring information, we can remove it. For RA, the information is needed. But if all the companies thought RA is redundant, we can also remove it. For unit, we can change to BW Channel.

Ericsson: what is the legacy? In legacy requirement, T1 is there and 15sec is used. Maybe you can point to that section.
Qualcomm: We prefer the nprs-period of 640ms and npr_NumSF of 320 so that single NPRS occasion is sufficient for measuring a cell, similar to the legacy RSTD test. T2, T3 remains unaffected with the suggested change. NPRS_RA of Cell 1 in T2 should be -3dB. Better to have T1 ~ T4 in [].

Huawei: Agree.
Decision:

Revised to R4-1713900 (from R4-1713347) 


R4-1713900
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5422  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT
Discussion: 

Qualcomm: there is uncertainty that UE goes to idle but there is no PRS transmission.
Decision:

Noted


R4-1714410
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5422  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT
Discussion: 

Qualcomm: there is uncertainty that UE goes to idle but there is no PRS transmission.
Decision:

Withdrawn


Agreement: leave the reporting delay test cases to TEI.

R4-1713373
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning R15





36.133
  CR-5446  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT

(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713348
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5423  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT.
Discussion: 

R&S: Editorial comment: In Table A.4.6.2.1-3 redundant T4 and T5.
Ericsson: T4 must have an exact length not "<60" and much shorter than 60 seconds. T1 can be much shorter, why 15 sec? "nprs-starSF" shall be "nprs-startSF". "NA" shall typically be "N/A" (not applicable) - occurs in 3 tables. No need in "Access Barring Information" row. Section A.4.6.2 shall not include the RA part which appears like a new requirement written in the test case, we shall only refer to the existing requirement in Section 4.8.2 and calculate the number for TrstdintrafreqNB. Units for parameter "BWchannel"?
Anritsu: Table A.4.6.2.1-3 contains T4/T5, but time periods are T1-T4.
Qualcomm: NPRS_RA of Cell 1 in T2 should be -3dB. T4 and T5 in Table A.4.6.2.1-3 should be removed. Better to have T1 ~ T4 in [].
Decision:

Revised to R4-1713901 (from R4-1713348) 


R4-1713901
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5423  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT.
Discussion: 

Decision:

Noted


R4-1714411
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5423  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT.
Discussion: 

Decision:

Withdrawn


R4-1713374
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning R15





36.133
  CR-5447  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD report delay test case for NB-IOT.
(Cat A)
Discussion: 

Decision:

Withdrawn


RSTD accuracy test
R4-1713349
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5424  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".

Huawei: similar as the previous test case. We can capture the comments in the revision. We can capture the requirement in the same table. 
Anritsu: If the two nCells have different ID, we also need two eCells because of RAN1 rules, see for example Test case A.4.2.18.

Huawei: I am wondering why we need two eCells. We just need one eCell. It can lower the cost of TE.

Anritsu: need to check whether there is relation of Cell ID between nCell 1 and nCell 2.

Huawei: positioning is not related to cell ID.


R&S: what is the reason to set a cell for UE to camp on.

Huawei: UE need that cell to receive the system information.
Qualcomm: Test2 should be removed since the accuracy requirement is defined based on non-colliding PRS. We prefer the nprs-period of 640ms and npr_NumSF of 320 so that single NPRS occasion is sufficient for measuring a cell, similar to the legacy RSTD test. T2, T3 remains unaffected with the suggested change. Needs to correct Table A.4.6.1.1-2 numbering to Table A.9.8.16.1-2. Also in the same table, change “Cell1” or “Cell2” to “nCell1” or “nCell2” for clarity.

Huawei: If the group is OK, we can remove Test 2. The clarifications suggested are acceptable.

Ericsson: why do Qualcomm say “defined based on non-colliding PRS”. The requirement is generic.

Qualcomm: if we want to have Test 2, we need discuss the overlapping PRS case.

Ericsson: the SNR is not changed.

Huawei: SNR is different. SINR is the same.
Huawei: can we agree Test 1 this time and leave editorial note that for Test 2 we will further discuss it in TEI.

Qulacomm: for this case, we only have 12 tones for averaging. We cannot always guarantee the performance.
Decision:

Revised to R4-1713902 (from R4-1713349) 


R4-1713902
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5424  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: in the next meeting, Test 2 will be included unless the problem is indentified for this scenario when SINR is the same for colliding and non-colliding cases.

Qualcomm: we are not OK. In our view, we cannot guarantee the same accuracy even if the SINR is the same. We could not find out the simulation results for colliding cases.
Agreement: FFS for both core/performance requirements and test case related to Test 2 in TEI. Test 2 will be included unless the problem is indentified for this scenario when SINR is the same for colliding and non-colliding cases.
Decision:

Revised to R4-1714412 (from R4-1713902) 


R4-1714412
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5424  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Decision:

Agreed


R4-1713375
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage R15





36.133
  CR-5448  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713350
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5425  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".
Anritsu: If the two nCells have different ID, we also need two eCells because of RAN1 rules, see for example Test case A.4.2.18.
Qualcomm: Similar comment as R4-1713349.
Decision:

Revised to R4-1713903 (from R4-1713350) 


R4-1713903
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5425  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Decision:

Revised to R4-1714413 (from R4-1713903) 


R4-1714413
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5425  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Decision:

Agreed


R4-1713376
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage R15





36.133
  CR-5449  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713351
CR for inter RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5426  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".

Qualcomm: We prefer the nprs-period of 640ms and npr_NumSF of 320 so that single NPRS occasion is sufficient for measuring a cell, similar to the legacy RSTD test. T2, T3 remains unaffected with the suggested change. In Table A.9.8.17.1-2, change “Cell1”, “Cell2” to “nCell1” or “nCell2” for clarity.
Decision:

Revised to R4-1713904 (from R4-1713351) 


R4-1713904
CR for inter RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5426  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".

Qualcomm: We prefer the nprs-period of 640ms and npr_NumSF of 320 so that single NPRS occasion is sufficient for measuring a cell, similar to the legacy RSTD test. T2, T3 remains unaffected with the suggested change. In Table A.9.8.17.1-2, change “Cell1”, “Cell2” to “nCell1” or “nCell2” for clarity.
Decision:

Revised to R4-1714414 (from R4-1713904) 


R4-1714414
CR for inter RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5426  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Decision:

Agreed


R4-1713377
CR for inter RSTD accuracy test case for eNB-IOT positioning in normal coverage R15





36.133
  CR-5450  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
(Cat A)
Discussion: 

Decision:

Agreed


R4-1713352
CR for inter RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5427  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".
Qualcomm: Similar comment as R4-1713351.
Decision:

Revised to R4-1713905 (from R4-1713352) 


R4-1713905
CR for inter RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5427  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Ericsson: no need in "Access Barring Information" row. Same comment on "NA" and "nprs-starSF".  Note3 in the first table shall not be centered (editorial). No need at least in these parameters in Table 3: "Treselection", "Qrxlevmin","Pcompensation","Qhysts","Qoffsets,n". Why different antenna configurations in different tables? Typo in: "Dervied ".
Qualcomm: Similar comment as R4-1713351.
Decision:

Revised to R4-1714415 (from R4-1713905) 


R4-1714415
CR for inter RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5427  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
Discussion: 

Decision:

Agreed


R4-1713378
CR for inter RSTD accuracy test case for eNB-IOT positioning in enhanced coverage R15





36.133
  CR-5451  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Introduce RSTD accuracy test case for NB-IOT.
(Cat A)
Discussion: 

Decision:

Agreed


7.3.2.2
Mobility enhancement [NB_IOTenh-Core/Perf]

Coverage enhancement level
R4-1713162
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5374  rev  Cat: F (Rel-13) v13.9.0





Source: Ericsson

Abstract: 

In this CR, we clarify that the coverage level is with respect to the serving cell.

Discussion: 

Huawei: we don’t think this is necessary. The applicability rule is already there in section 3.6. Besides, the content in the CR only refers to Annex B, which is redundant, using exact the same wording for both NC and EC. All the requirements side condition in section 4 are captured in Annex B.


Ericsson: we can check how to make the wording.
Decision:

Noted


R4-1713163
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5375  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

In this CR, we clarify that the coverage level is with respect to the serving cell.
(Cat A)
Discussion: 

Decision:

Withdrawn


R4-1713164
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5376  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

In this CR, we clarify that the coverage level is with respect to the serving cell.
(Cat A)
Discussion: 

Decision:

Withdrawn


Random access
R4-1713318
Test case for random access on non-anchor carrier





36.133
  CR-5400  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Random access on non-anchor carrier is supported in Rel-14 and corresponding RRM requirement has been introduced in TS36.133 section 6.6. This contribution is to introduce corresponding test case.
Introduce test case for random access on non-anchor carrier.

Discussion: 

Ericsson: This test should also cover PC6 (14 dBm). Currently it only includes 23 dBm and 20 dBm.
Anritsu: Test case should be defined for 5MHz eCell BW also

Anritsu: In A.6.2.18.2.1/2, power of the first preamble shall be +23 dBm for power class 3 (not -23dBm)

Anritsu: In Table A.6.2.18.1-3, the comment about RSRP-ThresholdsNPRACH-InfoList needs to refer to a mapping table (not the accuracy requirements).
Qualcomm: Non-anchor carrier related configurations such as the uplink carrier frequency and NPRACH parameters of non-anchor UL carriers, and nprach-ProbabilityAnchor-r14 are missing. In Table A.6.2.18.1-3, RAR window and MAC contention resolutionTimer for level 2 needs to be changed to pp2. pp6 is too long compared to existing value of sf180/200 in the existing NPRACH test for anchor carrier. also “pp6” is not a valid config for MAC contention resolution timer. Needs to correct Tx power of the first preamble for power class 3 in A.6.18.2.1.
Decision:

Revised to R4-1713906 (from R4-1713318) 


R4-1713906
Test case for random access on non-anchor carrier





36.133
  CR-5400  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Random access on non-anchor carrier is supported in Rel-14 and corresponding RRM requirement has been introduced in TS36.133 section 6.6. This contribution is to introduce corresponding test case.
Introduce test case for random access on non-anchor carrier.

Discussion: 

Decision:

Agreed


R4-1713319
Test case for random access on non-anchor carrier





36.133
  CR-5401  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Random access on non-anchor carrier is supported in Rel-14 and corresponding RRM requirement has been introduced in TS36.133 section 6.6. This contribution is to introduce corresponding test case.
Introduce test case for random access on non-anchor carrier.
(Cat A)
Discussion: 

Decision:

Agreed


Update of maximum DRX cycle length
R4-1713320
Update the maximum DRX cycle length in connected mode





36.133
  CR-5402  rev  Cat: B (Rel-14) v14.5.0





Source: Huawei,HiSilicon

Abstract: 
Update the maximum DRX cycle in connected mode. Remove square brackets in section 8.14.
Discussion: 

R&S: Question for clarification: The new IE does not allow only a longer DRX, but also provide new values which can be used. Since the IE has been introduced from Rel-14, such a possibility will not applicable to Rel-13. How can this be handled in the spec? This issue is also discussed in R4-1712667/8

Huawei: the question may not impact our CR. All the DRX cycles are covered in the spec.
Decision:

Agreed


R4-1713321
Update the maximum DRX cycle length in connected mode





36.133
  CR-5403  rev  Cat: A (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Update the maximum DRX cycle in connected mode. Remove square brackets in section 8.14.
(Cat A)
Discussion: 

Decision:

Agreed


7.3.3
UE demodulation(36.101) [NB_IOTenh-Perf]

7.4
Enhancements on Full-Dimension (FD) MIMO for LTE [LTE_eFDMIMO-Perf]

7.4.1
General [LTE_eFDMIMO-Perf]

Summary of simulation results
R4-1712250
Summary of simulation results for eFD-MIMO CSI test cases (FDD mode)






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
(to be updated)
Discussion: 

Decision:

Noted


R4-1712251
Summary of simulation results for eFD-MIMO CSI test cases (TDD mode)






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
(to be updated)
Discussion: 

Decision:

Noted


R4-1712252
Summary of simulation results for eFD-MIMO demodualtion test cases






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
(to be updated)
Discussion: 

Decision:

Noted
Post-meeting note: The document was revised to R4-1714543 as R4-1712252 in ftp server is corrupted.


CR
Demodulation performance requirement
R4-1712255
CR for introduction of eFD-MIMO demodualtion performance requirements (R14 CAT B)





36.101
  CR-4752  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung

Abstract: 
Introducing two PDSCH demodulation test cases for semi-op-open-loop transmission (rank1 and rank2) and one PDSCH test case for aperiodic ZP CSI-RS transmission. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
Discussion: 

Qualcomm: we should specify the parameter for periodicity.
Decision:

Revised to R4-1713917 (from R4-1712255) 


R4-1713917
CR for introduction of eFD-MIMO demodualtion performance requirements (R14 CAT B)





36.101
  CR-4752  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung,Qualcomm
Abstract: 
Introducing two PDSCH demodulation test cases for semi-op-open-loop transmission (rank1 and rank2) and one PDSCH test case for aperiodic ZP CSI-RS transmission. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
Discussion: 

Decision:

Agreed


R4-1712256
CR for introduction of eFD-MIMO demodualtion performance requirements (R15 CAT A)





36.101
  CR-4753  rev  Cat: A (Rel-15) v15.0.0





Source: Samsung

Abstract: 
Introducing two PDSCH demodulation test cases for semi-op-open-loop transmission (rank1 and rank2) and one PDSCH test case for aperiodic ZP CSI-RS transmission. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
(Cat A)
Discussion: 

Decision:

Agreed


PMI reporting requirement
R4-1712253
CR for introduction of eFD-MIMO PMI test cases (R14 CAT B)





36.101
  CR-4750  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung

Abstract: 
For Class A, 24Tx single PMI test cases with/without CSI-RS density reduction and 32Tx multi PMI test case are introduced. For Class B, new PMI test cases are introduced for CSI-RS density reduction, aperiodic CSI-RS and mult-shot CSI-RS. A new PMI test case is specified for advanced codebook feedback. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
Discussion: 

Decision:

Revised to R4-1713918 (from R4-1712253) 


R4-1713918
CR for introduction of eFD-MIMO PMI test cases (R14 CAT B)





36.101
  CR-4750  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung, Qualcom, Ericssson
Abstract: 
For Class A, 24Tx single PMI test cases with/without CSI-RS density reduction and 32Tx multi PMI test case are introduced. For Class B, new PMI test cases are introduced for CSI-RS density reduction, aperiodic CSI-RS and mult-shot CSI-RS. A new PMI test case is specified for advanced codebook feedback. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
Discussion: 

Decision:

Agreed


R4-1712254
CR for introduction of eFD-MIMO PMI test cases (R15 CAT A)





36.101
  CR-4751  rev  Cat: A (Rel-15) v15.0.0





Source: Samsung

Abstract: 
For Class A, 24Tx single PMI test cases with/without CSI-RS density reduction and 32Tx multi PMI test case are introduced. For Class B, new PMI test cases are introduced for CSI-RS density reduction, aperiodic CSI-RS and mult-shot CSI-RS. A new PMI test case is specified for advanced codebook feedback. Relevant FRC for eFD-MIMO performance requirements are provided in CR R4-17xxxxx.
(Cat A)
Discussion: 

Decision:

Agreed


Hybrid CSI test
R4-1712257
CR for introduction of eFD-MIMO Hybird CSI test cases (R14 CAT B)





36.101
  CR-4754  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung

Abstract: 
Discussion: 

Ericsson: we need more consideration on 
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Samsung: fixed CRI is used in legacy requirement.
Decision:

Revised to R4-1713919 (from R4-1712257) 


R4-1713919
CR for introduction of eFD-MIMO Hybird CSI test cases (R14 CAT B)





36.101
  CR-4754  rev  Cat: B (Rel-14) v14.5.0





Source: Samsun,Qualcomm,Ericsson
Abstract: 
Discussion: 

Decision:

Agreed


R4-1712258
CR for introduction of eFD-MIMO Hybird CSI test cases (R15 CAT A)





36.101
  CR-4755  rev  Cat: A (Rel-15) v15.0.0





Source: Samsung

Abstract: 
Discussion: 

Decision:

Agreed


FRC
R4-1712259
CR for introducing FRC for eFD-MIMO performance requirements test cases(R14 CAT B)





36.101
  CR-4756  rev  Cat: B (Rel-14) v14.5.0





Source: Samsung

Abstract: 
FRC are provided in the annex for new performance test cases of eFD-MIMO.
Discussion: 

Decision:

Agreed


R4-1712260
CR for introducing FRC for eFD-MIMO performance requirements test cases(R15 CAT A)





36.101
  CR-4757  rev  Cat: A (Rel-15) v15.0.0





Source: Samsung

Abstract: 
FRC are provided in the annex for new performance test cases of eFD-MIMO.
(Cat A)
Discussion: 

Decision:

Agreed


7.4.2
UE Demodualtion/CSI (36.101) [LTE_eFDMIMO-Perf]

7.4.2.1
Semi-open-loop transmission [LTE_eFDMIMO-Perf]

Simulation results
R4-1712247
Simulation results for semi-open transmission






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
In this contribution, we provide impairment results for semi-open-transmission test cases of both FDD mode and TDD mode.

Discussion: 

Decision:

Noted


R4-1712871
Simulation result for eFD-MIMO semi-open loop transmission






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented the simulation result for eFD-MIMO rank1 and rank2 semi-open loop transmission for FDD/TDD configuration. The observation in this paper is summarized as follows:

Observation 1. For semi-open loop transmission with rank1, the minimum SNR achieving 70% of the maximum throughput is given by 1.3dB and 0.8dB for FDD and TDD, respectively.

Observation 2. For semi-open loop transmission with rank2, the minimum SNR achieving 70% of the maximum throughput is given by 12.6dB and 12.5dB for FDD and TDD, respectively.
Discussion: 

Decision:

Noted


7.4.2.2
Class A PMI [LTE_eFDMIMO-Perf]

Simulation results
R4-1712867
Simulation result for eFD-MIMO Class A with 24/32Tx in TDD mode






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we present the simulation result for eFD-MIMO Class A with 24 and 32Tx in TDD mode based on the endorsed CR R4-1708726..........................................
In this paper, we presented the simulation result for eFD-MIMO Class A PMI test in TDD mode. The observation and proposal presented in this paper are summarized as follows:

Observation 1. For the Class A PMI test cases in TDD mode, the minimum SNR achieving the 90% of maximum throughput when following UE-reported PMI, and the corresponding gamma value is captured in the Table 1.

Table 1. Summary of simulation result for TDD Class A
	Class A Config
	SNR achieving 90% of max. throughput when following UE reported PMI
	Throughput ratio between follow PMI and random PMI

	TDD Single PMI 24Tx
	3.5 ~ 3.7 dB
	8.02 ~ 8.19

	TDD Single PMI 24Tx with 1/3 CSIRS density reduction
	3.4 ~ 3.6 dB
	7.98 ~ 8.28

	TDD Multiple PMI 32Tx
	7.8 ~ 7.9 dB
	10.67~11.89


Proposal 1. To finalize the gamma threshold for eFD-MIMO Class A PMI test as follows:

· 3.0 for 24Tx Single PMI test with and without CSIRS density reduction

· 4.5 for 32Tx Multiple PMI test 

Discussion: 

Decision:

Noted


Agreement:
· Gamma value for Class A PMI tests

· Single PMI test case for TDD
· Gamma = 3.5 (Intel)
· Gamma = 3.0 (Qualcomm)
· Multiple PMI test case for TDD
· Gamma = 4.5 (Intel, Qualcomm)
R4-1712314
E-FD-MIMO Class A PMI reporting performance requirements






  CR-  rev  Cat:  (Rel-14) v





Source: Intel Corporation

Abstract: 
In this contribution, we provide our link level simulation results and our view on Class A PMI requirements. In summary, we make the following proposals:
Proposal #1:
Use gamma = 3.5 for Single PMI test case and gamma = 4.5 for Multiple PMI test case for TDD mode.
Discussion: 

Decision:

Noted


7.4.2.3
Advanced CSI [LTE_eFDMIMO-Perf]

Simulation results
R4-1712249
Simulation results for Advanced CSI test cases






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
In this contribution, we discuss test case design for advanced CSI and provide simulation results for eFD-MIMO.

P1: Two alternatives can be considered:

· Alt1: With HARQ retransmission (4), gamma = 1.05/1.02 

· Alt2: Without HAQRQ retransmission(1), gamma =1.20

P2: We prefer with Alt 1 with HARQ.

Discussion: 

Intel: 1.02 is testable. We are OK with 1.02.

Samsung: it depends on how to set the test metric. It can serve the test purpose.
Huawei: we need to check whether the gamma value is too low.
Decision:

Noted


· HARQ (re-)transmission setting up for advanced CSI tests

· With 4 HARQ (re-)transmission 
· Test point
· Gamma = 1.02
R4-1712782
Simulation results for Advanced CSI PMI/RPI test






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution gives the simulation results for Advanced CSI PMI/RMI requirements.
Proposal: RAN4 set the HARQ transmission setup to 4.
Discussion: 

Decision:

Revised to R4-1713894 (from R4-1712782) 


R4-1713894
Simulation results for Advanced CSI PMI/RPI test






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution gives the simulation results for Advanced CSI PMI/RMI requirements.
Proposal: RAN4 set the HARQ transmission setup to 4.
Discussion: 

Decision:

Noted


R4-1712868
Simulation result for eFD-MIMO Advanced CSI






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we present the simulation result for advanced CSI for different HARQ transmission schemes.
In this paper, we presented the simulation result for eFD-MIMO with advanced CSI codebook in FDD/TDD modes under both options of no HARQ and up to four HARQ retransmission. The observation and proposal presented in this paper are summarized as follows:

Observation 1. Disabling HARQ retransmission provides better distinguishability (larger gamma) for the PMI tests with the advanced CSI codebook both in FDD/TDD modes. Minimum SNR achieving 70% of the maximum throughput, and the corresponding gamma values are summarized in Table 1.

Table 1. Summary of simulation result for the eFD-MIMO PMI test with advanced CSI for 16QAM ½ rate rank2 in medium correlation channel with and without HARQ retransmission
	Advanced CSI PMI test config
	SNR achieving 70% of max. throughput when following UE reported PMI
	Throughput ratio between follow PMI and follow PMI with RPI=0 (gamma)

	FDD with HARQ retransmission
	4.8 dB
	1.32

	FDD without HARQ retransmission
	5.2 dB
	1.64

	TDD with HARQ retransmission
	4.1 dB
	1.2

	TDD without HARQ retransmission
	5.2 dB
	1.72


Proposal 1. To finalize the test configuration for eFD-MIMO PMI test with advanced CSI codebook as no HARQ retransmission with the gamma threshold of 1.2 for both FDD and TDD cases.
Discussion: 

Decision:

Noted


R4-1713474
Simulation results for PMI/RPI reporting test of the advanced CSI codebook






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze CSI requirements for advanced codebook and propose that

Proposal 1: Use HARQ = 4 with gamma = 1.2 as the test point.
Discussion: 

Decision:

Noted


7.4.2.4
Hybrid CSI [LTE_eFDMIMO-Perf]

Simulation results
R4-1712248
Open issues for eFD-MIMO performance test cases






  CR-  rev  Cat:  (Rel-14) v





Source: Samsung

Abstract: 
In this contribution, we give proposals to finalize test requirements for Class B PMI test cases (TDD mode) and Hybrid CSI mechanism 2 test cases.

Proposal 1: Introducing test requirements for Class B density reduction PMI test case (TDD mode): 1.2

Proposal 2: Reusing existing test requirements of 9.1.4.3.2 (TDD) for aperiodic CSI-RS test case and multi-shot CSI-RS test cases: 3 (TDD mode).

Proposal 3: Introduce Hybrid CSI mechanism 2 test requirements as below:

· FDD Mode: 1.4

· TDD Mode:1.4

Discussion: 

Decision:

Noted


Agreements:
· Requirement for Hybrid CSI mechanism 2 test
· Gamma=1.3 for FDD and TDD at the SNR for 70% relative throughput
· Requirement for Class B PMI tests

· Class B density reduction TDD PMI test cases
· Gamma=1.2 corresponding to 70% relative throughput with following PMI (Samsung, Qualcomm)
· Class B aperiodic CSI-RS test case and multi-shot CSI-RS TDD test case
· Gamma =3 corresponding to 70% relative throughput (Samsung, Qualcomm)
R4-1712870
Simulation result for eFD-MIMO Hybrid CSI in TDD






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented the simulation result for eFD-MIMO hybrid CSI mechanism 2 in TDD mode based on the test parameters endorsed in [1]. The proposal and the observation in this paper are summarized as follows:

Observation 1. For a given test config and metric for hybrid CSI mechanism 2 in [1], γ value of3 1.77 can be achieved at the SNR point of 6.5dB where beamforming based on the UE report of CRI from 1st eMIMO type and PMI from 2nd eMIMO type reaches the 70% of the maximum throughput.

Proposal 1. To use the gamma threshold of 1.2 for TDD hybrid CSI mechanism 2 CSI test where gamma value is determined at the SNR the 70% of the maximum throughput is achieved when precoding based on UE-reported CRI/PMI.

Discussion: 

Decision:

Noted


R4-1712783
Simulation results for Hybird CSI test case






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

RAN4#84bis endorsed the CR on Hybrid CSI test [1]. This contribution provides the simulation result based on the agreed test setup.
Discussion: 

Decision:

Revised to R4-1713895 (from R4-1712783) 


R4-1713895
Simulation results for Hybird CSI test case






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

RAN4#84bis endorsed the CR on Hybrid CSI test [1]. This contribution provides the simulation result based on the agreed test setup.
Discussion: 

Decision:

Noted


7.4.2.5
CRI-RS Enhancement [LTE_eFDMIMO-Perf]

Simulation results
R4-1712784
Simulation results for Class B PMI test cases






  CR-  rev  Cat:  (Rel-14) v





Source: Ericsson

Abstract: 

This contribution gives the simulation results for Class B PMI test cases.

Discussion: 

Decision:

Noted


R4-1712869
Simulation result for eFD-MIMO Class B enhancement in TDD






  CR-  rev  Cat:  (Rel-14) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented the simulation result for TDD eFD-MIMO Class B enhancements including aperiodic CSIRS and Class B K=1 alternative codebook with ½ CSIRS frequency density.

The proposals made in this paper are summarized as follows:

Proposal 1. To re-use γ threshold of 3.0 for TM9 TDD 8Tx PMI test case with aperiodic and multi-shot CSIRS where γ is defined as the relative throughput ratio between precoding based on UE report and the random precoding at the SNR the 70% of the maximum throughput is achieved when using precoding based on UE report.

Proposal 2. To re-use γ threshold of 1.2 for TM9 TDD 8Tx PMI test case with Class B K=1 alternative codebook with half the CSIRS frequency density where γ is defined as the relative throughput ratio between precoding based on UE report and the random precoding at the SNR the 70% of the maximum throughput is achieved when using precoding based on UE report.
Discussion: 

Decision:

Noted


7.4.3
Others [LTE_eFDMIMO-Perf]
8
Rel-15 Work Items for LTE

8.1
LTE Advanced Intra-band CA including contiguous and non-contiguous [LTE_CA_R15_intra]

8.1.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_intra-Core/Perf]

R4-1712405
TR 36.715-00-00 v0.3.0 Rel-15 LTE Intra-band





36.715-00-00
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TR 36.715-00-00 v0.3.0 Rel-15 LTE Intra-band

Discussion: 

Decision: 

The document was approved.



R4-1712403
Revised WID: Basket WI for LTE Intra-band CA Rel-15






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Revised WID: Basket WI for LTE Advanced Intra-band Rel-15 CA, with updates compared to the approved WID at RAN #77

Discussion: 

Decision: 

The document was endorsed.



R4-1712408
Introduction of Rel-15 LTE Intra-band combinations in 36.101





36.101
  CR-4768  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.101 (big CR)

Discussion: 

Decision: 

The document was agreed.



R4-1712409
Introduction of Rel-15 LTE Intra-band combinations in 36.104





36.104
  CR-4734  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.104 (big CR)

Discussion: 

Decision: 

The document was agreed.



R4-1712410
Introduction of Rel-15 LTE Intra-band combinations in 36.141





36.141
  CR-1100  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.141 (big CR)

Discussion: 

Decision: 

The document was agreed.



8.1.2
UE RF [LTE_CA_R15_intra]

R4-1712438
CA_3DL_66A-66A-66A_1UL_BCS0





36.715-00-00
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_3DL_66A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



8.2
LTE Advanced Inter-band CA Rel-15 for 2DL/1UL [LTE_CA_R15_2DL1UL]

8.2.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_2DL1UL-Core/Perf]

R4-1712374
 TR 36 715-02-01_Rel-15_2DL 1UL CA





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.



R4-1712745
Revised WID on LTE Advanced inter-band CA Rel-14 for 2DL/1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

(Replaces RP-171790)

Abstract: 

last approved WID: RP-171026

Discussion: 

Decision: 

The document was revised in R4-1714201.


R4-1714201
Revised WID on LTE Advanced inter-band CA Rel-14 for 2DL/1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

(Replaces RP-171790)

Abstract: 

last approved WID: RP-171026

Discussion: 

Decision: 

The document was endorsed.


R4-1712172
CR for 36101





36.101
  CR-4745  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.



R4-1712173
CR for 36104





36.104
  CR-4733  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.



R4-1712174
CR for 36141





36.141
  CR-1099  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.




R4-1712740
new WID LTE Advanced inter-band CA Rel-15 for 2DL1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was withdrawn.


8.2.2
UE RF [LTE_CA_R15_2DL1UL-Core]

<2+71>
R4-1713301
Harmonic Related MSD Study for CA_2A-71A






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In this contribution we study B2 and B71 CA Harmonic 3 related issues for all possible bandwidth combinations to completre the work started in last meeting [3]. 

Discussion: 

Skyworks: we are ok to use MSD values proposed in Qualcomm paper but we would like to further discuss on foonote.
Decision: 

The document was noted.



R4-1713831
MSD for Band 2 + Band 71 CA combinations






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Compute the MSD for all bandwidth combinations from 3rd harmonic of UL in B71 to DL in B2.

Discussion: 

Decision: 

The document was noted.



R4-1713832
TP for TR 36.715-02-01: CA_2A-71A MSD





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Qualcomm Incorporated

Flagged:

	Company
	Comments

	Skyworks
	CA_2A-71A MSD must be approved first based on R4-1711543 (Skyworks) and R4-1713831 (Qualcomm).

	Qualcomm
	Missing sections of delta TIB and Delta RIB. It has been agreed that TPs will have all sections and will not have portions of TPs. Also the format of the section numbers donot follow the TR guidelines.


Discussion: 

Decision: 

The document was revsed in R4-1713981.

R4-1713981
TP for TR 36.715-02-01: CA_2A-71A MSD





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.

<40+43>
R4-1713122
UE requirement relaxation for CA_2DL_40A-43A_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.


R4-1713119
TP for TR 36.715-02-01: CA_2DL_40A-43A_1UL_BCS0





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Qualcomm
	Missing sections of delta TIB and Delta RIB. It has been agreed that TPs will have all sections and will not have portions of TPs


Discussion: 

Decision: 

The document was revised in R4-1713982.

R4-1713982
TP for TR 36.715-02-01: CA_2DL_40A-43A_1UL_BCS0





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


<1+32>
R4-1713776
TP for TR 36.715-02-01: CA_1A-32A





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

Flagged:

	Company
	Comments

	Qualcomm
	The TP in R4-1713776 does not indicate whether the filter data is provided under nominal conditions or includes accommodation for temperature and process tolerance. Also, the insertion loss is missing from Vendor B


Discussion: 

Decision: 

The document was revised in R4-1713971.


R4-1713971
TP for TR 36.715-02-01: CA_1A-32A





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

Discussion: 

Qualcomm: we are ok with data. 70dB isolation under ETC is not what we expected, though.
Vodafone: Filter vendor actually said the isolation is close to 80dB. 
Qualcomm: we do not believe in 80dB isolation. 

KDDI: upper frequency of 32 should be 1496MHz.
Qualcomm: we are wondering if 80dB isolation is achievable or not. We would like to get feedback from filter vendors.

Skyworks:  we do not have number for this specific band combination now.

Vodafone: at least it is clear that we can get more than 50 dB isolation.

Qualcomm: probably final conclusion is acceptable. But we are not comfortable to this data which may not be achievable. 

Skyworks: even if PCB isolation may be difficult to get 70dB isolation. 

Vodafone: none of the TPs consider PCB isolation. This is not for MSD calculation. If we just mention that isolation is more than 50dB is acceptable?

Qualcomm: we should not reflect what filter vendors shared differently. If companies are ok to accept the final conclusion with single filter data, we can accept it.

Decision: 

The document was revised in R4-1713983.

R4-1713983
TP for TR 36.715-02-01: CA_1A-32A





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

Discussion: 

Decision: 

The document was approved.

R4-1713838
TP for TR 36.715-02-01: CA_1A-41A_BCS1





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

Discussion: 

Qualcomm: we need more time to check the data. the frequency range of B41 is limited. Do we need to have three filters to accommodate B41? It is not reasonable. So we have some concerns.
Vodafone: the distribution SW and antenna SW, this is nothing new. There are B41 filters specific to a certain region. Thus impact on UE implementation should be minimum. 

Qualcomm: you have triplexer. We have already had 1+41 with a limitation for B41 UL. Then, we need to deal with three differnet configurations. It does not make sense. We need to check if this way is supportable or not.

Qualcomm: we have still concern on this since this 1+41 with Band 1 PCell was already in the market. What is the time frame for this configuration?
Vodafone: This was a part of Rel14 WI. This is for India. Our understanding is that 1+41 is full 41 UL supported. Why is this requested? 

Vodafone: There is only one definition with Band 1 PCell. Why full 41 UL support is necessary?

Qualcomm: we need to wait for the feedback from OEM.

Vodafone: What is the additional complexity? Qualcomm can point out if the architecture work or not? The architecture is not complicated.

Qualcomm: Real devices support more band combinations. They may not be able to adopt the shown architecture.
Vodafone: we would like to check when UEs are transmitting Band 1 UL, the proposed triplexer architecture does not work or not.

Decision: 

The document was noted.


<Approved TPs>

R4-1712421
CA_2DL_26A-48A_1UL_BCS0





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, SouthernLinc

Abstract: 

TP to introduce CA_2DL_26A-48A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712425
CA_2DL_28A-38A_1UL_BCS0





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce CA_2DL_28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712467
TP to TR 36.715-02-01: CA_2DL_12A-46A_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712697
TP for TR36.715-02-01: Requirements for B70+B71 CA





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Dish Network

Abstract: 

This TP captures the requirements for CA_70A-71A.

Discussion: 

Decision: 

The document was approved.



<Withwrawn TPs>

R4-1712696
TP for TR36.715-02-01: Requirements for B70+B71 CA





36.715-02-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Dish Network

Abstract: 

This TP captures the requirements for CA_70A-71A.

Discussion: 

Decision: 

The document was withdrawn.

8.3
LTE Advanced Inter-band CA Rel-15 for 3DL/1UL [LTE_CA_R15_3DL1UL]

8.3.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_3DL1UL-Core/Perf]

R4-1713214
TR 36.715-03-01: 3DL/1UL inter-band CA R15 v0.2.0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1713217
Revised WID: LTE Advanced inter-band CA Rel-15 for 3DL/1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was endorsed.



R4-1713219
Introduction of completed R15 3DL band combinations to TS 36.101





36.101
  CR-4820  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed
R4-1713220
Introduction of completed R15 3DL band combinations to TS 36.104





36.104
  CR-4747  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1713221
Introduction of completed R15 3DL band combinations to TS 36.141





36.141
  CR-1111  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was agreed
8.3.2
UE RF [LTE_CA_R15_3DL1UL-Core]

<Correction CRs for Rel15>
Session chair note: The fundamental purpose of the 3841 and 3508 is the same. 3508 has however, an additional change to correct table format to make the relevant table correct so that 3508 is adopted for an officla agreement.
R4-1713841
Correction to supported bandwidths for CA_20A-38C





36.101
  CR-4858  rev  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was endorsed.



R4-1713508
Correction to Rel-15 CA configurations





36.101
  CR-4840  rev  Cat: F (Rel-15) v15.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was agreed.

<7+8+40>
R4-1713120
UE requirement relaxation for CA_3DL_7A-8A-40A_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.



R4-1713117
TP for TR 36.715-03-01: CA_3DL_7A-8A-40A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



<1+8+38>
R4-1713121
UE requirement relaxation for CA_3DL_1A-8A-38A_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted



R4-1713118
TP for TR 36.715-03-01: CA_3DL_1A-8A-38A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



<8+20+28>
R4-1712424
CA_3DL_8A-20A-28A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Telia

Abstract: 

TP to introduce CA_3DL_8A-20A-28A_1UL_BCS0

Flagged:

	Company
	Comments

	Skyworks
	Need to clarify how diversity paths are implemented (extra filters, antennae, …?)


Discussion: 

Decision: 

The document was revised in R4-1713984.

R4-1713984
CA_3DL_8A-20A-28A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Telia

Abstract: 

TP to introduce CA_3DL_8A-20A-28A_1UL_BCS0

Discussion: 

Decision: 

The document was approved


<1+32 related CA>
R4-1713787
TP for TR 36.715-03-01: CA_1A-7A-32A





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

Session chair note: R4-1713776 needs to be addressed first.
Flagged:

	Company
	Comments

	Qualcomm
	The TP is related to CA_1A-32A of R4-1713776.


Discussion: 

Decision: 

The document was approved.



<2+71 related CA>
R4-1713833
TP for TR 36.715-03-01: CA_2A-2A-71A MSD





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Flagged:

	Company
	Comments

	Skyworks
	CA_2A-71A MSD must be approved first based on R4-1711543 (Skyworks) and R4-1713831 (Qualcomm).


Discussion: 

Decision: 

The document was approved.



R4-1713834
TP for TR 36.715-03-01: CA_2A-4A-71A MSD





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Flagged:

	Company
	Comments

	Skyworks
	CA_2A-71A MSD must be approved first based on R4-1711543 (Skyworks) and R4-1713831 (Qualcomm).


Discussion: 

Decision: 

The document was approved.



R4-1713835
TP for TR 36.715-03-01: CA_2A-66A-71A MSD





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Flagged:

	Company
	Comments

	Skyworks
	CA_2A-71A MSD must be approved first based on R4-1711543 (Skyworks) and R4-1713831 (Qualcomm).


Discussion: 

Decision: 

The document was approved.


R4-1712426
CA_3DL_3A-28A-38A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to introduce CA_3DL_3A-28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712427
CA_3DL_3C-38A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to introduce CA_3DL_3C-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712428
CA_3DL_7A-8A-38A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to introduce CA_3DL_7A-8A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712431
CA_3DL_7A-28A-38A_1UL_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to introduce CA_3DL_7A-28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712469
TP to TR 36.715-03-01: CA_3DL_12A-46C_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712470
TP to TR 36.715-03-01: CA_3DL_5A-12A-46A_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712698
TP for TR36.715-03-01: Requirements for CA_70C-71A and CA_66A-70A-71A 





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Dish Network

Abstract: 

This contribution is a TP to capture the requirements for CA_70C-71A and CA_66A-70A-71A.

Discussion: 

Decision: 

The document was approved.



R4-1712793
TP for TR 36.715-03-01: operating bands, channel bandwidths, co-existence studies for CA_1C-5A_BCS0





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: China Telecom Corporation Ltd.

Discussion: 

Decision: 

The document was approved.



R4-1713511
TP for TR 36.715-03-01: CA_3C-32A





36.715-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

Discussion: 

Decision: 

The document was approved.



8.4
LTE Advanced Inter-band CA Rel-15 for 4DL/1UL [LTE_CA_R15_4DL1UL]

8.4.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_4DL1UL-Core/Perf]

R4-1712406
TR 36.715-04-01 v0.3.0 Rel-15 LTE 4DL/1UL





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TR 36.715-04-01 v0.3.0 Rel-15 LTE 4DL/1UL

Discussion: 

Decision: 

The document was approved.



R4-1712404
Revised WID: Basket WI for LTE inter-band CA Rel-15 for 4DL/1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Revised WID: Basket WI for LTE Advanced 5DL/1UL Rel-15 CA, with updates compared to the approved WID at RAN #77

Discussion: 

Decision: 

The document was endorsed.



R4-1712411
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.101





36.101
  CR-4769  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.101 (big CR)

Discussion: 

Decision: 

The document was endorsed.



R4-1712412
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.104





36.104
  CR-4735  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.104 (big CR)

Discussion: 

Decision: 

The document was endorsed.



R4-1712413
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.141





36.141
  CR-1101  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.141 (big CR)

Discussion: 

Decision: 

The document was endorsed.



8.4.2
UE RF [LTE_CA_R15_4DL1UL-Core]

<1+32 related CA>
R4-1713788
TP for TR 36.715-04-01: CA_1A-7A-20A-32A





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

Session chair note: R4-1713776 needs to be addressed first.
Flagged:

	Company
	Comments

	Qualcomm
	The TP is related to CA_1A-32A of R4-1713776.


Discussion: 

Decision: 

The document was approved.



R4-1714184
TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_48C-66C_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson, Verizon
Discussion: 

Decision: 

The document was approved.


R4-1714185
TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_48C-66B_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson, Verizon
Discussion: 

Decision: 

The document was approved.


R4-1712333
TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_14A-66A-66A-66A






  CR-  rev  Cat:  () v





Source: Intel Corporation, AT&T

Discussion: 

Decision: 

The document was approved.



R4-1712429
CA_4DL_3C-7A-38A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce CA_4DL_3C-7A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712430
CA_4DL_3C-28A-38A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce CA_4DL_3C-28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712432
CA_4DL_2A-14A-30A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_2A-14A-30A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712433
CA_4DL_2A-14A-66A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_2A-14A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712434
CA_4DL_2A-2A-14A-30A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_2A-2A-14A-30A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712435
CA_4DL_2A-2A-14A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_2A-2A-14A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712436
CA_4DL_14A-30A-66A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_14A-30A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712439
CA_4DL_2A-66A-66A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_4DL_2A-66A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712465
TP to TR 36.715-04-01: CA_4DL_5A-12A-46C_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712466
TP to TR 36.715-04-01: CA_4DL_12A-46D-1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712534
TP to TR 36.715-04-01: CA_4DL_13A-48A-48A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712535
TP to TR 36.715-04-01: CA_4DL_13A-48C-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712539
TP to TR 36.715-04-01: CA_4DL_2A-2A-46C_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712540
TP to TR 36.715-04-01: CA_4DL_ 14A-30A-66A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712541
TP to TR 36.715-04-01: CA_4DL_46C-66A-66A_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712699
TP for TR36.715-04-01: Requirements for CA_66C-70A-71A, CA_66A-70C-71A, and CA_66A-66A-70A-71A 





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Dish Network

Abstract: 

This contribution is a TP to capture the requirements for CA_66C-70A-71A, CA_66A-70C-71A, and CA_66A-66A-70A-71A.

Discussion: 

Decision: 

The document was approved.



R4-1712794
TP for TR 36.715-04-01: operating bands, channel bandwidths, co-existence studies for CA_1C-3A-5A_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: China Telecom Corporation Ltd.

Discussion: 

Decision: 

The document was approved.



R4-1713116
TP for TR 36.715-04-01: CA_4DL_7A-8A-40C_1UL_BCS0





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1713621
TP for TR 36.715-04-01: CA_3C-7A-32A





36.715-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

Discussion: 

Decision: 

The document was approved.



8.5
LTE Advanced Inter-band CA Rel-15 for 5DL/1UL [LTE_CA_R15_5DL1UL]

8.5.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_5DL1UL-Core/Perf]

R4-1713628
TR 36.715-05-01 v0.2.0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1712456
LTE 5DL/1UL CR for TS 36.101





36.101
  CR-4773  rev  Cat: F (Rel-15) v15.0.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1713627
Revised WI: LTE Advanced inter-band CA Rel-15 for 5DL/1UL






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia

Discussion: 

Decision: 

The document was endorsed.



R4-1713629
Introduction of 5DL CA combinations to 36.104





36.104
  CR-4751  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1713630
Introduction of 5DL CA combinations to 36.141





36.141
  CR-1112  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



8.5.2
UE RF [LTE_CA_R15_5DL1UL-Core]

<Correction CRs>
R4-1713398
Correction to Uplink configurations for CA_5DL_1A-1A-3C-7A_1UL_BCS0, CA_5DL_1A-3C-7A-8A_1UL_BCS0 and max aggregation bandwidth for CA_1A-3C-7A-20A





36.101
  CR-4821  rev  Cat: F (Rel-15) v15.0.0





Source: MediaTek Inc.

Session chair note: Moved from 8.5.1
Discussion: 

Decision: 

The document was agreed.



<Approved TPs>
R4-1712334
TP for Rel-15 5DL 36.715-05-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_5DL_2A-2A-14A-30A-66A






  CR-  rev  Cat:  () v





Source: Intel Corporation, AT&T

Discussion: 

Decision: 

The document was approved.



R4-1712437
CA_5DL_2A-14A-30A-66A-66A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_5DL_2A-14A-30A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712440
CA_5DL_2A-14A-66A-66A-66A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, AT&T

Abstract: 

TP to introduce CA_5DL_2A-14A-66A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712441
CA_5DL_48C-48C-66A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Verizon

Abstract: 

TP to introduce CA_5DL_48C-48C-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712442
CA_5DL_48A-48D-66A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Verizon

Abstract: 

TP to introduce CA_5DL_48A-48D-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712443
CA_5DL_48A-48C-66B_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Verizon

Abstract: 

TP to introduce CA_5DL_48A-48C-66B_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712444
CA_5DL_48A-48C-66C_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson, Verizon

Abstract: 

TP to introduce CA_5DL_48A-48C-66C_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712464
TP to TR 36.715-05-01: CA_5DL_5A-12A-46D-1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712468
TP to TR 36.715-05-01: CA_5DL_12A-46E_1UL_BCS0






  CR-  rev  Cat:  () v





Source: Nokia, U.S. Cellular

Discussion: 

Decision: 

The document was approved.



R4-1712536
TP to TR 36.715-05-01: CA_5DL_2A-48A-48D_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712537
TP to TR 36.715-05-01: CA_5DL_2A-48C-48C_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712538
TP to TR 36.715-05-01: CA_5DL_2A-48E_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712542
TP to TR 36.715-05-01: CA_5DL_ 2A-2A-14A-66A-66A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Belll

Abstract: 

BCS, coexistence analysis, and DTib/Rib are provided to complete the CA.

Discussion: 

Decision: 

The document was approved.



R4-1712700
TP for TR36.715-05-01: Requirements for CA_66A-66A-70C-71A, and CA_66C-70C-71A 





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Dish Network

Abstract: 

This contribution is a TP to capture the requirements for CA_66A-66A-70C-71A, and CA_66C-70C-71A.

Discussion: 

Decision: 

The document was approved.



R4-1713114
TP for TR 36.715-05-01: CA_5DL_3C-7C-20A_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1713115
TP for TR 36.715-05-01: CA_5DL_3C-7A-20A-28A_1UL_BCS0





36.715-05-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



8.6
LTE Advanced Inter-band CA Rel-15 for 2DL/2UL [LTE_CA_R15_2DL2UL]

8.6.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_2DL2UL-Core]

R4-1713443
TR 36.715-02-02 v0.2.0





36.715-02-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Updated TR for 2UL CA.

Discussion: 

Decision: 

The document was approved.



R4-1713985
Revised WID for 2DL/2UL inter-band CA






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Reived WID to capture new CA band combinations and chaged status

Discussion: 

Decision: 

The document was endorsed
R4-1712989
Introduction of completed R15 2DL/2UL band combinations to TS 36.101





36.101
  CR-4802  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was agreed



8.6.2
UE RF [LTE_CA_R15_2DL2UL-Core]

R4-1712990
Consideration on co-existence with other systems






  CR-  rev  Cat:  () v





Source: Huawei, Hisilicon

Abstract: 

This contribution is for approval.

Discussion: 

Skyworks: is this alinged with NR? 
Huawei: In NR, the TPs are referring to those for LTE. so, we can improve NR TPs. 

Skyworks: What is the intention?

Huawei: our proposal is we make this apply to NR TPs as well.

Decision: 

The document was approved.



R4-1713444
TP for TR 36.715-02-02 Co-existence study for 2UL band combinations





36.715-02-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Discussion: 

Decision: 

The document was approved.



8.7
LTE Advanced Inter-band CA Rel-15 for xDL/2UL with x=3,4,5 [LTE_CA_R15_xDL2UL]

8.7.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_xDL2UL]

R4-1713034
TR update for xDL/2UL CA in rel-15





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: LG Electronics France

Abstract: 

Provide updated TR for xDL/2UL CA

Discussion: 

Decision: 

The document was approved.



R4-1713042
Introduction of additional xDL/2UL CA band combinations in Rel-15





36.101
  CR-4810  rev  Cat: B (Rel-15) v15.0.0





Source: LG Electronics France

Abstract: 

Introduce new CA band combinations for xDL/2UL CA in Rel-15.

Discussion: 

Decision: 

The document was agreed.



R4-1713044
Revised WID for xDL/UL inter-band CA with x=3,4,5 in Rel-15






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

Reived WID to capture new CA band combinations and chaged status

Discussion: 

Decision: 

The document was endorsed.



8.7.2
UE RF [LTE_CA_R15_xDL2UL-Core]

<Summary of MSD analysis for CA_1A-7A-26A & CA_3A-7A-26A >
R4-1713040
MSD test results for xDL/2UL CA w/ self-interference problems in rel-15





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

Based on agreed self-desense analysis, we provide MSD results for some xDL/2UL CA band combinations with self-interference problems in rel-15

Discussion: 

Decision: 

The document was approved.



<TP for summary of MSD analysis >
R4-1713039
TP on summary of interference studyies for xDL/2UL CA in rel-15





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: LG Electronics France

Abstract: 

The agreed MSD levels for xDL/2UL CA combinations w/ self-desense problems are captured in the section of 5.1.5 summary of interference studies.

Discussion: 

Decision: 

The document was approved.



<3DL/2UL>
R4-1712826
TP for TR 36.715-00-02: CA_3DL_1A-3A-3A_2UL_1A-3A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712827
TP for TR 36.715-00-02: CA_3DL_3A-3A-19A_2UL_3A-19A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712828
TP for TR 36.715-00-02 CA_3DL_3A-3A-21A_2UL_3A-21A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712829
TP for TR 36.715-00-02 CA_3DL_3A-3A-42A_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712830
TP for TR 36.715-00-02 CA_3DL_1A-42A-42A_2UL_1A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712831
TP for TR 36.715-00-02 CA_3DL_3A-42A-42A_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

<4DL/2UL>
R4-1712832
TP for TR 36.715-00-02 CA_4DL_1A-3A-3A-19A_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712833
TP for TR 36.715-00-02 CA_4DL_1A-3A-3A-21A_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712834
TP for TR 36.715-00-02 CA_4DL_1A-3A-3A-42A_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712835
TP for TR 36.715-00-02 CA_4DL_1A-42A-42C_2UL_1A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712836
TP for TR 36.715-00-02 CA_4DL_1A-42D_2UL_1A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712837
TP for TR 36.715-00-02 CA_4DL_3A-3A-19A-21A_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712838
TP for TR 36.715-00-02 CA_4DL_3A-3A-42C_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712839
TP for TR 36.715-00-02 CA_4DL_3A-42A-42C_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712840
TP for TR 36.715-00-02 CA_4DL_3A-42D_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



<5DL/2UL>
R4-1712841
TP for TR 36.715-00-02 CA_5DL_1A-3A-3A-19A-21A_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712842
TP for TR 36.715-00-02 CA_5DL_1A-3A-3A-42C_2UL_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712843
TP for TR 36.715-00-02 CA_5DL_1A-42E_2UL_1A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712844
TP for TR 36.715-00-02 CA_5DL_1A-42C-42C_2UL_1A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712845
TP for TR 36.715-00-02 CA_5DL_3A-42E_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712846
TP for TR 36.715-00-02 CA_5DL_3A-42C-42C_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712847
TP for TR 36.715-00-02 CA_5DL_3A-3A-42D_2UL_3A-42A_BCS0





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712511
TP for TR 36.715-00-02: Coexistence studies for CA_3A-3A-7A-7A-8A 5DL/2UL CA





36.715-00-02
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



8.8
LTE DL 4Rx antenna ports [LTE_4Rx_AP_DL_bands_R15]

8.8.1
UE RF core(36.101) [LTE_4Rx_AP_DL_bands_R15-Core]

8.8.2
RRM (36.133) [LTE_4Rx_AP_DL_bands_R15-Core]

8.8.3
UE demodulation and CSI (36.101) [LTE_4Rx_AP_DL_bands_R15-Perf]

8.9
Add UE Power Class 2 to band 41 intra-band contiguous LTE carrier aggregation [LTE_CA_C_B41_PC2]

8.9.1
UE RF (36.101) [LTE_CA_C_B41_PC2-Core]

R4-1713824
Introduction of PC2 for CA_41C





36.101
  CR-4852  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated, Sprint

Abstract: 

Introduce PC2 for UL CA_41C. Resubmission of endorsed CR.

Discussion: 

Decision: 

The document was agreed.



R4-1714017
Draft LS on the addition of PC2 for uplink CA_41C





36.101
  CR-  rev  Cat: 　(Rel-15) v15.0.0





Source: Sprint
Abstract: 

Discussion: 

KDDI: this is related with Japanese regulation. Introcuditon of UE capability may not be enough to resolve the regulation issue.
Decision: 

The document was approved


8.9.2
Other specifications [LTE_CA_C_B41_PC2-Core/Perf]

8.10
450 MHz Band for LTE in Region 3 [LTE450_Reg3]

R4-1712156
TR 36.759 v0.2.0





36.759
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: China Unicom

Abstract: 

This is the Draft TR of 36.759 for approval. 

Discussion: 

Decision: 

The document was approved.



8.10.1
General [LTE450_Reg3]

8.10.2
Applicability to NB-IoT and eMTC [LTE450_Reg3-Core]

8.10.3
UE RF (36.101) [LTE450_Reg3-Core]

8.10.4
BS related specs (36.104 etc) [LTE450_Reg3-Core/Perf]

8.10.5
RRM related specs (36.133 etc) [LTE450_Reg3-Core/Perf]

8.10.6
Other specifications [LTE450_Reg3-Core/Perf]

8.11
LAA/eLAA for the CBRS 3.5GHz band in the United States [LTE_3550_CBRS_US_LAA]

8.11.1
General [LTE_3550_CBRS_US_LAA]

<TR update>

R4-1713035
TR 36.790 v0.0.1; LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: AT&T GNS Belgium SPRL

Discussion: 

Decision: 

The document was approved.


<TPs for TR>
R4-1712567
TP to TR 36.790 Symbol section






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

TP to TR 36.790 providing Symbol section

Discussion: 

Decision: 

The document was approved.



R4-1712568
TP to TR 36.790 Acronyms section






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

TP to TR 36.790 providing Acronyms section

Discussion: 

Decision: 

The document was approved.



R4-1712569
TP to TR 36.790 Regulatory Framework section






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

TP to TR 36.790 on Regulatory Framework

Discussion: 

Decision: 

The document was approved.



R4-1712570
TP to TR 36.790 DL and UL access procedures section






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

TP to TR 36.790 on DL and UL access procedures

Discussion: 

Decision: 

The document was approved.


R4-1713535
TP on introduction and scope for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was approved.



R4-1713537
TP on band arrangements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was revised in R4-1713988.



R4-1713988
TP on band arrangements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was approved.


R4-1713538
TP on "Relevance with LAA band 46 and TDD band 48" for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to Section 4.2 Relevance with LAA band 46 and TDD band 48

Discussion: 

Decision: 

The document was revised in R4-1714205.

R4-1714205
TP on "Relevance with LAA band 46 and TDD band 48" for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to Section 4.2 Relevance with LAA band 46 and TDD band 48

Discussion: 

Qualcomm: How can we interpret “shall be similar”?
Ericsson: if Qualcomm can provide better wordings, we are fine to revise it.

Decision: 

The document was approved.

<Withdrawn t-docs>

R4-1713534
Updated TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Compiled all the agreed TPs in the last RAN4 meeting for TR 36.790

Discussion: 

Decision: 

The document was withdrawn.

R4-1713264
TR 36.790 LAA/eLAA for the "CBRS" 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: AT&T GNS Belgium SPRL

Abstract: 

TR 36.790 v0.1.0 including TPs agreed in RAN4 #84bis meeting and updates to content structure

Discussion: 

Decision: 

The document was withdrawn.

8.11.2
UE RF (36.101) [LTE_3550_CBRS_US_LAA-Core]

R4-1712453
A-MPR for FS 3 operations in the CBRS band 3550-3700 MHz (Band 49)






  CR-  rev  Cat:  () v





Source: Nokia

Discussion: 

Decision: 

The document was withdrawn.



R4-1713004
Co-existence TP to TR 36.790





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

Co-existence TP to TR 36.790

Discussion: 

Decision: 

The document was approved.



R4-1713536
TP on UE requirements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was revised in R4-1713989.


R4-1713989
TP on UE requirements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was revised in R4-1714361
R4-1714361
TP on UE requirements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was revised in R4-1714363.

R4-1714363
TP on UE requirements for Rel-15 TR 36.790: LAA/eLAA for the “CBRS” 3.5GHz band in the United States





36.790
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

In this contribution, we propose a text for this TR which includes texts related to band information of the report.

Discussion: 

Decision: 

The document was approved.

R4-1712518
Introduction of Band 49





36.101
  CR-4781  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to introduce transmitter and receiver requirements for eLAA operations in Band 49

Discussion: 

Nokia: Bloking for B49 should be treated differently from the other bands. And a table has an error. Where does MSD value come from?
Qualcomm: For NS_43, A-MPR in this CR only comes from single company. We need more input before agreeing the CR.

Nokia: For Qualcomm, A-MPR should have [ ] as MSD has.

Ericsson: we have sent out this morning. It reflects what Nokia mentioned. The revision is not submitted yet. ACS/IBB/OOBB will be corrected in the revised version. For A-MPR, we need to close the first phase of the WI in Dec. A-MPR would be able to be modified if necessary.
Decision: 

The document was revised in R4-1713990.

R4-1713990
Introduction of Band 49





36.101
  CR-4781  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to introduce transmitter and receiver requirements for eLAA operations in Band 49

Discussion: 

Qualcomm: we have the same concern on A-MPR as we mentioned. 
Ericsson: we can check the values this week. 

Nokia: 2UL configuration should be 2+49 Not 2+29.

Qualcomm: Emission requirement would be changed so that A-MPR will be changed accordingly if the new emission requirement is introduced.

Ericsson: we are aware that aspects. But not sure when it comes. Once it comes, we can modify the A-MPR being introcued in Dec. This is typical. 
Status: Other than A-MPR is stable.
Decision: 

The document was revised in R4-1713993.

R4-1713993
Introduction of Band 49





36.101
  CR-4781  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to introduce transmitter and receiver requirements for eLAA operations in Band 49

Discussion: 

Qualcomm: what is the urgency to agree with CR? We can wait for new FCC rule.
Ericsson: In the end, FCC will release something new but meawhile better to go ahead the existing requirement.
Qualcomm: Indication we recived that FCC rule change is 2nd Q 2018. Our suggestion is to wait for that.

Ericsson: we would like to remind Qualcomm that that is only one of the changes. That can be corrected in maintenance. 

Qualcomm: If Ericsson’s answer is there is a critical deployment. We are ok. But we did A-MPR analyais and cannot agree with the values.
Qualcomm: we cannot agree with this as it is. We have checked the A-MPR. Ad our simulation specified in thi CR is not enough. We are expeting FCC is chaging emission requirements and thefore emission requirement and A-MPR will be modified if that happens.

Decision: 

The document was revised in R4-1714360
R4-1714360
Introduction of Band 49





36.101
  CR-4781  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to introduce transmitter and receiver requirements for eLAA operations in Band 49

Discussion: 
Decision: 

The document was agreed.

8.11.3
BS RF related specs (36.104etc) [LTE_3550_CBRS_US_LAA-Core/Perf]

R4-1712558
CR to 36.104: Introduction of Band 49





36.104
  CR-4740  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Note: It was agreed but the proponent found an error and requested to revise it.
Decision: 

The document was revised in R4-1714186.



R4-1714186
CR to 36.104: Introduction of Band 49





36.104
  CR-4740  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Chair asked if Nokia has already check this.
Ericsson; YES.
Decision: 

The document was agreed.


R4-1712562
CR to 36.141: Introduction of Band 49





36.141
  CR-1104  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Nokia: we have comments on this CR. Better to have offline discussion.
Decision: 

The document was revised in R4-1714181.


R4-1714181
CR to 36.141: Introduction of Band 49





36.141
  CR-1104  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Nokia: we have comments on this CR. Better to have offline discussion.
Chair asked if Nokia has already check this.

Ericsson; YES.
Decision: 

The document was agreed.


8.11.4
RRM related specs (36.133 etc) [LTE_3550_CBRS_US_LAA-Core/Perf]

R4-1712561
CR to 36.133: Introduction of Band 49





36.133
  CR-5346  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 
E-UTRA band groups table is updated

Discussion: 

Decision:

Agreed


8.11.5
Other specifications [LTE_3550_CBRS_US_LAA-Core/Perf]

<BS related>

R4-1712556
CR to 25.104: Introduction of Band 49





25.104
  CR-0958  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Note: It was agreed but the proponent found an error and requested to revise it.

Decision: 

The document was revised in R4-1714187.



R4-1714187
CR to 25.104: Introduction of Band 49





25.104
  CR-0958  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Eri
Decision: 

The document was agreed
R4-1712557
CR to 25.141: Introduction of Band 49





25.141
  CR-0991  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Note: It was agreed but the proponent found an error and requested to revise it.

Decision: 

The document was revised in R4-1714188.

R4-1714188
CR to 25.141: Introduction of Band 49





25.141
  CR-0991  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Decision: 

The document was agreed.



R4-1712563
CR to 37.104: Introduction of Band 49





37.104
  CR-0804  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Nokia: we have comments on this CR. Better to have offline discussion.

Decision: 

The document was revised in R4-1714182.

R4-1714182
CR to 37.104: Introduction of Band 49





37.104
  CR-0804  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Ericsson: removed Home Base station requirements.
Decision: 

The document was agreed.



R4-1712565
CR to 37.141: Introduction of Band 49





37.141
  CR-0805  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Nokia: we have comments on this CR. Better to have offline discussion.

Decision: 

The document was revised in R4-1714183.


R4-1714183
CR to 37.141: Introduction of Band 49





37.141
  CR-0805  rev 1  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Relevant requirements for Band 49 have been added

Discussion: 

Decision: 

The document was agreed.

<Others>
R4-1712559
CR to 36.113: Introduction of Band 49





36.113
  CR-0073  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Updated section of receiver exclusion band

Discussion: 

Decision: 

The document was agreed.



R4-1712560
CR to 36.124: Introduction of Band 49





36.124
  CR-0045  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Band 49 is added to receiver exclusion band section

Discussion: 

Decision: 

The document was agreed.



R4-1712564
CR to 37.113: Introduction of Band 49





37.113
  CR-0077  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Receiver exclusion band section has been updated

Discussion: 

Nokia: we have comments on this CR. Better to have offline discussion.
Decision: 

The document was withdrawn.



R4-1712566
Draft CR to 25.461: Introduction of Band 49





25.461
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Band 49 have been added to Frequency bands table

Discussion: 

Decision: 

The document was endorsed.



8.12
New LTE band for 3.3-3.4 GHz for Africa [LTE_TDD_3300_Africa]

8.12.1
General [LTE_TDD_3300_Africa]

R4-1713698
TR 36.758 V0.1.0: TDD operating in 3300-3400MHz band in Africa for LTE





36.758
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was revised in R4-1713991.

R4-1713991
TR 36.758 V0.1.0: TDD operating in 3300-3400MHz band in Africa for LTE





36.758
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was approved.



R4-1713699
TP for TR 36.758: List of band specific issues for introduction of TDD operating band in the 3300-3400MHz band for LTE






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was approved.



8.12.2
UE RF [LTE_TDD_3300_Africa-Core]

R4-1713697
Introduction of the NS_22 & NS_23 for the band B52?






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, Hisilicon, Vodafone

Proposal 1: Keep NS_22 & NS_23 for the B52

Discussion: 

Qualcomm: we prefer option 2 because we do not think NS22 and 23 are used and solve the fundamental issue due to unsynchronization.

Huawei: this option 1 can give more flexibility. Specifically these NS needs in Africa. 

Qualcomm: We do not think that Option 1 gives flexibility. If this solves unsynchornization issue, we can see the deployment based on unsynchronization. So that it does not give flexibility but rather it is misleading.
Huawei: Option 1 may not be solve the issue completely but this is the 1st step to mitigate the issues
Qualcomm: we are not ok with option 1. This does not resolve the fundamental issue. Does Huawei think that this solves the issue?
Huawei: We trust this number.

Qualcomm: YES or NOT?

Ericsson: it is recognized that this alleviate UE to UE co-existence.

Qualcomm: we had some on discussion. It is not completed and these NS have not been used. We are afraid that people may think that problem is solved. This is not good for 3GPP. For those reasons, we are not for this proposal.

Option 1: Huawei, Etisalt, Vodafone

Qualcomm: If Huawei, Etisalat and Vodafone acknowledge NS22 and NS23 do not solve the problem. Nonsynchronized adjacent deployment still want to approve this document, then, we do not object.

Vodafone: NS_22 and NS_23 exist to resolve ansynchonous operation. If Qualcomm thinks that it does not solve the unsynchronous case, we need to revisit the requirements for all the bands with the NSs since this is not specific to this band. 
Qualcomm: Vodafone misses the discussion.
Decision: 

The document was noted
R4-1713709
Introduction of TDD 3.3-3.4GHz band into TS 36.101





36.101
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: UE to UE co-ex table, there is an error. They include Japan and US.
Decision: 

The document was noted
R4-1713701
Introduction of TDD 3.3-3.4GHz band for TS 25.101





25.101
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was revised in R4-1713992


R4-1713992
Introduction of TDD 3.3-3.4GHz band for TS 25.101





25.101
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.

8.12.3
BS related specs (36.104 etc) [LTE_TDD_3300_Africa-Core/Perf]

R4-1713710
Introduction of TDD 3.3-3.4GHz band into TS 36.104





36.104
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was revised in R4-1713994.



R4-1713994
Introduction of TDD 3.3-3.4GHz band into TS 36.104





36.104
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.


R4-1713712
Introduction of TDD 3.3-3.4GHz band into TS 36.141





36.141
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: For spurious, what is the reason of the text of “This requirement does not apply to E-UTRA BS operating in Band 42 or 52”? Similar comments to home base station table for spurious emission and colocation.

Huawei: power is low and 10MHz guard band. 

Nokiaa: 10MHz is sufficient to protect Band 22. 
Decision: 

The document was revised in R4-1713995.


R4-1713995
Introduction of TDD 3.3-3.4GHz band into TS 36.141





36.141
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed


R4-1713713
Introduction of TDD 3.3-3.4GHz band into TS 37.104





37.104
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: the same comment of 36.141 applies to this CR.
Decision: 

The document was revised in R4-1713996.



R4-1713996
Introduction of TDD 3.3-3.4GHz band into TS 37.104





37.104
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: the same comment of 36.141 applies to this CR.

Decision: 

The document was endorsed.


R4-1713715
Introduction of TDD 3.3-3.4GHz band into TS 37.141





37.141
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: the same comment of 36.141 applies to this CR.

Decision: 

The document was revised in R4-1713997.


R4-1713997
Introduction of TDD 3.3-3.4GHz band into TS 37.141





37.141
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Nokia: the same comment of 36.141 applies to this CR.

Decision: 

The document was endorsed.


R4-1713702
Introduction of TDD 3.3-3.4GHz band into TS 25.104





25.104
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.



R4-1713705
Introduction of TDD 3.3-3.4GHz band into TS 25.141





25.141
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.


R4-1713711
Introduction of TDD 3.3-3.4GHz band into TS 36.113





36.113
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.



R4-1713714
Introduction of TDD 3.3-3.4GHz band into TS 37.113





37.113
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.



8.12.4
RRM related specs (36.133 etc) [LTE_TDD_3300_Africa-Core/Perf]
R4-1713700
Introduction of TDD 3.3-3.4GHz band into TS 36.133





36.113
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Abstract: 
Introduce RRM requirements on band 52.
Discussion: 

Decision:

Endorsed


R4-1713703
Introduction of the TDD 3.3-3.4GHz band (Band 52) into 25.123





25.123
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Abstract: 
Introduce the TDD 3.3-3.4GHz band into 25.123.
Discussion: 

Decision:

Endorsed


R4-1713704
Introduction of the TDD 3.3-3.4GHz band (Band 52) into 25.133





25.133
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Abstract: 
Introduce the TDD 3.3-3.4GHz band into 25.133.
Discussion: 

Decision:

Endorsed


8.12.5
Other specifications [LTE_TDD_3300_Africa-Core/Perf]

R4-1713706
Introduction of TDD 3.3-3.4GHz band into TS 25.461





25.461
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.



R4-1713707
Introduction of the TDD 3.3-3.4GHz band (Band 52) into 25.466





25.466
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was rejected.



R4-1713708
Introduction of TDD 3.3-3.4GHz band into TS 36.124





36.124
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Decision: 

The document was endorsed.



8.13
LTE Advanced high power TDD UE (power class 2) for Rel-15 [LTE_TDD_HPUE_R15]

8.13.1
General [LTE_TDD_HPUE_R15]

R4-1713051
 TR 36.760 v0.1.0 for LTE Advanced high power UE for Rel-15





36.760
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



8.13.2
UE RF [LTE_TDD_HPUE_R15-Core]

<Band 38>
R4-1712455
Band 7 HPUE A-MPR to protect band 38






  CR-  rev  Cat:  () v





Source: Nokia

Discussion: 

Decision: 

The document was withdrawn.



R4-1713110
A-MPR requirement for Band 38 power class 2 UE towards Band 7 UE Rx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Proposal 1: Specify A-MPR requirement as shown in table 2 for Power class 2 UE in Band 38.

Discussion: 

Huawei: we had an offline discussion with Qualcomm and we can capture Huaweii and Qualcomm results in TR and we also almost reached a consensus on A-MPR.
Nokia: We would like to know how Qualcomm and Huawe can reach a consensus.
Huawei: Our results include MPR and A-MPR so if our A-MPR – MPR is done, the result is almost the same as that of Qualcomm’s A-MPR.

Decision: 

The document was noted.



R4-1713851
AMPR for coexistence between Band 7 UE Rx and Band 38 power class 2 UE






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Discussion: 

Decision: 

The document was revised in R4-1713966.



AMPR for coexistence between Band 7 UE Rx and Band 38 power class 2 UE






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Discussion: 

Decision: 

The document was noted


R4-1713111
TP for TR 36.760: requirement for Band 38 power class 2 UE





36.760
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1713998.



R4-1713998
TP for TR 36.760: requirement for Band 38 power class 2 UE





36.760
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1713112
Introduction of power class 2 HPUE in Band 38





36.101
  CR-4815  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: We can combine two similar texts for B38 and B41 in 6.2.4.

Huawei: We expect that text for B41 will be revised.
R&S: The same NS number of 43 being used for B49 is used in this CR as well.
Decision: 

The document was revised in R4-1713999.

R4-1713999
Introduction of power class 2 HPUE in Band 38





36.101
  CR-4815  rev 1 Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.

<Band 42>
R4-1713113
A-MPR analysis for Band 42 power class 2 UE






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Qualcomm: NS_22 and NS_23 are really necessary for PC2? We exepct it takes time to reach a consensus on A-MPR for these NS.
Decision: 

The document was noted.



8.13.3
Others [LTE_TDD_HPUE_R15-Core/Perf]

8.14
Extended-Band12 new E-UTRA Band for Rel-15 [Ext_B12_LTE]

8.14.1
General [Ext_B12_LTE]

R4-1712733
TR 36.761 v0.0.2





36.761
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Dish Network

Discussion: 

Decision: 

The document was approved.

R4-1712169
TP for TR 36.761: addressing impact of interference from E block to A block receivers





36.761
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: T-Mobile USA Inc.

Abstract: 

As part of the WI proposal approved in RAN77 [1] it was agreed to have a Part 1 study phase included in the work item. This document addresses the aspect of the impact of interference from E block to A block receivers listed under Part 1 of [1].

Discussion: 

Dish: Emissions from E block to band + 12 is higher than that for B12. We need to refine the wording.
T-mobile: 2nd bullet says interference from E to A block needs to be studied and we think that there should be no impact on A block.

Dish: this new band frequency range

T-mobile: this paper is cosigned with other US operators. From our perspective, impact from E to A is not a big concern. we provided alternative but Dish could not accept that.

Dish: we sahred our WF but we have not receive feedback from T-mobile.

T-mobile: Feedback is given emission E to A does not change. We do not bleive we need study this issue. 

Decision: 

The document was revised in R4-1714362
R4-1714362
TP for TR 36.761: addressing impact of interference from E block to A block receivers





36.761
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: T-Mobile USA Inc.

Abstract: 

As part of the WI proposal approved in RAN77 [1] it was agreed to have a Part 1 study phase included in the work item. This document addresses the aspect of the impact of interference from E block to A block receivers listed under Part 1 of [1].

Discussion: 

Decision: 

The document was revised in R4-1714365.


R4-1714365
TP for TR 36.761: addressing impact of interference from E block to A block receivers





36.761
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: T-Mobile USA Inc.

Abstract: 

As part of the WI proposal approved in RAN77 [1] it was agreed to have a Part 1 study phase included in the work item. This document addresses the aspect of the impact of interference from E block to A block receivers listed under Part 1 of [1].

Discussion: 

Decision: 

The document was approved.



R4-1714000
WF on Extended-Band12






  CR-  rev  Cat:  () v





Source: Dish network

Abstract: 

Discussion: 

Decision: 

The document was noted.


R4-1714206
WF on Extended Band 12





36.761
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: T-Mobile USA Inc, Skyworks, Nokia, .

Abstract: 

As part of the WI proposal approved in RAN77 [1] it was agreed to have a Part 1 study phase included in the work item. This document addresses the aspect of the impact of interference from E block to A block receivers listed under Part 1 of [1].

Discussion: 

.
Decision: 

The document was noted.



R4-1712572
Calculation of out of band emissions for extended-B12






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

This contribution provides calculation of out of band emissions for all the agreed deployment scenarios for extended B12 study phase.

Discussion: 

Dish: Is it possible to estimate impact on B29 coverage? 
Ericsson: It is a bit difficult to esitimate it in terms of emission impact.

Decision: 

The document was noted.



R4-1712682
Urban Macro Downlink Coexistence Simulation Results for Extended-Band12






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the urban macro downlink coexistence simulation results using the simulation assumptions and parameters for E-UTRA and NB-IoT coexistence studies recorded in TR 36.942 and TR 36.802, respectively.

Discussion: 

Dish: How much didfference can be seen in rural non co-located case?
Nokia: we use another fomula whose impact depends on cell radius. If the radius is 2km, the impact would be similar.

Dish: Can I suggest to capture some conclusion of study analysis and WF for the next meetings?
T-mobile: We are wondering how many meetings remain. If the remaining meeting is one, which is Feb, we are not sure how we finish this WI.

Dish: we can address the impact of A to E. We think that we can agree with CRs if we can agree with the content of the WF prepaed in this meeting.
T-mobile: E to A or A to E? 
Decision: 

The document was noted.



8.14.2
Applicability to NB-IoT and eMTC [Ext_B12_LTE-Core]

8.14.3
UE RF (36.101) [Ext_B12_LTE-Core]

8.14.4
BS related specs (36.104 etc) [Ext_B12_LTE-Core/Perf]

8.14.5
RRM related specs (36.133 etc) [Ext_B12_LTE-Core/Perf]

8.14.6
Other specifications [Ext_B12_LTE-Core/Perf]

8.15
LTE Advanced Inter-band Carrier Aggregation (4DL/4UL) of Band 41 and Band 42 [LTE_CA_4DL4UL_B41_B41_B42_B42]

R4-1712376
draft TR36.715-04-04 ver.0.0.2





36.715-04-04
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: KDDI Corporation

Abstract: 

This contribution will be submitted after handling all of contributions on UL_CA-41C-42C in RAN4#85.

Discussion: 

Decision: 

The document was approved.



8.15.1
General [LTE_CA_4DL4UL_B41_B41_B42_B42]

R4-1712369
TP for TR36.715-04-04: General and BS requirements for UL CA more than 2CCs





36.715-04-04
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: KDDI Corporation

Abstract: 

General RF requirements for UL CA_41C-42C and its fallback configurations.  Some BS RF requirements are also included in this TP.

Discussion: 

Decision: 

The document was approved.



8.15.2
UE RF [LTE_CA_4DL4UL_B41_B41_B42_B42-Core]

R4-1712370
TP for TR36.715-04-04: Working assumptions for UL CA more than 2CCs





36.715-04-04
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: KDDI Corporation

Abstract: 

This TP includes working assumption for UE architecture for CA_41C-42C and its fallback configurations.

Discussion: 

Qualcomm: For 5.3, proposal is to use triplexer but in Table 5.3-1, the difference is 0.3dB. That means the loss is 0.3dB? Then, Table 5.3-2, the difference becomes 0.4dB. Where does this inconsistency come from?
KDDI: we are not familiar with the history of this architecture so that we do not have specific data about values. But if we take a look at the related TR you may be able to see the reasons. If we have concerns on this, then we need to revisit the past agreement.
Qualcomm: How can we use 0.3dB for Tx and 0.4dB for Rx. 
Decision: 

The document was approved.



R4-1712371
TP for TR36.715-04-04: UE RF requirements for UL CA more than 2CCs





36.715-04-04
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: KDDI Corporation

Abstract: 

This TP includes UE RF requirements such as delta values.

Discussion: 

Qualcomm: we have the same comment as that of the previous paper.
Decision: 

The document was approved.



8.15.3
Others [LTE_CA_4DL4UL_B41_B41_B42_B42-Perf]

R4-1712372
TP for TR36.715-04-04: Japanese regulatory aspects for UL CA more than 2CCs





36.715-04-04
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: KDDI Corporation

Abstract: 

This TP is intended to show Japanese regulatory perspective for UL CA more than 2CCs.

Discussion: 

KDDI: we have already talked with MIC to check if our understandin in this paper is the same as that MIC has.
Decision: 

The document was approved.



8.16
Additional LTE bands for UE category M1 and/or NB1 in Rel-15 [LTE_bands_R15_M1_NB1]

8.16.1
General [LTE_bands_R15_M1_NB1-Core]

8.16.2
UE RF [LTE_bands_R15_M1_NB1-Core]

8.16.3
BS RF [LTE_bands_R15_M1_NB1-Core]

8.16.4
Others [LTE_bands_R15_M1_NB1-Perf]

8.17
Additional LTE bands for UE category M2 and/or NB2 in in Rel-15 [LTE_bands_R15_M2_NB2]

8.17.1
General [LTE_bands_R15_M2_NB2-Core]

8.17.2
UE RF [LTE_bands_R15_M2_NB2-Core]

8.17.3
Others [LTE_bands_R15_M2_NB2-Core]

8.18
V2X new band combinations [LTE_V2X_CA_bands]

8.18.1
UE RF (36.101) [LTE_V2X_CA_bands-Core]

8.18.2
BS RF (36.104/36.141 etc) [LTE_V2X_CA_bands-Core/Perf]

8.18.3
Other specifications [LTE_V2X_CA_bands-Core/Perf]

8.19
Enhancements on LTE-based V2X Services [LTE_eV2X]

8.19.1
General [LTE_eV2X]

R4-1713487
TR 36.788 v0.2.0





36.788
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Updated TR 36.788 v0.2.0 for eV2X.

Discussion: 

Decision: 

The document was approved.

<Draft LS related t-docs>
Session chair note: Huawei’s draft LS of R4-1712985 is revised in case the revision is needed. Huawei initiates the discussion so that contact Huawei if interested in this topic.

R4-1712984
Discussion on resource selection for sidelink CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.


R4-1713493
Discussion on LS response on potential switching time in Mode-4 PC5 CA






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

Discussion on LS response on potential switching time in Mode-4 PC5 CA

Observation 1 : In RAN4, only intra-band PC5 is discussed
Observation 2 : Tx switching shall not include Tx switching between Uu Tx and PC5 Tx
Observation 3 : RAN1 can assume there is no any interruption to Uu link due to PC5 Tx switch

Observation 4 : At most 200 us can be considered for TX switching for PC5 if intra-band CA is assumed
Discussion: 

Decision: 

The document was noted.


R4-1712985
Draft LS reply on resource selection for Mode-4 sidelink CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was revised in R4-1714180.


R4-1714180
Draft LS reply on resource selection for Mode-4 sidelink CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was approved.

R4-1713691
[draft] LS reply on V2X PC5 switching and interruption time






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.

R4-1713813
Reply LS on Resource Selection for Mode-4 sidelink CA






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was noted.

8.19.2
UE RF (36.101) [LTE_eV2X-Core]

R4-1712280
Initial Result for MPR of Multiple Carrier Operation






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Abstract: 

Observation 1: There is a big gap between LTE CA MPR requirement and the existing V2X requirement. Simulation for QPSK and 16QAM need to be redone to double check.

Observation 2: the simulation result show similar trend to the existing LTE CA requirement.

Proposal 1: Company to re-evaluate MPR results for V2X multiple carrier operation case and revise the existing requirements.

Observation 3: the simulation result show similar result for different modulation order from QPSK, 16QAM to 64QAM.

Discussion: 

Qualcomm: In this paper, we did not take IBE into account.

LGE: Could you consider 3dB offset?

Qualcomm: We do have 3dB offset for control data.

LGE: In the last meeting, we agreed that 0 and 3dB offset should be considered. We need more time to discuss this.

Ericsson: Proposal 1 is acceptable but what kind of simulation assumptions should be taken? It is better to agree with common assumptions.
Qualcomm: The assumption was already discussed. 

Decision: 

The document was approved.



R4-1712982
Discussion on multiple transmissions in multiple carriers






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Observation 1: IBE requirements are missing for multiple non-contiguous transmissions for both single carrier and intra-band CA. And MPR requirement did not consider this kind of IBE requirement.

Solution 1: Restrict the resource selection.

Solution 2: Specify in-band emission requirement with exceptions on IMD issues.

Solution 3: Specify in-band emission requirement without considering IMD exceptions and apply MPR when IMD happens.

Solution 4: Separate RF chain for each carrier.
Discussion: 

Qualcomm: we have some offline discussion to downselect the options.
LGE: prefere solution 3.

Ericsson: we need to agree what kind of IBE requirement we have.

Huawei: we have a paper on IBE.

Decision: 

The document was noted.



R4-1712983
In-band emission requirement for multiple transmissions






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Qualcomm: we think that this is reasonable proposal. Then, we need to make clear how to treat IMD.
Decision: 

The document was noted.



R4-1712281
Discussion on IBE model for V2X CA and (or) Multiple Carriers Operation






  CR-  rev  Cat:  () v





Source: Qualcomm Inc.

Session chair note: Mover from 9
Abstract: 

Proposal 1: add an IMD3 term to IBE CA requirement.

Proposal 2: Simulate more waveforms to identify applicable RB location of IMD3 terms. 

Proposal 3: The IMD3 limit will be specified by 2 formulas. One corresponding to the flat region, another one corresponding to the skirt around the allocated RBs and the flat regions.  

Proposal 4: determine coefficients in IMD formula assuming [X] dB back-off. Specifying an [X] dB of minimum back-off beside the MPR allowance for V2X CA waveforms with RB allocation on 2 CCs. 

Discussion: 

Decision: 

The document was noted.



R4-1714200
WF on IBE requirements for V2X CA and/or Multiple Carriers Operation






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was approved.



8.19.2.1
Intra-band non-continuous CA in Band 47 [LTE_eV2X-Core]

8.19.2.2
Mutli carriers with high transmit power [LTE_eV2X-Core]

8.19.3
RRM core (36.133) [LTE_eV2X-Core]

Impacts of CA on eV2X requirements
R4-1713305
Further discussion on the impacts of CA on V2X requirements






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on the impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs. The following observations and proposals are given: 
Proposal 1: For V2X sidelink CA, the MRTD requirements is suggested to be defined as 500µs in considering of asynchronous scenario.

Proposal 2: For V2X sidelink CA, there is no need to introduce MTTD requirements.

Observation 1: The impacts of V2X sidelink CA has not been foreseen on the existing requirements on UE transmit timing and initiation/cease of SLSS transmissions.

Proposal 3: The existing V2X SyncRef UE selection/reselection requirements are suggested to be applied for each component carriers aggregated for V2X sidelink communications.

Proposal 4: When a component carrier is added or released for V2X sidelink CA, the interruption requirements can be defined as follow.

· An interruption of up to 5 subframes is allowed on any component carrier for V2X sidelink communication.

· An interruption of up to 1 subframe is allowed on the serving cell/PCell for both uplink and downlink.

Proposal 5: Based on RAN2’s decision, it is suggested not to introduce PSSCH-RSRP measurement requirements on deactivated secondary component carrier.
Discussion: 

Intel: for #1, maybe we suggest to prioritize the sync case. For need for async, we need more justification. Why do we need async for CA since cells for CA is sync-ed. For 5 or 1 subframes, we need to check RAN1.

Huawei: We can agree to prioritize sync case. The async case is also needed to be considered. For async case, we can further check with RAN1.
CATT: we still need to consider intra-band NC CA case.

Huawei: we have already had considered intra-band NC CA. Up to 5 subframe is what we suggested.
Ericsson: for #4, what is the interruption on PCell?

Huawei: we already considered the interruption on PCell, which is up to 1 subframe.

Ericsson: For V2X, it is on the standalone CC. For #1, RAN1 is discussing and may concluding that all the CCs in CA should be sync-ed.

Qualcomm: from Tx UE, the CCs should be sync-ed. From Rx UE side, there is no agreement.
Qualcomm: for #1 and #2, it is too pre-mature to discussion MRTD and MTTD. The discussion replies on RAN1 like what is the sync used for Tx and Rx. For #4, RAN2 decision seems a little bit not well aligned. In RAN2 it is said that all the carriers are active at the same time. It seems there is interruption. 5 subframe is not justified. We agree with Ericsson comment.

Huawei: We agree to consider RAN1 discussion. We can further check RAN1 status.
LGE: for #1, for MRTD, on different CCs, UE may use different sync-source. What is the expected UE behaviour? There is no clear definition of MRTD for V2X.
Decision:

Noted


R4-1712347
Discussion on component carrier addition and release delay for V2X CA





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
This paper provides some discussion on the addition/release of CCs for V2X CA. The proposals are as follows: 
Proposal #1: For V2X CA, the CC addition/release delay are specified as follows:

For connected mode UEs which are configured by RRC, 
1)
If the timing for all CCs are the same, which is case prioritized, the addition/release delay can be expressed as 

Delay time = RRC processing time + time for RF tuning/re-tuning
where RRC processing time can set to 15 ms. The time for RF tuning/re-tuning is FFS. One option is to use the interruption time delay of one subframe defined in 36.133.

2)
If the case where timing for all CCs are different is supported in V2X CA, the addition/release delay can be expressed as 

Delay time = RRC processing time + time for RF tuning + time for source synchronization
where the RRC processing time is 15ms. The RF tuning time and source synchronization time are FFS by RAN4.                    

For idle mode UEs and UEs out of coverage which are pre-configured through SIB21,   

1)
If the timing for all CCs are the same, which is case prioritized, the addition/release delay is the time for RF tuning/re-tuning, which is FFS. One option is to use the one subframe interruption time delay defined in 36.133.

2)
If the case where timing for all CCs are different is supported in V2X CA, the addition/release delay is
Delay time = time for RF tuning + time for source synchronization
where RF tuning time and the time for source synchronization are FFS by RAN4.
Discussion: 

Decision:

Noted


Agreement: 
· For V2X CA, the delay and interruption requirements for CC addition/release based on dedicated RRC signaling need be introduced.
· FFS whether there is interruption to PCell and activated SCell.
R4-1712345
Discussion on RSRP measurement requirement for V2X CA





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
This paper specifies the UE behavior on RSRP measurement for V2X sidelink communications with carrier aggregation. The corresponding PSSCH-RSRP measurement requirement for V2X CA on PC5 has been established.

Proposal #1: For V2X CA, the PSSCH-RSRP measurement period is 1ms/1 sub-frame depending on the time duration of TTI in use for all CCs.

Discussion: 

Qualcomm: is there any other subframe duration other than 1ms.

Intel: no.
Decision:

Noted


R4-1712346
Discussion on synchronous and asynchronous scenarios in V2X CA





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
This paper discusses some issues for V2X CA under synchronous and asynchronous cases. The conclusions are draw as follows. 

Proposal #1: TTD between CCs between PC5 and Uu is adopted as the criterion to decide if CCs are synchronous or asynchronous: 

1) If TTD < ThresholdSync, we consider CCs are synchronous; 

2) If TTD > ThresholdSync, we consider CCs are asynchronous. 

Here ThresholdSync is a threshold value to be FFS by RAN4.

Proposal #2: The power control mechanism for V2X CA is described as follows: 

1)
For CA between PC5 and Uu, where CCs between sidelink and celluar are synchronous, the existing power control in 36.213 may not be applicable. FFS is needed by RAN4.

2)
If the scenarios where CCs between PC5 and Uu are asynchronous exists, we may need new power control mechanism for this case. FFS is needed by RAN4.

3)
For CA on PC5 only and CCs are synchronous, the existing power control in 36.213 may not be applicable. FFS is needed by RAN4.
Discussion: 

Huawei: for definition of sync and async and power control, those parts belong to RAN1.

Intel: Agree. We need LS to RAN1 to show the issue that we identify.
Ericsson: for #1, Qualcomm confirms that sync should be assumed for V2X CA. Why do we need the scenario for #1?

Intel: Based on our understanding, Qualcomm sync case is for PC5 linke rather than for the relation between uu and PC5.
Decision:

Noted


Way forward
R4-1713922
Way forward on eV2X RRM requirements
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


8.19.4
LS reply Transmit diversity [LTE_eV2X-Core]

Impact on RSRP measurement
R4-1712344
eV2X Transmit Diversity impact on PSSCH-RSRP accuracy
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Source: Intel Corporation

Abstract: 
In this contribution, we provided analysis of V2X transmit diversity impact on the PSSCH-RSRP measurements accuracy of Rel-14 UEs. In summary, we make the following observations and proposals:

Observation #1: If Rel-15 two-port PSSCH DMRS does not include legacy DMRS sequence Rel-14 UE will fail to perform PSSCH-RSRP measurements
Observation #2: If Rel-15 two-port PSSCH DMRS includes legacy DMRS sequence, Rel-14 UE PSSCH-RSRP accuracy will degrade:

· At least -3 dB RSRP bias will be observed comparing to the total RX power from the two DMRS APs since Rel-14 UE measures one DMRS AP and the TX power is split between the two DMRS APs.

· The variance of RSRP estimates may increase due to presence of interference from the second DMRS AP.
· The effective SINR for the RSRP estimation will be always less than 0dB regardless of the actual SNR conditions.
Observation #3: The simulation results prove that PSSCH-RSRP accuracy performance (mean value, variance) for Rel-14 UEs in case of 2 transmit antennas Rel-15 PSSCH transmission derogates as compared with single transmit antenna. 

· 3 dB bias in the mean RSRP is observed due to power split among DMRS Aps, where the 3 dB bias comes from the fact that we have full transmit power for ideal RSRP measurement, but half transmit power for practical RSRP measurement 

· RSRP estimates variance (and hence relative RSRP accuracy) is also degraded due to difference in effective SINR side conditions.

Proposal #1:
Inform RAN1 on the negative impacts of non-transparent two-port transmit diversity schemes on the Rel-14 UEs PSSCH-RSRP estimation accuracy.
Discussion: 

Huawei: this 3dB bias is part of solution we called as 3dB bias. RAN1 fully understand that there is 3dB bias due to power splitting. It won’t impact UE behaviour. Based on our simulation, there will be impact on relative accuracy. There is only less impact.
Nokia: we do not need to mention 3dB bias. Our simulation results show almost no impact. 
CATT: Regarding 3dB bias, we have the similar understanding. For accuracy, we do not observe the bias.

Intel: There is a change of side condition of SINR. SINR is always less than 0dB regardless SNR. We cannot use the previous side condition anymore.

Huawei: Generally we do not change the side condition. We do not need to change side condition table. It is up to eNB to handle this.
Qualcomm: For 3dB bias, we should state that there is 3dB bias.

Intel: We should understand what the difference between Rel-15 and Rel-14. We should state 3dB bias.

Ericsson: for bias issue, what is the definition of bias?

Intel: it is related to how we can formulate. When we measure RSRP for PSSCH using two DMRS port scheme, we will have 3dB power offset compared to full received power.

Qualcomm: there was already definition of PSSCH-RSRP. It is said “associate with DMRS ports”. We should ask RAN1 for proper definition for transmit diversity.
Decision:

Noted


Agreement: 
· Clarification for 3dB power offset:

· For one type of PSSCH-RSRP measurement algorithm:

· -3 dB RSRP power offset will be observed comparing to the total RX power from the two DMRS APs

· Almost no RSRP bias will be observed comparing to the RSRP from one antenna port.
R4-1713622
Discussion on Impact on R14 RSRP Measurement of R15 Transmit Diversity Schemes.
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Source: Qualcomm Inc.

Abstract: 

Observation 1: Both COM based windowing and strongest tap windowing are valid R14 RSRP measurement implementation.

Observation 2: COM based windowing provide better RSRP measurement result when the transmitted signal is a R14 signal. This is expected since COM based windowing is the optimized version of the strongest tap windowing.

Observation 3: for both options of R15 DMRS design, the RSRP measurement error of COM based windowing is catastrophic. The degradation is unbounded and increases with input SNR

Observation 4: for both options of R15 DMRS design, the RSRP measurement error of strongest tap based windowing can be capped by adding 3dB more to the current requirement.

Proposal: RAN4 answers to RAN1 that the degradation impact of R15 TxD on R14 RSRP measurement is unbounded. It increases linearly with the input SNR.

Discussion: 

Decision:

Noted


R4-1712589
Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs due to eV2X Transmit Diversity
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Source: CATT

Abstract: 

In this contribution, we discuss and provide the simulation results to evaluate the impact of two-port non-transparent transmit diversity on PSSCH-RSRP accuracy, our observation and proposal is as follows:
Observation: Compared to one-port DMRS, the degradation in PSSCH-RSRP accuracy measured on two-port DMRS is 1.5dB at SNR = 0dB, the degradation is decreased and limited with increased input SNR.
Proposal: The impact on Rel-14 UEs PSSCH-RSRP measurement accuracy would be expected to be limited due to introduction of two-port non-transparent transmits diversity schemes in Rel-15.
Discussion: 

Decision:

Noted


R4-1713492
Futher discussion on transmit diversity for PC5
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Source: Ericsson

Abstract: 

Futher discussion on transmit diversity for PC5。
In this paper, we provide further analysis for TxD impact on the PSSCH-RSRP measurement accuracy. Based on the current simulation results, we have the following observations: 
Observation 1 Almost no RSRP bias will be observed comparing to the RSRP from one antenna port
Observation 2 The variance of RSRP has some degradation and the degradation is less than 0.6 dB in most range

Discussion: 

Decision:

Noted


R4-1713306
Discussion on the impacts of non-transparent transmit diversity on PSSCH-RSRP measurement
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Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on the impacts of several DMRS non-transparent diversity schemes on PSSCH-RSRP measurement accuracy of Rel-14 UEs. The following observations are given: 
Observation 1: The impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs depend on the detailed DMRS design.

Observation 2: When small delay CDD is applied for two-port non-transparent DMRS transmission, the impacts on PSSCH-RSRP measurement of R14 V2X UE is quite limited.
Observation 3: When SFBC or large delay CDD is applied for two-port non-transparent DMRS transmission, there is an approximate 2.5dB~3dB bias for the PSSCH-RSRP measured by R14 V2X UE.
Observation 4: Under fading channels with a small Doppler shift, when Rel-14 DMRS sequences alternately transmit on two antenna ports, the relative PSSCH-RSRP accuracy with two-port diversity is comparable with the relative PSSCH-RSRP accuracy with single-port transmission.
Discussion: 

Decision:

Noted


R4-1713307
Evaluation of PSSCH-RSRP measurement accuracy with two-port non-transparent diversity
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Source: Huawei,HiSilicon

Abstract: 
In this paper, we evaluate the PSSCH-RSRP measurement performance with two-port non-transparent DMRS transmission. These simulation results are suggested to be considered for evaluating two-port non-transparent diversity scheme.

Discussion: 

Intel: In the paper, CDD is considered. But we should consider SFBC. Why do you consider two antenna ports for CDD? You also provided simulation results for SFBC. Can you clarify the assumption on DMRS structure? If you apply SFBC to DMRS, you will loose some performance due to DMRS discruption. In the LS, no CDD is mentioned.

Huawei: The LS asks RAN4 to analyze the non-transpart case. But both SFBC and CDD are discussed in RAN1. SFBC is just an example.
Decision:

Noted


R4-1713093
Discussion on transmit diversity over PC5
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided further analysis on the impact of TxD on PSSCH-RSRP measurement and advanced receiver performance. We have the following observations.

Observation 1: For CDM DMRS with half CS and Comb FDM DMRS, the COM algorithm without oversampling leads to large RSRP errors, while with COM algorithm with oversampling, there are small RSRP errors with average error smaller than 3dB. 

Observation 2: For CDM DMRS with different root u and CDM DMRS with SFBC encoding, the COM algorithm brings moderate RSRP errors with average error 3dB for high SNRs, irrespective of oversampling rate in COM.

Observation 3: With MMSE-IRC receiver by legacy UEs, SFBC has larger impact than the Rel-14 interference on the legacy UE link performance for the case with low mobility and single interferer (with performance difference of about 1.0~2.4dB depending on INR). 

Observation 4: With increase of interferer number or UE mobility, the larger impact of SFBC decreases rapidly and SFBC has similar impact as R14 interference.

Discussion: 

Intel: We can observe the performance degradation not only for single interference but also for multiple interferences. We should use relative velocity and avoid the low mobility or high mobility.

Nokia: we understand and work on wording to capture that.
Huawei: for Ob#3 and Ob#4, it is reasonable results in the paper. 
Qualcomm: For Ob#1, do you have oversampling? We do not observe the same thing.

Nokia: it is not only oversampling but different indexing.
Decision:

Noted


Impact on demodulation performance
R4-1713475
Discussion on transmit diversity of PC5 for advanced receivers
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze transmit diversity of PC5 for advanced receivers, observations and proposal are given below:

Observation 1: The performance of IRC receiver in single-port interference is better than two-port diversity interference in EVA180 while worse in EVA1500.

Observation 2: The performance difference is limited with single dominant interferer while marginal with multiple interferer.

Proposal 1: Inform RAN1 of the perforamnce of advanced receiver in different scenarios.
Discussion: 

Intel: these results are pretty strange that the single port has worse performance than two ports. The accuracy of channel estimation may be bad. From our results, we do not have the similar observation.

Huawei: We agree that the performance is related to channel estimation algorithm especially in time-domain, which will impact the performance.
Decision:

Noted


R4-1712301
eV2X Transmit Diversity impact on UE performance in the interference scenarios
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Source: Intel Corporation

Abstract: 
In this contribution, we analysed the impact on non-transparent transmit diversity schemes on the Rel-14 V2X UEs demodulation performance under different reference receiver assumptions. In summary, we make the following observations and proposals:

Observations #1:

· Rel-14 V2X UE demodulation requirements are defined under noise-limited environment and do not preclude using more advanced RX schemes to cope with interference

· LMMSE-IRC receivers can be used for LTE V2X to improve the performance in interference limited conditions

Observations #2 (number of dominant interferers):

· Single dominant PSSCH transmission scenario has ~40% probability
· Scenarios with 1 or more interferers have ~60% probability
· Scenarios with single dominant interferer have 25-30% probability 
· Scenarios with 2 dominant interferers have 15-20% probability.
· Scenarios with larger number of dominant transmissions happen for < 10% of cases.
Observations #3 (first dominant interferer power profile):

· Single dominant interferer scenario (N=2)
· 75km/h freeway scenario: the first dominant interferer SNR changes in the range from -10 dB to 30 dB. 50%-tile CDF = 0dB; 90%-tile CDF = 11 dB
· 35km/h freeway scenario: the first dominant interferer SNR changes in the range from -10 dB to 30 dB. 50%-tile CDF = 9dB; 90%-tile CDF = 18 dB
· Generic interference limited scenarios (N≥2)
· 70km/h freeway scenario: the first dominant interferer SNR changes in the range from -20 dB to 20 dB. 50%-tile CDF = -4dB; 90%-tile CDF = 9dB
· 35km/h freeway scenario: the first dominant interferer SNR changes in the range from -10 dB to 30 dB. 50%-tile CDF = 3dB; 90%-tile CDF = 15dB
Observations #4 (link-level performance):

· Reference receivers

· LMMSE-MRC receiver has much worse performance comparing to LMMSE-IRC in scenarios when either Rel-14 or Rel-15 interference is present

· LMMSE-IRC receiver allows achieving substantial improvement over LMMSE-MRC in the investigated scenarios, especially in scenarios with single dominant interferer

· Interference type impact

· LMMSE-MRC receiver performance is not very sensitive to interference type and is almost equally bad for all interference types.

· Non-transparent 2 port transmit diversity scheme (e.g. SFBC/STBC) interference signals degrade demodulation performance of R14 UEs with LMMSE-IRC receiver in interference limited scenarios comparing to the case of single port interference. The performance impact depends on number of interferers, interference power and propagation conditions

Proposal #1:
Inform RAN1 on the negative impacts of non-transparent two-port transmit diversity schemes on the demodulation performance of Rel-14 UEs with LMMSE-IRC receiver.
Discussion: 

Huawei: for interference profile, according to paper, 2.5 second and distince is 15 meters, but there is contradict in the figure. What is the justification to consider the range between 0 and 20dB? 

Intel: we do not explicitly mention the inter-distance in our paper. In high SNR, there would be performance improvement. 
Decision:

Noted


R4-1712575
Evaluations for transmit diversity on PC5 with MMSE IRC receiver
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Source: CATT

Abstract: 
In this contribution, the impact on Rel-14 UE PSSCH performance in interference limited scenarios is evaluated. We have the following observations:
Observation 1: Both the number of interferer and UE speed has impact on the performance of MMSE-IRC receiver.
Observation 2: Under EVA180 condition (absolute speed 15km/h), in presence of one interferer with higher INR value, SFBC interferer has larger impact on Rel-14 UE performance comparing to that with Rel-14 UE interferer. However, when the number of interferer is increased, the difference of impact between them degrades rapidly and gets close.
Observation 3: Under EVA1500 (absolute speed 140km/h) condition, no matter which interferer type (SFBC or Rel-14 UE) is present in interference limited scenarios, the performance of Rel-14 UE with MMSE-IRC receiver is nearly the same.
Discussion: 

Huawei: we agree on Ob#1 and #3. For Ob#2, we observe that difference is less than 2dB.
Decision:

Noted


LS
R4-1712302
[draft] LS reply on transmit diversity impact on V2X PC5
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Source: Intel Corporation

Abstract: 
RAN4 thanks RAN1 for the LS on the transmit diversity for PC5. RAN4 would like to inform RAN1 that it discussed the impact of two-port non-transparent transmit diversity for V2X PC5 and has come to the following conclusions on RAN1 questions

A. Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

Answer: RAN4 concluded that introduction of two-port non-transparent transmit diversity schemes in Rel-15 may lead to the impact on Rel-14 V2X UEs PSSCH-RSRP measurements accuracy. The impact depends on the two port DMRS design.

· If Rel-15 two-port PSSCH DMRS does not include legacy Rel-14 DMRS sequence, Rel-14 UE will fail to perform PSSCH-RSRP measurements.

· If Rel-15 two-port PSSCH DMRS includes legacy Rel-14 DMRS sequence, Rel-14 UE PSSCH-RSRP accuracy will degrade:

· For one type of PSSCH-RSRP measurement algorithm:

· At least -3 dB RSRP bias will be observed comparing to the total RX power from the two DMRS APs since Rel-14 UE measures one DMRS AP and the TX power is split between the two DMRS APs.

· Almost no RSRP bias will be observed comparing to the RSRP from one antenna port.

· The variance of RSRP estimates may increase due to presence of interference from the second DMRS AP.

· For another type of PSSCH-RSRP measurement algorithm, a company observed that the PSSCH-RSRP measurement is significantly impacted.

· Note: RAN4 does not specify the PSSCH-RSRP estimation algorithm and it is left up to UE implementation.

B. MPR for Rel-15 UEs

Answer: TBD

C. Impact on MMSE MRC receivers and advanced receivers in the a) presence of one interferer (single-port transmission and two-port diversity) b) presence of multiple interferers (single-port transmission and two-port diversity)

Answer: RAN4 concluded that the Rel-14 V2X UE demodulation performance in the interference limited environments may degrade in case of presence of two-port non-transparent transmit diversity interfering signals comparing to the single port interfering signals case:

· The RAN4 Rel-14 minimum V2X UE demodulation performance requirements are defined under assumption of LMMSE-MRC reference receiver, but do not preclude using more advanced reference receiver structures including LMMSE-IRC, which can be beneficial in scenarios when multiple PSSCH signals collide in the same time/frequency resources.

· RAN4 observed that LMMSE-IRC receiver can provide noticeable performance improvement over LMMSE-MRC under interference limited environments 

· For LMMSE-MRC receiver the two-port non-transparent transmit diversity interfering transmissions have almost same impact as Rel-14 single-port interfering transmissions on receiving performance of Rel-14 UEs independent of single interferer or multiple interferers.

· For LMMSE-IRC receiver the two-port non-transparent transmit diversity interfering transmissions may result in performance loss depending on the scenarios comparing to the case of Rel-14 single-port interfering transmissions. 

· For the case of single dominant interferer signal the Rel-14 UE performance degradation may be observed and varies for different scenarios:

· R4-1712301: The performance degradation can be up to 4.5 dB for the single dominant interferer with 15 dB INR. The impact depends on the propagation conditions and reduces for high-speed environments and lower INR conditions.

· TBD

· For multiple interference case the Rel-14 UE performance degradation is reduced comparing to the case of single dominant interferer:

· R4-1712301: The performance degradation can be up to 2 dB for the case of 15 dB and 12 dB INR for the first and second dominant interferers, respectively. The impact depends on the propagation conditions and reduces for high-speed environments and lower INR conditions.

· TBD

Discussion: 

Decision:

Revised to R4-1713925 (from R4-1712302) 


R4-1713925
[draft] LS reply on transmit diversity impact on V2X PC5
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Source: Intel Corporation

Abstract: 
Discussion: 

Decision:

Approved


R4-1712590
Response LS on transmit diversity for PC5
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Source: CATT

Abstract: 
RAN4 thanks RAN1 for the LS regarding transmit diversity for PC5. RAN4 discussed the corresponding aspects due to two-port non-transparent transmit diversity and have the following conclusions:

· Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

RAN4 concluded that the impact on Rel-14 UEs PSSCH-RSRP measurement accuracy would be expected to be limited due to introduction of two-port non-transparent transmit diversity schemes in Rel-15. 
· MPR for Rel-15 UEs

RAN4 concluded that among the three diversity schemes mentioned by RAN1, only SFBC may cause impact on the MPR. According to the simulation results, up to 0.5dB MPR increase is needed if SFBC is implemented.  
· Impact on MMSE MRC receivers and advanced receivers in the a) presence of one interferer (single-port transmission and two-port diversity) b) presence of multiple interferers (single-port transmission and two-port diversity)

RAN4 concluded that the introduction of two-port non-transparent transmit diversity has no impact on MMSE MRC receiver in presence of one interferer or multiple interferers. RAN4 also concluded that both the number of interferer and UE speed have impact on the performance of MMSE IRC receiver. Certain impact due to two-port non-transparent transmit diversity is observed in low speed scenario and in the presence of one interferer with high INR.
Discussion: 

Decision:

Noted


R4-1713476
Reply LS on transmit diversity for PC5
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Source: Huawei, HiSilicon

Abstract: 

In this reply LS, we will reply to RAN1 LS R1-1715308.
RAN4 thanks RAN1 for the LS R1-1715308 on transmit diversity for PC5. For the three impacts due to two-port non-transparent transmit diversity, the agreements in RAN4 are captured below:

· Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

· RAN4’s feedback: TBA
· MPR for Rel-15 UEs

· RAN4’s feedback: TBA

· Impact on MMSE MRC receivers and advanced receivers in the a) presence of one interferer (single-port transmission and two-port diversity) b) presence of multiple interferers (single-port transmission and two-port diversity)

· RAN4’s feedback: 

· There is no impact of MRC receiver in single-port interference  and two-port diversity interference
· The performance of IRC receiver in single-port interference is better than two-port diversity interference in EVA180 while worse in EVA1500
The performance difference is limited with single dominant interferer while marginal with multiple interferer.
Discussion: 

Decision:

Noted


8.19.5
Other specifications [LTE_eV2X-Core/Perf]

8.20
Further NB-IoT enhancements [NB_IOTenh2]

8.20.1
General [NB_IOTenh2]

R4-1712378
TDD bands for NB IoT family
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Source: KDDI Corporation

Abstract: 

TDD bands for NB IoT family are proposed.

Discussion: 

Ericsson: there is a basket WID for this NB-IoT. WID can be updated.
Huawei: Is updated intend to add these bands to WID. How to handle if we finish Rel15 WI?
KDDI: TDD band supports is a scope of the Rel15. 
Decision: 

The document was approved.

8.20.2
UE RF (36.101) [NB_IOTenh2]

8.20.3
BS RF (36.104) [NB_IOTenh2-Core/Perf]

Session chair note: R4-1713274, R4-1712744 and R4-1712626 need to be handled as a package. 2626 have not included common corrections made in 3274 and 2744 so that 2626 needs to be revised.
R4-1712626
TS 36.104 CR NB-IoT and small cells support
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Source: Ericsson, Nokia, Nokia Shanghai Bell, Huawei
Abstract: 

CR to TS 36.104 - Add NB-IoT support for small cells

Discussion: 

Decision: 

The document was revised in R4-1713962.

R4-1713962
TS 36.104 CR NB-IoT and small cells support
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Source: Ericsson, Nokia, Nokia Shanghai Bell, Huawei
Abstract: 

CR to TS 36.104 - Add NB-IoT support for small cells

Discussion: 

Decision: 

The document was revised in R4-1713976.

R4-1713976
TS 36.104 CR NB-IoT and small cells support
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Source: Ericsson, Nokia, Nokia Shanghai Bell, Huawei
Abstract: 

CR to TS 36.104 - Add NB-IoT support for small cells

Discussion: 

Decision: 

The document was agreed.

R4-1712683
CR on addition of NB-IoT small cell support (36.141) 
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Source: Nokia, Nokia Shanghai Bell, Huawei, Ericsson

Abstract: 

To add NB-IoT small cell support in the RAN4 specification.

Discussion: 

Decision: 

The document was agreed.
R4-1712627
TS 37.104 CR NB-IoT and small cells support
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Source: Ericsson, Nokia, Nokia Shanghai Bell,Huawei
Abstract: 

CR to TS 37.104 - Add NB-IoT support for small cells

Discussion: 

Decision: 

The document was agreed.




R4-1712991
Introducion of Microcell and Picocell NB-Iot BS into 37.141
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Source: Huawei, HiSilicon, Nokia, Ericsson

Secretary comment on coversheet: Check the WI code 

Session chair note: The correct WI code must be “NB_IOTenh2-Perf”. Thus, it seems the information in 3GU is unfortunately an error.
Discussion: 

Decision: 

The document was agreed.



8.20.4
RRM core (36.133) [NB_IOTenh2-Core]
Way forward

R4-1714485
Way forward on NSSS based RRM measurement
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Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Impact on RRM core requirements
R4-1713326
Discussion on potential RRM impact from recent RAN1 progress
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Source: Huawei,HiSilicon

Abstract: 
In this contribution we summarize the latest RAN1 agreements on FeNB-IoT in last RAN1 #90bis and provide analysis on the potential RRM impact accordingly. After discussion, the following observations are provided:

Observation 1: no RRM impact can be foreseen from WUS
Observation 2: no RRM impact from data early transmission can be expected.
Observation 3: TSI will be shortened with additional transmission of SIB1-NB. The impact can be reflected in RRM test cases without changing corresponding core requirements.
Observation 4: synchronization performance based on NPSS and NSSS in TDD could be comparable to that of FDD. Related existing cell identification requirements in cell reselection and RRC re-establishment procedure may be reused.
Discussion: 

Ericsson: for Ob#1, it makes sense. We agree with Huawei. But RAN1 is still discussing some part. We should wait for RAN1 final conclusion. For other observations we tend to agree with Huawei.
Qualcomm: for Ob#1, RAN1 is still discussing the possible solutions. It is too early to conclude that there is no RRM impact. It would be too early to agree on something in RAN4.

Huawei: from RRM perspective, for Ob#1, we are OK to postpone.
CMCC: for Ob#1, the power issue should be finalized by December according to WID. We tend to agree with Huawei that there is no RRM impact.
Ericsson: we need to understand that RAN1 is discussing and maybe we need to add some clarification in RAN4. We may not need to do the new table.
Decision:

Noted


R4-1713327
Discussion on relaxed monitoring for cell reselection
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Source: Huawei,HiSilicon

Abstract: 
In this contribution we provide discussion on the LS from RAN2 on relaxed monitoring for cell reselection. After discussion, the following observations are made:

Observation 1: relaxed monitoring on cell reselection shall only apply for neighbour cell measurement.
Observation 2: the impact of relaxed monitoring on RRM could be limited.
Discussion: 

Nokia: The problem is for observation is to use shall, which RAN2 did not make the final conclusion.
Qualcomm: Agree with Ob#1. Impact on Ob#2 depends on … What do you mean by saying limited?

Huawei: we are OK to wait to see the whole picture.
Decision:

Noted


R4-1713156
Discussions on RRM impact due to TDD support in NB-IOT






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we have discussed the RRM requirements for NB-IOT based on the latest agreements in other working groups. It is observed the physical layer design of synchronization signal, reference signal and MIB/SIB transmissions of NB-IOT TDD are adopting the current design of NB-IOT. This makes it possible to reuse the current RRM core requirements. Based on the discussions, we have made the following observation and proposal:

· Proposal #1: It is premature to make any conclusion on the potential RRM since RAN1/RAN2 are still discussing the physical design and SI. 

Observation #1: Support for additional features which were introduced in release 14 NB-IOT shall be developed as part of NB-IOT TDD work.
Discussion: 

Decision:

Noted


Way forward

R4-1713328
Wayforward on FeNB-IoT RRM






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
· No RRM requirements are needed for WUS
· No RRM requirements are needed for data early transmission
· The SIB1-NB acquisition delay can be reduced taking into account the additional transmission of SIB1-NB. Since a general term “TSI” is used in core requirements, there is no need to update the corresponding core requirements. The impact can be reflected in the associated RRM test cases.
· Synchronization performance based on NPSS and NSSS in TDD is comparable to that of FDD. Related existing cell identification requirements in cell reselection and RRC re-establishment procedure can be reused.
· No RRM requirements are needed on relaxed monitoring for cell reselection.
· Note: some clarification can be expected.
Discussion: 

Decision:

Revised to R4-1713893 (from R4-1713328) 


R4-1713893
Wayforward on FeNB-IoT RRM
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Source: Huawei,HiSilicon

Abstract: 
· No RRM requirements are needed for WUS
· No RRM requirements are needed for data early transmission
· The SIB1-NB acquisition delay can be reduced taking into account the additional transmission of SIB1-NB. Since a general term “TSI” is used in core requirements, there is no need to update the corresponding core requirements. The impact can be reflected in the associated RRM test cases.
· Synchronization performance based on NPSS and NSSS in TDD is comparable to that of FDD. Related existing cell identification requirements in cell reselection and RRC re-establishment procedure can be reused.
· No RRM requirements are needed on relaxed monitoring for cell reselection.
· Note: some clarification can be expected.
Discussion: 

Decision:

Approved


NSSS based measurement accuracy: update RAN1 definition
R4-1713137
feNB-IoT discussion





36.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we provide summary of our simulation results evaluating the NRSRP measurement performance improvement when NRSRP are based on NB-SSS measurement alone. Based on these simulation results it is clear that the measurement accuracy using the NB-SSS gives significantly improvement gain in the NRSRP measurement accuracy compared to legacy when using only the NRS. 

Proposal 1: NRSRP measurement accuracy in normal coverage can be improved by 2dB when using NSSS compared to using NRS.

Proposal 2: NRSRP measurement accuracy in enhanced coverage can be improved by 4.5dB when using NSSS compared to using NRS.

Proposal 3: RAN4 should discuss of using NSSS signal for measurement can be allowed for early UE implementation?
Additionally, we provide text proposal for updated measurement accuracy numbers and new NRSRP measurement definition for 36.214. CR [3] and draft LS [4] have been provided.
Discussion: 

Ericsson: We should discuss more related.

Nokia: We need to discuss about the multiple ports.
Huawei: The only single Rx is captured here. For #3, according to my understand, the new signalling is needed to inform UE.

Nokia: for NB-IOT produce in early release, we are considering whether it can be support by those UEs.
Qualcomm: for #1 and #2 we share the views from Ericsson Huawei that we should first agree on antenna port number. About the NRSRP definition proposal, I am not sure how UE can ensure the measurement from port 0.

Nokia: For measurement period, we do not change the measurement period in our simulation. If we can improve the accuracy significantly, we can reduce the measurement period. If the network informs UE with power offset, UE can do the measurement on the corresponding antenna port. 
Decision:

Noted


CR
R4-1713138
CR Introducing Measurement accuracy for UE Category NB1





36.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
Introduction of NRSRP measurement accuracy when NRSRP measurements are based on the narrow band synchronization signal.
New NRSRP narrow band synchonization signal based accuracy requirement for eNB-IOT UE.

Discussion: 

Ericsson: we are still discussing how to handle the diversity and the reference is wrong.
Qualcomm: We first need to agree on measurement period and power offset.
Huawei: On side condition, at least one subframe in downlink should be avaible, which is not valid and needs update.
Decision:

Noted


LS
R4-1713139
LS on NSSS based NRSRP measurement definition
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
RAN4 thanks RAN1 for the LS [1] on measurement accuracy improvement for NB-IoT. RAN4 has identified that the measurement definition in 36.214 would need to be updated to define the exact definition of the NSSS based NRSRP measurement.
RAN4 has following definition proposal:

	Definition
	Narrowband Reference signal received power (NRSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry either narrowband specific reference signals or the resource elements that carry the narrow band secondary synchronization signal within the considered measurement frequency bandwidth. 
For NRS based NRSRP determination the narrowband reference signals for the first antenna port (R0 or R1000) according to TS 36.211 [3] shall be used. If the UE can reliably detect that a second antenna port (R1 or R1001) is available it may use the second antenna port in addition to the first antenna port to determine NRSRP. For narrow band secondary synchronization based NRSRP determination the narrowband reference signals for the first antenna port (R0) according to TS 36.211 [3] shall be used.
The reference point for the NRSRP shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,


Discussion: 

Decision:

Noted


NSSS based measurement accraucy: impact of variation of antenna ports
R4-1712860
On NSSS antenna port variation impact to NSSS-based measurement
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Source: Qualcomm Incorporated

Abstract: 

In this paper, we provide our analysis on the impact of NSSS port variation to the RRM measurement.  Observations and proposals discussed in this paper is summarized as follows.

Observation 1. Tranmsit diversity scheme in NSSS transmission introduces additional uncertaity in the UE’s RSRP measurement.

Observation 2. Disabling tranmsit diversity scheme in NSSS transmission may affect system acquisition and cell detection performance in the fading environment. 

Observation 3. Unifying transmit diversity scheme cannot eliminate the measured RSRP variation unless requiring a complicated UE measurement scheduling to ensure the RSRP measurement of individual cell is averaged across all available transmit diversity scheme.

Observation 4. Due to the higher processing gain, overall effective accuracy of the NSSS-based measurement may still be better than the NRS-based measurement despite the RSRP variation from the transmit diversity.

Observation 5. Instead of limiting the transmit diversity scheme in NSSS transmission, network may optimize the mobility-related parameters by taking into account the extra variation/uncertainty in the measured RSRP coming from the NSSS antenna port change.

Proposal 1. The measured RSRP variation coming from NSSS transmit diversity scheme in the NSSS-based RRM measurement is mitigated by the network via proper mobility-related parameter selection.

Proposal 2. NSSS-based measurement accuracy requirement is defined/tested under the condition of no NSSS antenna port change across subframes.
Discussion: 

Ericsson: We need to discuss in the context how to handle diversity. We need RAN1 to agree on whether one port is used and about the pattern. Today we have full flexibility.

Qualcomm: if we are to restrict the antenna port for NSSS, we need inform RAN1. But if it is purely eNB, it may be transparent to RAN1.
Huawei: The analysis makes sense. But for #1, how can network properly configure to mitigate the impact? Do you want to use the different margin? I do not think that can solve the problem here.
Nokia: Similar question as Huawei on #1. It may also reply on UE implemention like whether NSSS used.

Qulacomm: we want to add margin. We want to avoid that UE incorrectly select some cell. We are open to other solution.

Qualcomm: to Nokia, at least RAN4 does not combine NSSS and NRS.
Decision:

Noted


R4-1713582
On NSSS measurement accuracy in transmit diversity
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Source: Ericsson

Abstract: 

In this contribution we have analyzed the impact on NSSS transmit diversity on the measured NSSS received power. The following observations were made:

Observation 1: Transmit diversity of NSSS may pose a problem for the UE’s measurement accuracy when the UE is in static propagation conditions, and only if the UE is consistently measuring on the same transmit diversity configuration throughout the L1 measurement period.

Observation 2: Transmit diversity of NSSS seems not to have a negative impact on the measurement accuracy for UEs in fading conditions.

The following proposal was put forward:

Proposal 1: RAN4 shall inform RAN1 on that when NSSS transmit diversity is employed, the UE shall get information on how the transmit diversity configuration changes, in order to prevent the UE from consistently measuring on the least favorable configuration. 

A draft LS reply to RAN1 is provided in [4].
Discussion: 

Huawei: for simulation, the AWGN is used. We also run simulation in NB-IOT. If looking figure 1, why is there very big different compared to therotical results. We have concern that UE do the measurement on all the Tx diversity which leads to large power consumption.

Ericsson: with random phase, the UE may get dis-constructive combining.
Qualcomm: For #2, informing the pattern means that UE will do averaging. Such complicated UE behaviour is not desirable. Our performance is either to limit the port or… In Ericsson simulation, the orthogonal beams are used. We are not sure how frequent such beams will happen in the real network.

Huawei: For orthogonal issue, the simulation assumption is OK in this paper. If the signalling is needed, then the signalling for every neighbour cell is needed for UE, which is too complicated. Single antenna port is still one option.

Ericsson: it is no related to mandating some configuration. We just show the problem to let RAN1 know. It depends on RAN1 to make decision on whether to do restriction or other solution. The different beams will be applied to different NSSS.
Decision:

Noted


LS
R4-1713583
LS reply on narrowband measurement accuracy enhancement
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Source: Ericsson

Abstract: 

Draft LS to RAN1 on the need for the UE to know the transmit diversity scheme in use in order to avoid consistently measuring received power under unfavourable conditions.
RAN4 thanks RAN1 for the LS on narrowband measurement accuracy enhancement (referenced above). As conveyed in a previous LS reply [1], RAN4 had identified issues for the NSSS-based measurement accuracy related to usage of transmit diversity schemes for transmission of NSSS.

RAN4 has now investigated the issues further, and have found the following:

· The transmit diversity scheme in use may have a negative impact on UEs that experience static propagation conditions, in that the UE consistently unknowingly might conduct power measurements at NSSS occasions for which the received signal is least favourable.

· The negative impact of the transmit diversity scheme can be avoided if the UE during the L1 measurement period measures equally on both transmit diversity configurations in use.

RAN4 finds that if the UE knows the transmit diversity scheme in use, e.g. the number of NSSS transmit diversity configurations that are cycled through over consecutive NSSS occasions, the UE can adapt the measurement procedure to avoid conducting measurements only on one of the transmit diversity configurations in use. Such information may for instance be conveyed to the UE via specification, or be signalled to the UE.
Discussion: 

Decision:

Revised to R4-1713852 (from R4-1713583) 


R4-1713852
LS reply on narrowband measurement accuracy enhancement
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Source: Ericsson

Abstract: 

Draft LS to RAN1 on the need for the UE to know the transmit diversity scheme in use in order to avoid consistently measuring received power under unfavourable conditions.
RAN4 thanks RAN1 for the LS on narrowband measurement accuracy enhancement (referenced above). As conveyed in a previous LS reply [1], RAN4 had identified issues for the NSSS-based measurement accuracy related to usage of transmit diversity schemes for transmission of NSSS.

RAN4 has now investigated the issues further, and have found the following:

•
The transmit diversity scheme in use may have a negative impact on UEs that experience static propagation conditions, in that the UE consistently unknowingly might conduct power measurements at NSSS occasions for which the received signal is least favourable.

•
The negative impact of the transmit diversity scheme can be avoided if the UE during the L1 measurement period measures equally on both transmit diversity configurations in use.

RAN4 finds that if the UE is provided guidance on how to conduct the measurements, e.g., number of consecutive NSSS occasions to use, the UE can adapt the measurement procedure to avoid conducting measurements only on one of the transmit diversity configurations in use. Such information may for instance be conveyed to the UE via specification.

Discussion: 

Decision:

Noted


8.21
Even further enhanced MTC for LTE [LTE_eMTC4]

8.21.1
General [LTE_eMTC4-Core/Perf]

8.21.2
Initial simulation results for low power class BL UE [LTE_eMTC4-Core]

8.21.3
UE RF (36.101) [LTE_eMTC4-Core]

R4-1713081
MPR simulation result for low power CAT-M2
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Source: Ericsson

Abstract: 

This paper provide the MPR simulation result for low output power CAT-M2 device

Discussion: 

Qualcomm: UTRA 1 is limited factor. PC6 should be treated differently since this PC6 needs to exit for battery saving. What we think is that MPR should be allowed for the current NB-IoT PA to be reused as it is. We propose to consider that peak current is not impacted in the spec.

Ericsson: can we combine the results and have a WF together?

Qualcomm: we are ok to prepare for WF but we would like to discuss this issue based on our paper as well.

Decision: 

The document was noted.



R4-1713579
MPR for power class 6 CAT M1 and M2
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Source: Qualcomm Incorporated

Discussion: 

Ericsson: Could Qualcomm provide details on impact on current analys?
Qualcomm: we do not have any Pas for PC6. SEM is not a limiing factor for MPR for PC6. Start from that model, reusing CatM1 and M2 with the same channel bandwidth, this results in more current. 

Decision: 

The document was noted.


R4-1713082
WF on MPR/A-MPR for low power BL UE
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Source: Ericsson

Abstract: 

The way forwad to decide the MPR/A-MPR for low output power CAT-M1/M2 device

Discussion: 

Qualcomm: we need clarification on WF3 and 4?
Ericsson: In the Cat M1, NS_07 does not need A-MPR. 
QUlcomm: WF 4 and ob2 are contradicting.

Ericsson: WF4 is for PC6 and OB2 is for PC3.

Qualcomm: For WF3, we need more time to investigate if it is true or not since there are a lot of NSs with A-MPR.

Ericsson: we agree with that we need to modify wordings.
Decision: 

The document was revised in R4-1713980.


R4-1713980
WF on MPR/A-MPR for low power BL UE






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The way forwad to decide the MPR/A-MPR for low output power CAT-M1/M2 device

Discussion: 

Decision: 

The document was approved.


8.21.4
RRM (36.133) [LTE_eMTC4-Core]

8.21.4.1
Higher velocity UEs [LTE_eMTC4-Core]

On RSRP/RSRQ measurement requirement
R4-1712797
Simulation results for RRM measurement for high speed eFeMTC UE
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Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided simulation results for RRM measurement performance. Our observations and proposals are

Observation 1. In CEModeA, measurement error is slightly reduced in ETU220 channel than in ETU30 channel. 

Proposal 1. Reuse Rel-13 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread. 

Proposal 2. Reuse Rel-13/14 measurement accuracy requirements in high Doppler channel up to 220Hz Doppler spread.
Discussion: 

Nokia: We can agree #1 and #2 for non-DRX. For gap pattern #1 and DRX requirements, we need further discussion.
Ericsson: We are in aligned with Qualcomm in high principle.
Decision:

Noted


Agreement:
· For non-DRX requirements with gap pattern #0 and for intra-frequency measurement
· Reuse Rel-13 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread. 

· Reuse Rel-13/14 measurement accuracy requirements in high Doppler channel up to 220Hz Doppler spread.

· FFS for inter-frequency measurement requirements
· FFS for RRM requirements with DRX
R4-1713160
RSRP and RSRQ simulation results for category MTC UEs under high velocity
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Source: Ericsson

Abstract: 

In this contribution we have presented the RSRP and RSRQ simulation results for higher doppler channel model (ETU 220 Hz) as agreed at last meeting. We have shown the results assuming two different configurations for measurements and made the following observations:

· Observation #1: Category M1/M2 UEs in CEModeA are able maintain the current CEModeA intra-frequency absolute RSRP measurement requirements under high doppler channel.

· Observation #2: Category M1/M2 UEs in CEModeA are able to maintain the current CEModeA intra-frequency absolute RSRQ measurement requirements under high doppler channel. 

· Observation #3: Category M1/M2 UEs in CEModeA are able maintain the current CEModeA  inter-frequency absolute RSRP measurement requirements under high doppler channel.

· Observation #4: Category M1/M2 UEs in CEModeA are able maintain the current CEModeA  inter-frequency relative RSRP measurement requirements under high doppler channel.

Discussion: 

Huawei: we also have the simulation requirements. For non-DRX the requirements can be reused.
Decision:

Noted


R4-1713343
Discussion on high speed UE
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Source: Huawei,HiSilicon

Abstract: 
In this paper, we provide simulation results for high speed UE in CEmodeA.
It could be observed that the measurement accuracy could meet the current requirement.
Discussion: 

Decision:

Noted


Other impact
R4-1713094
Discussion on high speed support for efeMTC
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on high speed support for efeMTC CEModeA.

Observation: The current measurement accuracy requirements can be met with existing measurement period under ETU220 channel.

Proposal 1: Cat-M non-DRX requirements with GP#0 are re-used for high speed. RAN4 should discuss if requirements with GP#1 need to be enhanced or not.

Proposal 2: RAN4 to further check if enhancement to DRX requirements defined in HST WI can apply to Cat-M.

Proposal 3: Cat-M inter-frequency requirements are not enhanced for high speed.

Proposal 4: UE should drop inter-frequency measurement and use all gaps for intra-frequency measurement in high speed. 

Proposal 5: RAN4 should discuss the applicability rule of high speed measurement for Cat-M UE.
Discussion: 

Huawei: What kind of enhancement do you propose? In RAN1, there will be no enhancement as shown in WID. BS may configure the proper DRX.

Nokia: the enhancement for DRX is that some small number of cycles is need for DRX. 
Ericsson: We should note the difference from HST. For DRX, let us keep in mind that there is difference from HST. We can still handle 350km/h. Maybe the proper gap can be configured to address the potential issue.

Nokia: We can further discuss whether the DRX requirement can be enhanced or reused. For gap, we should consider the gap sharing.
Qualcomm: for inter-frequency, the proposal is based on RRC configuration or UE automonous behaviour. For DRX, BS can handle it by configuration. We do not need the separate requirements compared to Rel-14. eMTC UE may be senstitive to power comsuption.

Nokia: It is related to how BS or UE use. It should not be based on BS configuration. We cannot preclude DRX configured for high speed since BS does not know which one is in high speed and which one is not.
Decision:

Noted


8.21.4.2
CRS muting [LTE_eMTC4-Core]

Way forward
R4-1714247
Way forward on CRS muting for UE demodulation
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Remaining issues: Warmup period for CE Mode B, X central PRBs, CRS light up configuration
R4-1712796
Further discussion on impact of CRS muting on eMTC/FeMTC RRM procedure
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Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided further discussion on open issues for CRS muting impact on eMTC/FeMTC UE’s RRM operation. Our observations and proposals are

Proposal 1. For PDSCH transmission with CRS TM, eNB should provide 1 cool-down SF at the end of last narrowband transmission

Proposal 2. For CEModeB UE, eNB should provide 1 warm-up SF before target MPDCCH and PDSCH narrowband.
Proposal 3. For Cat-M2 UE, eNB should provide continuous transmission of center 24 PRB to allow fast warm up on DRX wake up. 

Proposal 4. RAN4 should consider following options to address spectrum sensing issue. 

•
Light up CRS in whole system bandwidth on one SF in every 5 SFs

Discussion: 

Ericsson: for #3, our preference is to keep the fixed transmission bandwidth quite short rather than having 24 fixed PRB. For #4, this proposal leads to too much overhead. Our preference is to light up every 20ms.

Qualcomm: for cool-down, the last symbol of CRS is #11. For higher Doppler frequency, UE could not reply on #11 CRS symbol only for channel estimation. Even for frequency hopping, one more subframe will be helpful.

Qualcomm: for Cat-M2, there is trade-off between overhead and power consumption. If the bandwidth is too narrow, UE needs more time for timing tracking. 24PRB is a good trade-off. 

Qualcomm: We have two proposals for light-up cycles. UE may consume more power in the longer cycles.


Ericsson: During DRX on-duration, UE also have more CRS available in-between the adjacent CRS transmission occasions configured.
Nokia: we have the same comments for #3 and #4. For #1, I think that we have discussed it for frequency hopping where there could no opportunity to have one subframe for cool down.
Huawei: we also have the similar comments for #4, which needs too much CRS. For #1, could you clarify the use case further?
Decision:

Noted


R4-1713095
Further discussion on CRS muting in efeMTC
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on CRS muting for efeMTC.

Proposal 1: RAN4 should strive for better assumption on CRS availability to enable larger muting opportunity.

Proposal 2: Warmup period before active time of DRX for CEModeB is 1 subframe.

Proposal 3: On a carrier where CRS muting is enabled, CRS is always transmitted in centre 6 PRBs, and all UEs are required to meet the transmit timing requirement defined for Cat-M1.

Proposal 4: RAN4 to consider two approaches for frequency scanning with CRS muting

-
UE supporting CRS muting performs frequency scanning with 1.4MHz assumption

-
CRS is lit up, e.g. with full cell BW every 20ms or 24 PRBs every 5ms
Discussion: 

Ericsson: Support #3. For #4, we prefer the second option, i.e., with full cell BW every 20ms
Huawei: for #3, we still think for Cat-M2, the more PRBs are needed. 

Ericsson: for Cat-M2, we allow UE to meet Cat-M1 requirements which is more relaxed.

Nokia: CRS transmission in center PRB is also applied to idle mode UE. 24RPB transmission is too much considering that.
Decision:

Noted


R4-1713158
Discussions on remaining issues CRS muting for Release 15 MTC
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Source: Ericsson

Abstract: 

In this contribution, we discuss and provide our view on the open issues with regard to warm up and cool down period for UEs operating under CRS muting.
In this contribution, we have discussed and provided our view on the remaining issues on CRS muting based on the last agreements on warm up period and transmission bandwidth for cat-M2 UEs. Based on the discussions, we have made following proposals:

· Proposal #1: The warm up period for CEModeB is defined as 2 DL subframes.

· Proposal #2: For category M2 UEs, CRS transmissions and corresponding UE timing requirements are defined as in Table 2. 

Table 2: CRS transmissions BW for category M2 UEs under CRS muting
	CRS transmission BW in the center frequency
	CRS transmissions BW within UE BW in warm-up subframes [RB]
	UE Doppler frequency (V)
	Timing error (Te_)

	6 RBs
	24
	V < 220 Hz 
	12*Ts

	24 RBs
	24
	V ≥ 220 Hz
	12*Ts


Discussion: 

Qualcomm: for Table2, for 6PRB the timing error is relaxed to 24Ts. There is typo. There seems confusion. So far we agree that UE follows the center PRB for time tracking and 1 extra subframe for warm-up before reception. But here it means UE just use 1 subframe for time tracking?

Ericsson: yes.
Huawei: we can remove Doppler frequency in the table.
Nokia: we have similar question as Huawei. Network does not know whether there is high speed UE.

Ericsson: Maybe we can keep 24 for high velocity requirements to keep the same timing requirements.

Ericsson: To Nokia, we can discuss whether there is need to do signalling.


Huawei: the signalling for HST has the different meaning from eMTC. We do not see the connection between them. For cell-specific requirement, we do not need to indicate the Doppler frequency.


Nokia: the signalling in HST is cell-specific. The first row cannot be used if a UE indicate that the high speed is there.
Decision:

Noted


R4-1713157
Discussions on remaining issues on UE initial access under CRS muting
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Source: Ericsson

Abstract: 

In this contribution, we have discussed the remaining open issues on CRS light up to assist the UE on its initial access procedure. Based on the discussions, we have made the following proposal:

Observation #1: The warm up period prior to RA and CRS light can be aligned to reduce unnecessary CRS transmissions in a cell.

Proposal #1: CRS transmissions are switched ON over full BW in 1 DL subframe every 20 ms.
Proposal 2#: In addition to communicating the EARFCN of the muted carriers, providing additional information on location, timing or muted pattern can make the usage of received information more reliable in the UE.
Discussion: 

Qualcomm: for #2, at least in our implementation, having the carrier information is good enough. It is just help the faster cell search.

Ericsson: as Nokia mentioned, the CRS muting can be turned on or off. We believe that it is important to have pre-provision information as well. Otherwise, UE may always assume CRS muting there.

Qualcomm: Manufactor may put the provision information in ROM not try to get information from network. UE may do narrow-down the candidates for cell search by using provision information. 
Huawei: for #2, how can UE get the information in the initial access phase? MIB has the very limited number of bit. We do not think it is proper to inform UE by MIB. UE implementation would be good enough.
Nokia: Network can enable or disable the configuration. How can UE know whether such feature is used in the real network?
Decision:

Noted


R4-1713344
Discussion on CRS muting
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Source: Huawei,HiSilicon

Abstract: 
In this paper, we discuss the potential impact on RRM requirement for CRS muting.
Observation1: It is possible that UE use its full RF bandwidth to measure CRS for frequency tracking purpose. 

Observation 2: A large number of warm-up subframes are required before the initial UE transmission timing.
Proposal1: CRS transmission is always needed for CEModeB UE.
Discussion: 

Decision:

Noted


Impact on positioning
R4-1713771
Impact of CRS muting on positioning
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Source: Ericsson

Abstract: 

Impact of CRS muting on positioning
The following has been proposed in this contribution:

· Proposal 1: When CRS muting is used with eFeMTC, CRS shall not be muted in PRS subframes within the UE bandwidth in the measured cell and the existing FeMTC RSTD requirements shall apply.

· Proposal 2: For UE Rx-Tx time difference measurements, the existing requirements apply provided CRS are available within the UE bandwidth in the serving cell during the UE Rx-Tx measurement period.

· Proposal 3: For RSRP and RSRQ measurements for E-CID, the same principles with respect to CRS muting apply as for general RRM measurements in RRC_CONNECTED.

· Proposal 4: When CRS muting is used with eFeMTC:

· CRS shall be assumed within the UE bandwidth in the serving cell during UL transmission gaps, and

· Central 6 RB CRS within the serving cell BW can be assumed during UL periods regardless of DRX/non-DRX, except for the UL transmission gaps.

Discussion: 

Huawei: for #1, whether CRS is used or not depends on UE implementation. I am not sure whether CRS muting has impact on positioning requirements.

Ericsson: Network does not know whether a ceratin UE will use CRS for positioning. The corresponding CRS should be provided for UE.
Qualcomm: for RX-TX measurement, for Cat-M2 how many PRBs will be used for E-CID.

Ericsson: it is bandwidth dependent.

Qualcomm: We need some clarification related to PRB numbers for Cat-M2 UE.
Decision:

Noted


R4-1713159
Radio link monitoring for cat-M1/M2 under CRS muting
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Source: Ericsson

Abstract: 

CRS muting may also have some impact on the existing RLM procedure and UE behaviour. This issue is discussed in this paper.
Discussion: 

Decision:

Withdrawn


Way forward
R4-1713161
Way forward on feMTC RRM requirements due to CRS muting
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Source: Ericsson

Abstract: 

This is a way forward to capture the potential agreements on RRM requirements due to CRS muting for feMTC.
Discussion: 

Decision:

Revised to R4-1713854 (from R4-1713161) 


R4-1713854
Way forward on feMTC RRM requirements due to CRS muting






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
Abstract: 

This is a way forward to capture the potential agreements on RRM requirements due to CRS muting for feMTC.
Discussion: 

Decision:

Approved


8.21.4.3
SI acquisition [LTE_eMTC4-Core]

SI acquisition time requirements an reply LS
R4-1712780
SI acquisition time requirements for eFeMTC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the requirements related to SI reading.
Observation: CGI reading time delay can be reduced from 5,120ms to 4,000ms with the assumption with enhanced MIB/SIB receiver. 

Proposal 1: For Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 

Proposal 2: Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance.
Discussion: 

Qualcomm: we agree on #1. For #2, we agree. For LS, we had comment.
Decision: 

The document was not treated.


Agreements:
· In principle, for Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 

· NOTE: More checking of the term is needed case by case
· Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance.

LS
R4-1712781
LS response to System acquisition time reduction for Rel-15 LTE MTC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This LS response reply to RAN1 proposals on SI acquisition improvement.
RAN WG4 would like to thank RAN WG1 for the LS on system acquisition time reduction for Rel-15 LTE-MTC. RAN WG4 have studied the following techniques suggested in the LS to reduce the system acquisition time, and concluded that the following techniques are beneficial to reduce the system acquisition time from RAN WG4 perspective. 

· PBCH

· Combining across 40-ms PBCH periods

· SIB1-BR

· Accumulation of SIB1-BR across SIB1-BR TTI

· RAN4 assumes eNB does not change the SIB1-BR information at least within the BCCH modification period
· RAN4 thinks it is more beneficial if RAN2 confirms that UE can accumulate SIB1-BR across the BCCH modification period
· SI messages

· Accumulation of SI across SI window

· RAN4 assumes eNB does not change the SI information at least within the BCCH modification period
· RAN4 thinks it is more beneficial if RAN2 confirms that UE can accumulate SI across the BCCH modification period
Discussion: 

Huawei: wording that RAN4 thinks it is more beneficial needs further discussion.
Qualcomm: for PBCH, we need clarification that RAN4 evaluate two TTI. For SIB, we are not sure whether it is proper. 
Decision:

Revised to R4-1713855 (from R4-1712781) 


R4-1713855
LS response to System acquisition time reduction for Rel-15 LTE MTC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Approved


Evaluations of SI acquisition time
MIB acquisition enhancement
R4-1712798
Simulation results for MIB acquisition enhancement of eFeMTC UE






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided simulation results for MIB acquisition time with inter-TTI combining. Our observations are

Observation 1. At link level, inter-TTI combining can provide 1.8~2.0dB performance gain relative to per-TTI PBCH demodulation. 

Observation 2. With inter-TTI combining, MIB acquisition time is reduced by 10~37%.
Discussion: 

Decision:

Noted


R4-1713342
Discussion on SI acuqision time reduction






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
In this paper, we provide simulation results on system acquisition time reduction for eFeMTC.
Observation1: 160ms/320ms is needed to achieve 10%/1% BLER for MIB at -15dB

Observation2: 80ms/160ms is needed to achieve 10%/1% BLER for MIB at -12dB
Discussion: 

Decision:

Noted


R4-1713584
On MIB acquisition time in Rel-15 LTE MTC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we have presented initial results from MIB decoding based on 2 TTI combining. We have made the following observations:

Observation 1: For AWGN, the Rel-13 repetition scheme provides sufficient gain to allow MIB to be decoded in less than one TTI at SINR -15dB.

Observation 2: For AWGN, at lower SINR than -15dB, cross-TTI combining over 2 TTIs can significantly reduce the MIB acquisition time, yielding a 50% reduction at SINR -18dB.

Observation 3: For ETU 1Hz and EPA 1Hz, at SINR -15dB the reduction in MIB acquisition time is close to 20% for the 95th and 99th percentiles, when using cross-TTI combining over 2 TTIs. There is a slight increase to 20-25% reduction at SINR -18dB.

The simulations indicate that the MIB acquisition time can be reduced by close to 20% by using an enhanced MIB decoder as outlined above. The results are however preliminary and only cover FDD. Other companies are invited to provide simulation results for alignment.
Discussion: 

Decision:

Noted


SIB acquisition enhancement
R4-1712799
Simulation results for SIB acquisition enhancement of eFeMTC UE






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided simulation results for SIB acquisition time within modification period Our observations are

Observation 1. With LLR accumulation with 640ms period, UE can achieve 99% SIB1-BR detection within 960 ms. 

Observation 2. With LLR accumulation with 1280ms period, UE can achieve 99% SIB2-BR detection within 1280 ms.
Discussion: 

Decision:

Noted


R4-1713096
Initial simulation results for SI acquisition in efeMTC






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our initial simulation results for SI acquisition in efeMTC.
Discussion: 

Decision:

Withdrawn


8.21.5
UE demodulation (36.101) [LTE_eMTC4-Perf]

8.22
Enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE

8.22.1
General [LTE_1024QAM_DL]

8.22.2
UE RF [LTE_1024QAM_DL-Core]

R4-1712373
UE capability application for DL1024QAM






  CR-  rev  Cat:  () v





Source: KDDI Corporation

Abstract: 

For approval.  How to apply UE capability for DL1024QAM is proposed.

Discussion: 

Qualcomm: RAN1 sent an LS. They said that UE capability for 1024QAM is per band / per band combination
Intel: we would like to know the number of LS by RAN1.

Qualcomm: R4-1712110.

Huawei: In the contribution, UL 64QAM capability is per UE not per band. But it should be per UE.

Decision: 

The document was noted.



8.22.3
BS RF [LTE_1024QAM_DL-Core]

R4-1712986
CR on BS RF requirments for DL 1024 QAM in TS 36.104





36.104
  CR-4743  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: Is UE CR available.
Huawei: right now, there is no agreement about TBS so that we need to wait for RAN1 decision. according to the work plan, UE CA can be provided in the next meeting.

Decision: 

The document was endorsed.



8.23
Shortened TTI and processing time for LTE [LTE_sTTIandPT]

8.23.1
General [LTE_sTTIandPT]

R4-1712508
STTI definition for 36.101





36.101
  CR-4779  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of definitions of STTI, slot and subframe PDSCH / PUSCH durations

Discussion: 

Decision: 

The document was withdrawn.



8.23.2
UE RF (36.101) [LTE_sTTIandPT-Core]

R4-1712987
Discussion on Pcmax definition for intra-band UL CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was noted.



R4-1712988
Discussion on Pcmax definition for inter-band UL CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was noted.



R4-1713578
PCmax for inter-band CA with sTTI






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was noted.



8.23.2.1
Transient period [LTE_sTTIandPT-Core]

R4-1712623
TS 36.101 CR_6.3.4_ON/OFF mask for sTTI





36.101
  CR-4785  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to ON/OFF mask (6.3.4) for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714032.


R4-1714032
TS 36.101 CR_6.3.4_ON/OFF mask for sTTI





36.101
  CR-4785  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to ON/OFF mask (6.3.4) for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714193.

R4-1714193
TS 36.101 CR_6.3.4_ON/OFF mask for sTTI





36.101
  CR-4785  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to ON/OFF mask (6.3.4) for introduction of sTTI feature

Discussion: 

Decision: 

The document was agreed.

8.23.2.2
Other UE requirements [LTE_sTTIandPT-Core]

R4-1712624
TS 36.101 CR MPR/A-MPR for sTTI





36.101
  CR-4786  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to MPR/A-MPR () for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714033.


R4-1714033
TS 36.101 CR MPR/A-MPR for sTTI





36.101
  CR-4786  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to MPR/A-MPR () for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714208.

R4-1714208
TS 36.101 CR MPR/A-MPR for sTTI





36.101
  CR-4786  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to MPR/A-MPR () for introduction of sTTI feature

Discussion: 

Decision: 

The document was agreed.


R4-1712625
TS 36.101 CR Misc for sTTI





36.101
  CR-4787  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to remain misc features for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714034.


R4-1714034
TS 36.101 CR Misc for sTTI





36.101
  CR-4787  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to remain misc features for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714194.

R4-1714194
TS 36.101 CR Misc for sTTI





36.101
  CR-4787  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to remain misc features for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised R4-1714195.


R4-1714195
TS 36.101 CR Misc for sTTI





36.101
  CR-4787  rev 3 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to remain misc features for introduction of sTTI feature

Discussion: 

Decision: 

The document was revised in R4-1714196.


R4-1714196
TS 36.101 CR Misc for sTTI





36.101
  CR-4787  rev 4 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR to TS 36.101 related to remain misc features for introduction of sTTI feature

Discussion: 

Decision: 

The document was agreed.


R4-1713532
Introduction of sTTI PCMAX definitions for single carrier





36.101
  CR-4841  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Decision: 

The document was revised in R4-1714035.


R4-1714035
Introduction of sTTI PCMAX definitions for single carrier





36.101
  CR-4841  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Quacomm/Huawei: “When the reference symbol is shared between two consecutive subslot TTI transmissions , Tthe configured output power of the first sTTI shall be resused for both of them” should be removed.
Ericsson: It is very important so that we need to find altenative wordings.

Decision: 

The document was revised in R4-1714197.

R4-1714197
Introduction of sTTI PCMAX definitions for single carrier





36.101
  CR-4841  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Quacomm/Huawei: “When the reference symbol is shared between two consecutive subslot TTI transmissions , Tthe configured output power of the first sTTI shall be resused for both of them” should be removed.

Ericsson: It is very important so that we need to find altenative wordings.

Decision: 

The document was agreed.


R4-1713533
Introduction of sTTI PCMAX definitions for UL CA





36.101
  CR-4842  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Decision: 

The document was revised in R4-1714036.


R4-1714036
Introduction of sTTI PCMAX definitions for UL CA





36.101
  CR-4842  rev 1 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Decision: 

The document was revised in R4-1714207.


R4-1714207
Introduction of sTTI PCMAX definitions for UL CA





36.101
  CR-4842  rev 2 Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sTTI PCMAX definitions for single carrier in 36.101

Discussion: 

Decision: 

The document was agreed.


8.23.3
BS RF (36.104/141) [LTE_sTTIandPT-Core/Perf]

R4-1714037
Introduction on sTTI for TS 36.104





36.104  CR-4752  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei
Abstract: 

Discussion: 

Decision: 

The document was agreed.

8.23.4
RRM core (36.133) [LTE_sTTIandPT-Core]

R4-1712499
RRM status for sTTI and processing time reduction






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we review the current status of RAN4 issues. We note that changes will be needed to be endorsed CRs due to terminology changes in RAN1, as well as latest agreements on processing timeline for subslot TTI operation. We make the following proposals:

Proposal 1: Proponents of endorsed CRs should check any reference to sPUCCH/sPDCCH and replace it with SPUCCH/SPDCCH, and should correct any references to sPDSCH or sPUSCH as appropriate

Proposal 2: Since TTI is used in some parts of RAN4 specifications, sTTI could still be used but a definition is proposed to be introduced in 36.133 

Proposal 3: Introduce definition of sTTI: A transmission time interval (TTI) of either one slot or one subslot in 36.133 definitions section

Proposal 4: Endorsed CRs R4-1709024 and R4-1709095 are updated to include requirements for subslot TTI with N+4, N+6 and N+8 timing
Discussion: 

Decision:

Noted


8.23.4.1
TA adjustment delay [LTE_sTTIandPT-Core]

TA adjustment delay
R4-1712861
On TA adjustment delay for sTTI and sPT






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we discussed the TA adjustment delay for sTTI in the single carrier and carrier aggregation scenario. In the single carrier scenario, TA adjustment for different TTI length is proposed based on the recent RAN1 agreement on the minimum processing time. In the carrier aggregation scenario, we proposed a relaxation of the TA adjustment delay to the closest subframe boundary when the uplink carriers employ different TTI length within each TAG or across TAGs. Proposals made in this paper is summarized as follows.

Proposal 1. For a UE configured with the serving cell employing slot TTI, TA adjustment command received at slot N should be applied by N+8 slots.

Proposal 2. For a UE configured with the serving cell employing subslot TTI set 1, TA adjustment command received at subslot N should be applied by N+18 subslots.

Proposal 3. For a UE configured with the serving cell employing subslot TTI set 2, TA adjustment command received at subslot N should be applied by N+20 subslots.
Proposal 4. For ULCA with one or more cells employing subslot TTI, slot TTI or 1ms-TTI with shortProcessingTime, TA command received at subslot N, slot N, or subframe N is applied at the earliest subframe boundary that exceeds the minimum TA adjustment delay of the single carrier of the same TTI
Table 1. Timing advance adjustment delay requirment for a serving cell with subslot TTI, slot TTI, or 1ms-TTI with shortProcessingTime 

	sTTI Type
	TA adjustment delay
	Units

	Subframe TTI with shortProcessingTime
	N+5 
	Subframe

	Slot TTI
	[N+8] 
	Slot

	Subslot TTI Set 1 
	[N+18] 

([N+42])
	Subslot 

(Symbol)

	Subslot TTI Set 2 
	[N+20]

([N+47])
	Subslot 

(Symbol)


Discussion: 

Ericsson: #1~#3 are agreeable. What is the issue for complication related to multiple TA adjustment delay? 

Qualcomm: UE is supposed to make decision which TA adjustment requirement is applied. TA adjustment delay may not have impact on network performance. Our view is to simply UE implementation by subframe boundary.

Huawei: UE may need postpone the applying the TA for SCell with the different subslot for cells in the same TAG.


Qualcomm: if missing the boundary, UE need postpone TA adjustment. The actual application is on the boundary although the requirement is different.
Decision: 

The document was not treated.


Agreement:
· For a UE configured with the serving cell employing subslot TTI set 1, TA adjustment command received at subslot N should be applied by N+18 subslots.

· For a UE configured with the serving cell employing subslot TTI set 2, TA adjustment command received at subslot N should be applied by N+20 subslots.

R4-1713383
Update analysis on TA adjustment delay for subslot TTI






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This paper provides updated analysis on the TA adjustment delay on shortened TTI and processing time. The following proposals are proposed: 
Proposal 1: The TA adjustment delay could be n+16 subslots for subslot TTI with min. processing time N+4.

Proposal 2: The TA adjustment delay is n+18 subslots for subslot TTI with min. processing time N+6.

Proposal 3: The TA adjustment delay could be n+20 subslots for subslot TTI with min. processing time N+8.
Discussion: 

Decision:

Noted


R4-1713384
Analysis on TA adjustment delay for CA






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This paper provides analysis on the TA adjustment delay on shortened TTI and processing time for CA case. The following proposals are proposed: 
Proposal: For UE configured with multiple downlink SCells in the same TAG, the UE shall adjust the uplink timing of each cell at the first uplink subframe boundary following the time shown in the below table.
	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms TTI with  3 subframe HARQ processing
	n+5 
	Subframe

	Slot TTI
	[n+8]
	Slot

	Subslot TTI with 4 subslot HARQ processing
	[n+16]
	subslot

	Subslot TTI with 6 subslot HARQ processing
	[n+18]
	subslot

	Subslot TTI with 8 subslot HARQ processing
	[n+20]
	subslot


Discussion: 

Qualcomm: we want to have relaxation on the subframe boundary. There is a slight difference.
Decision:

Noted


R4-1713728
TA adjustment delay with different TTI lengths






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

Further discussion about TA adjustment timing with different TTI lengths for different UL carriers.
In this contribution, we have continued the discussion on issues with TA adjustment with different TTI lengths on different carriers, and made the following observation:

Observation: TA adjustment in the middle of a subframe may cause problems if a longer PUSCH is scheduled on another CC within the same TAG.

Based on this observation we have made the following proposal:

Proposal: The UE shall only adjust the uplink timing at the first subframe boundary following the TA adjustment delay requirement in Table 7.3.2.1-1.
Table 7.3.2.1-1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms with 3 subframe HARQ processing
	n+5 
	Subframe

	1 slot
	[n+8]
	Slot

	2OS
	[n+42]
	Symbol



Discussion: 

Decision:

Noted


R4-1712348
TA adjustment delay for shortened TTI under single carrier and CA case





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
Discussion: 

Decision: 

The document was withdrawn.


CR
R4-1713386
CR on TA adjustment delay for Stti





36.133
  CR-5457  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Based on the endorsed draft CR [R4-1709095], the modification on the TA adjustment delay for subslot TTI was provided. The TA adjustment delay for sPT, slot and subslot are introduced.

Discussion: 

Decision:

Noted


R4-1712505
Transmit timing adjustment delay





36.133
  CR-5344  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1709095
A table is introduced with additional requirements for sTTI and processng time reduction

Table 7.3.2.1-1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme on downlink
	Requirement to update timing
	Units

	subframe PDSCH with 3 subframe HARQ processing
	n+5 
	Subframe

	slot PDSCH
	n+8
	Slot

	subslot PDSCH, N+4 timing
	n+38
	Symbol


	subslot PDSCH, N+6 timing
	n+42
	Symbol


	subslot PDSCH, N+8 timing
	n+46
	Symbol



Discussion: 

Decision:

Revised to R4-1714401 (from R4-1712505) 


R4-1714401
Transmit timing adjustment delay





36.133
  CR-5344  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1709095
A table is introduced with additional requirements for sTTI and processng time reduction

Table 7.3.2.1-1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme on downlink
	Requirement to update timing
	Units

	subframe PDSCH with 3 subframe HARQ processing
	n+5 
	Subframe

	slot PDSCH
	n+8
	Slot

	subslot PDSCH, N+4 timing
	n+38
	Symbol


	subslot PDSCH, N+6 timing
	n+42
	Symbol


	subslot PDSCH, N+8 timing
	n+46
	Symbol



Discussion: 

Decision:

Agreed


R4-1712349
CR on TA adjustment delay for shortened TTI under carrier aggregation





36.133
  CR-5334  rev  Cat: B (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 
Discussion: 

Decision: 

The document was withdrawn.



LS
R4-1712506
Draft LS on transmission timing adjustment delay






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

LS to inform RAN1 on agreements related to transmit timing adjustment delay
RAN4 agreed the values in table 1 for transmission timing adjustment delay in sTTI and sPT. When 1ms TTI and 3 subframe HARQ processing or slot or subslot TTI is used and the TA command is received at subframe n/slot n/subslot starting with symbol n, the timing advance adjustment delay is shown in table 1. The UE shall adjust the uplink timing at the first subframe boundary following the time shown in table 1.

Table 1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme on downlink
	Requirement to update timing
	Units

	subframe PDSCH with 3 subframe HARQ processing
	n+5 
	Subframe

	slot PDSCH
	n+8
	Slot

	subslot PDSCH, N+4 timing
	n+38
	Symbol


	subslot PDSCH, N+6 timing
	n+42
	Symbol


	subslot PDSCH, N+8 timing
	n+46
	Symbol



Discussion: 

Decision:

Noted


R4-1713387
LS on transmission timing adjustments in Stti






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed the transmission timing adjustment delay in sTTI and sPT.  RAN4 agreed that when 1ms TTI and 3 subframe HARQ processing or sTTI is used and the TA command is received at subframe/slot/symbol n, the timing advance adjustment delay is shown in table1. The UE shall adjust the uplink timing at the first uplink TTI/sTTI boundary following the time shown in table 1.

Table 1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms TTI with 3 subframe HARQ processing
	n+5 
	Subframe

	Slot TTI
	[n+8]
	Slot

	Subslot TTI with 4 subslot HARQ processing
	[n+16]
	Subslot

	Subslot TTI with 6 subslot HARQ processing
	[n+18]
	Subslot

	Subslot TTI with 8 subslot HARQ processing
	[n+20]
	Subslot


For UE configured with multiple downlink SCells in the same TAG, the UE shall adjust the uplink timing of each cell at the first uplink subframe boundary following the time shown in table 1.
Discussion: 

Decision:

Revised to R4-1714417 (from R4-1713387) 


R4-1714417
LS on transmission timing adjustments in Stti






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed the transmission timing adjustment delay in sTTI and sPT.  RAN4 agreed that when 1ms TTI and 3 subframe HARQ processing or sTTI is used and the TA command is received at subframe/slot/symbol n, the timing advance adjustment delay is shown in table1. The UE shall adjust the uplink timing at the first uplink TTI/sTTI boundary following the time shown in table 1.

Table 1 : Timing advance adjustment delay requirement

	sTTI/processing time reduction scheme
	Requirement to update timing
	Units

	1ms TTI with 3 subframe HARQ processing
	n+5 
	Subframe

	Slot TTI
	[n+8]
	Slot

	Subslot TTI with 4 subslot HARQ processing
	[n+16]
	Subslot

	Subslot TTI with 6 subslot HARQ processing
	[n+18]
	Subslot

	Subslot TTI with 8 subslot HARQ processing
	[n+20]
	Subslot


For UE configured with multiple downlink SCells in the same TAG, the UE shall adjust the uplink timing of each cell at the first uplink subframe boundary following the time shown in table 1.
Discussion: 

Decision:

Approved


Maximum timing advance restriction
R4-1713729
Maximum timing advance restriction for LTE reduced processing time and sTTI





36.133
  CR-5482  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal on how to capture maximum timing advance restriction based on LS from RAN1 into 36.133.
It was agreed in RAN1 (and informed in the LS R1-1719238) that for LTE reduced processing time and shorter TTI operation an additional restriction on the maximum timing advance setting is to be applied: 

The gap between first UL and latest DL carrier is less than TAmax (expected impact on 3GPP TS 36.133). Details FFS.

This CRs incorporates this additional, new restriction into 36.133. The additional restriction on timing advance in terms receive timing difference for LTE reduced processing time and shorter TTI within a TAG is introduced. 
Discussion: 

Qualcomm: our understanding is that the restriction should be applied across all the cells rather than limited to one PUCCH group.

Nokia: need to check.
Huawei: We wonder if test case is needed. We should reflect the restriction in other core requirement.
Ericsson: this thing is similar to MRTD. Some details that RAN4 need to decide. But it is good to have a new section.
Decision:

Noted


8.23.4.2
Maximum reception/transmission timing difference [LTE_sTTIandPT-Core]

R4-1712862
On MRTD requirement for sTTI






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we proposed the MRTD requirement for sTTI and the reduced processing time based on the recent RAN1 agreement [3]. The proposals made in this paper is summarized as follows:

Proposal 1. A UE configured with one or more serving cell(s) that employ(s) sub-slot TTI, slot TTI, or 1ms-TTI with shortendProcessingTime shall be capable of handling the relative received time difference of up to 30.26us between any pair of the serving cells provided that the time difference between the earliest uplink carrier and the latest downlink carrier does not exceed TAmax of any of the serving cells, where TAmax of a serving cell is given by 

· 66.67us if the serving cell employs sub-slot TTI set 1 with N+4 processing timeline, and

· 166.67us if the serving cell employs sub-slot TTI set 2 with N+6 processing timeline, and

· 200us if the serving cell employs 1ms-TTI and configured with shortProcessingTime, and

· 309.90us if the serving cell employing slot TTI, and

· 352.08us if the serving cell employs sub-slot TTI set 1 with N+6 processing timeline, and

· 452.08us if the serving cell employs sub-slot TTI set 2 with N+8 processing timeline

Proposal 2. MRTD requirement for sTTI and the reduced processing time is introduced only for inter-band CA.

Discussion: 

Decision:

Noted


R4-1712500
MRTD issues for STTI






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper discusses remaining issues for MRTD and TA limitation.

In this contribution, we discuss maximum TA and MRTD for STTI, and discuss scenarios where there may need to be a combined limitation on TA+RTD. In general, it can be stated that

	The time difference of any subframe, slot or subslot of each SCell as received at the UE to the uplink subframe, slot or subslot where the corresponding PUCCH HARQ feedback is sent shall not exceed Tproc,max where Tproc,max is given by the nominal HARQ feedback time – maximum timing advance for the single carrier case. 


Discussion: 

Huawei: in general, we are OK with the idea. What is the nominal HARQ feedback time? T_proc,max is aligned with RAN1?

Ericsson: Nominal HARQ means that there TA applies.
Qualcomm: about PUCCH, we have the similar comment as before. That processing time is not limited only to downlink. This should not be limited to PUCCH group.

Ericsson: focus on HARQ here. We can discuss further on power control.

Decision:

Noted


R4-1713390
Discussion on MRTD and MTTD in Stti






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
In this paper gives an overview on RRM impact on shortened TTI and processing time. The following proposals are proposed: 

Proposal1: MTTD requirements reuse 32.47us. 

Proposal2: MRTD requirements reuse 30.26us.
Discussion: 

Intel: we think there is power control issue. We should round up by slot.
Qualcomm: in general this proposal cannot be put in this way. We can have side condition when the requirement is applied or not applied. There would be phase disconituity issue too.
Ericsson: support both proposals. Half symbol may be significant for short TTI with 1 OS or 2 OS.

Qulacomm: when coming to short TTI, there would be other impact. For short TTI, the impact would be on DMRS symbol. RAN4 needs be careful putting the requirements. 

Huawei: MTTD and MRTD is the maximum number that UE can handle.
Decision:

Noted


R4-1712863
On MTTD requirement for sTTI






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we analyze the impact of re-using existing MTTD requirement in the ULCA with sTTI, and propose the MTTD requirement for sTTI based on the analysis.

Observation 1. In the power-limited scenario, imposing the existing MTTD requirement of 32.67us requires the proper power reservation schemes to prevent the transmit power of the uplink carrier with sTTI from changing in the middle of the TTI, and RAN1 is discussing multiple options for the proper power reservation/control scheme.

Observation 2. When the power amplifiers are shared across the uplink carriers, imposing the existing MTTD requirement of 32.67us may introduce a phase discontinuity in the DMRS symbol of the uplink carrier with sTTI, resulting in the persistent and ungraceful uplink performance degradation from the distorted channel estimate.

Observation 3. Inter-band ULCA uses a separate power amplifier for each uplink carrier, and, thus, the transmit power change of one carrier may not cause a phase discontinuity on the DMRS symbols of the other carrier with sTTI, even in the presence of up to 32.67us of transmit time difference.

Observation 4. Intra-band ULCA uses the shared power amplifier across multiple uplink carriers, and the transmit power change of one carrier may cause a phase discontinuity on the DMRS symbol of the other carrier with sTTI when there is a large transmit time difference of up to 32.67us between the uplink carriers.

Observation 5. Due to the limitation of the shared RF, intra-band non-colocated CA deployment should be considered invalid even in the legacy LTE without sTTI, and thus UE is not expected to encounter a large transmit time difference when configured with the intra-band ULCA with sTTI.

Proposal 1. For sTTI, the MTTD requirement is introduced only for the inter-band ULCA. For the inter-band ULCA with sTTI, the existing MTTD requirement of 32.67us can be reused.
Discussion: 

Intel: for Ob#5, there is exsiting scenario in 36.300 for intra-band NC CA. How can we handle it?

Qualcomm: RAN4 used to discuss it and had requirement here and there. 
Decision:

Noted


R4-1712501
MTTD for STTI






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The paper proposes how to conclude on MTTD for STTI. We discuss remaining MTTD issues for sTTI, and make one proposal and two observations.
Proposal 1: 32.47us MTTD is used for STTI

Observation 1: RAN1 does not intend to introduce any new agreements related to UL power control that may impact RAN4 discussions on MTTD
Observation 2: For interband carrier aggregation when the UE is not power limited there is not expected to be any problem with 32.47us MTTD when sTTI is used

Discussion: 

Decision:

Noted


R4-1712350
Clearification on MTTD and MTRD for shortened TTI





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
This paper provides the clarifications on the MTTD/MTRD for shortened TTI. The following proposal is proposed,

Proposal #1: For both CA and DC,

1) The transmission timing difference between PCell and SCell is defined or implemented as a relative transmission timing difference between TTI timing boundaries of the PCell and SCell; 

2) The received timing difference between PCell and SCell is defined or implemented as a relative receive timing difference between TTI timing boundaries of the PCell and SCell. 

Here “TTI” may generally include both legacy TTI (one subframe or 1ms) and sTTI(1-slot and 2/3 symbols)
Discussion: 

Decision:

Noted


CR
R4-1712351
CR on Clarification for MTTD and MTRD for shortened TTI





36.133
  CR-5335  rev  Cat: B (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 
The definitions for MTTD/MTRD in 36.133 are not clear if shortened TTI are used.

The timing boundaries for MTTD/MTRD under sTTI are added.

Discussion: 

Qualcomm: what does it mean by saying TTI timing boundary? It causes other confusion.
Ericsson: we need rewording. We should follow RAN1 terminology. And we have similar view as Qualcomm.
Huawei: besides the terminology, we would like to understanding the motivation of CR.

Intel: Our concern is that for the case there are two CCs with shorten TTI configuration. 
Decision:

Revised to R4-1713912 (from R4-1712351) 


R4-1713912
CR on Clarification for MTTD and MTRD for shortened TTI





36.133
  CR-5335  rev  Cat: B (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 
The definitions for MTTD/MTRD in 36.133 are not clear if shortened TTI are used.

The timing boundaries for MTTD/MTRD under sTTI are added.

Discussion: 

Decision:

Agreed


R4-1712864
Introduction of MRTD/MTTD requirement for sTTI





36.133
  CR-5367  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

* Introduce maximum received timing difference requirement for sTTI CA

* Introduce maximum trasnmit timing difference requirement for sTTI with inter-band ULCA

* Introduce necessary side conditions for the maximum received timing difference requirement and maximum transmit timing difference requirement

Discussion: 

Huawei: what is about the intra-band NC CA case?

Qualcomm: network will not deploy intra-band NC CA anyway.
Decision:

Revised to R4-1713951 (from R4-1712864) 


R4-1713951
Introduction of MRTD/MTTD requirement for sTTI





36.133
  CR-5367  rev  Cat: B (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

* Introduce maximum received timing difference requirement for sTTI CA

* Introduce maximum trasnmit timing difference requirement for sTTI with inter-band ULCA

* Introduce necessary side conditions for the maximum received timing difference requirement and maximum transmit timing difference requirement

Discussion: 

Decision:

Agreed


8.23.4.3
Interruption [LTE_sTTIandPT-Core]

R4-1712503
CGI interruption requirements for sTTI and processing time reduction





36.133
  CR-5342  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1709020
Discussion: 

Decision:

Agreed


R4-1712504
ProSe interruption requirements for sTTI and processing time reduction





36.133
  CR-5343  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1709018
Discussion: 

Decision:

Agreed


8.23.4.4
PHR, measurement, timing and others [LTE_sTTIandPT-Core]

PHR
R4-1713392
Power headroom with shorten TTI and reduced processing time





36.133
  CR-5460  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The reported power headroom shall be estimated over 1 slot or subslot with shortened TTI.
Discussion: 

Decision:

Agreed


Measurement reporting delay
R4-1713391
CR on Measurement reporting delay for shorten TTI and reduced processing time





36.133
  CR-5459  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The work item on shortened TTI and processing time was approved in RP-161299. For measurement reporting delay, the delay uncertainty is 2 x sTTIDCCH if the measurement report is transmitted on the sPUSCH.

The work item only includes single carrier and carrier aggregation.  So the other feature related requirements, e.g., (e)MTC, NB IoT, eLAA, D2D/V2V/V2X are not impact.

The delay uncertainty is 2 x sTTIDCCH if the measurement report is transmitted on the sPUSCH.

Discussion: 

Ericsson: editorial comments: “during of slot or sub-slot”, better wording is needed.

Huawei: the sentence is only applied to short TTI.

Ericsson: it seems that you take off the legacy requirements.
Decision:

Revised to R4-1713913 (from R4-1713391) 


R4-1713913
CR on Measurement reporting delay for shorten TTI and reduced processing time





36.133
  CR-5459  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The work item on shortened TTI and processing time was approved in RP-161299. For measurement reporting delay, the delay uncertainty is 2 x sTTIDCCH if the measurement report is transmitted on the sPUSCH.

The work item only includes single carrier and carrier aggregation.  So the other feature related requirements, e.g., (e)MTC, NB IoT, eLAA, D2D/V2V/V2X are not impact.

The delay uncertainty is 2 x sTTIDCCH if the measurement report is transmitted on the sPUSCH.

Discussion: 

Decision:

Agreed


Tx Timing
R4-1712502
TX timing requirements for sTTI and reduced processing time





36.133
  CR-5341  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1706169
TX timing requirements for SPUCCH and SPUSCH need to be specified. SPUCCH and SPUSCH are added to UE transmit timing requirements
Discussion: 

Huawei: on term for SPUSCH
Decision:

Revised to R4-1713914 (from R4-1712502) 


R4-1713914
TX timing requirements for sTTI and reduced processing time





36.133
  CR-5341  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Based on endorsed CR R4-1706169
TX timing requirements for SPUCCH and SPUSCH need to be specified. SPUCCH and SPUSCH are added to UE transmit timing requirements
Discussion: 

Decision:

Agreed


R4-1712352
Potential issues on the TA adjustment in processing time reduction





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
This paper identifies the potential issues caused by reduced processing time for short TTI. The observation and proposal are demonstrated below:

Observation #1: Due to the fact that the delays for RRC and MAC are different, UE may implement multiple TA adjustment during its processing of processing time command from RRC. With reduced processing time and short TTI, it may cause that UE cannot processing time requirement for 2/3 symbol TTI.

Proposal #1: RAN4 shall have a discussion on the UE behavior if UE identifies it cannot meet the processing time requirement for short TTI because that the situation in observation 1 occurs.
Discussion: 

Ericsson: We do not think that is corner case. We do not need to worry about.

Intel: in worse case, it could happen.
Decision:

Noted


Activation/de-activation delay
R4-1713388
Update analysis on activation and deactivation delay for subslot TTI






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This paper provides analysis on the activation delay requirements for subslot. For SCell activation and deactivation delay the following proposals are proposed: 
For known case:

Nact_known =23 if the activation command is transmitted on the PDSCH with 1ms TTI and shortened processing time;
Nact_known =[22] if the activation command is transmitted on the PDSCH with 1 slot TTI;
Nact_known =[21] if the activation command is transmitted on the PDSCH with subslot TTI.
For unknown case:

Nact_unknown =33 if the activation command is transmitted on the PDSCH with1ms TTI and shortened processing time;
Nact_unknown =[32] if the activation command is transmitted on the PDSCH with 1 slot TTI;
Nact_unknown =[31] if the activation command is transmitted on the PDSCH with subslot TTI.
Discussion: 

Intel: for 21 and 31, why should we choose such number? 
Qualcomm: same comments. Either we define two different numbers or we can have unified numbers.

Huawei: We are OK to use 22 for sub-slot TTI case.
Decision:

Noted


CR
R4-1713389
CR on SCell activation and deactivation for sTTI and Spt





36.133
  CR-5458  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The SCell activation and deactivation delay is reduced when UE is capable of operating with sTTI and sPT.
Discussion: 

Decision:

Revised to R4-1713915 (from R4-1713389) 


R4-1713915
CR on SCell activation and deactivation for sTTI and Spt





36.133
  CR-5458  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
The SCell activation and deactivation delay is reduced when UE is capable of operating with sTTI and sPT.
Discussion: 

Decision:

Agreed


DRX state
R4-1713393
CR on DRX state for sTTI





36.133
  CR-5461  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Add sTTI related description for DRX state.
Discussion: 

Decision:

Agreed


sTTI definition
R4-1712507
STTI definition for 36.133





36.133
  CR-5345  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of definitions of STTI, slot and subframe PDSCH / PUSCH durations

Discussion: 

Decision:

Revised to R4-1713923 (from R4-1712507) 


R4-1713923
STTI definition for 36.133





36.133
  CR-5345  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of definitions of STTI, slot and subframe PDSCH / PUSCH durations

Discussion: 

Decision:

Agreed


R4-1713385
CR on sTTI related definitions





36.133
  CR-5456  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Adding sTTI related definitions.
Discussion: 

Decision:

Agreed


8.24
Enhancements to LTE operation in unlicensed spectrum [LTE_unlic]

8.24.1
General [LTE_unlic-Core]

8.24.2
UE RF [LTE_unlic-Core]

8.24.3
BS RF [LTE_unlic-Core]

8.24.4
RRM Core [LTE_unlic-Core]

8.25
Further enhancements to Coordinated Multi-Point (CoMP) Operation for LTE [feCOMP_LTE]

8.25.1
General [feCOMP_LTE-Perf]

8.25.2
UE demodulation and CSI (36.101) [feCOMP_LTE-Perf]
Way forward
R4-1714260
Way forward on FeCOMP demodulation and CSI tests






  CR-  rev  Cat:  () v





Source: Intel Corporation, ZTE, Qualcomm,

Huawei, HiSilicon
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Simuilation assumptions
R4-1714482
Simulation assumptions for FeCoMP UE demodulation






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the simulation assumptions.
Discussion: 

Agreement: companies are encouraged to provide the simulation resuls based on the simulation assumptions in this contribution.
Decision:

Noted


UE demodulation requirements
R4-1712312
FeCoMP UE demodulation reporting requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we provided views on the target FeCoMP UE demodulation requirements. In summary, we make the following proposals:
Proposal #1:
Introduce TM10 NC-JT PDSCH demodulation test cases

· Test purpose: Verify NC-JT UE demodulation functionality

· Scenario: UE receives NC-JT PDSCH from TP1 (serving cell) and TP2

· Test #1: 2RX UE receives 2 MIMO layers PDSCH (1 MIMO layer per TP)

· Test #2: 4RX UE receives 3 MIMO layers PDSCH (1 MIMO layer from TP1 and 2 MIMO layers from TP2)

· Antenna configuration:

· Test #1: 2x2 ULA low

· Test #2: 4x4 ULA low

· Power imbalance 

· Test #1: Equal between the TPs (SNRTP1 = SNRTP2)

· Test #2: SNR TP2 is 3 dB high than SNR TP1 (SNRTP1 = SNRTP2 – 3dB)

· FRC: 16QAM, MCS 13.

· 2 CRS APs for each TP
· Beamforming model: Random PMI
· Different cell ID among TPs

· Colliding CRS patterns in the two cells
· TP2 time offset = 2 μs, frequency offset -= 200 Hz.
Discussion: 

Huawei: for number of CRS ports, we agree to use 4. WE do not see much benefit to model CRS overhead in the test. We should consider 4 layer.
Qualcomm: We supports all the proposals. To Huawei, why do you think 4 CRS ports? Do you propose to define both 3 and 4 layer tests or just 4 layers.


Huawei: we consider 4 ports is typical scenario and it is also related to timing and channel estimation. We should consider both 3 and 4.

Intel: we share the same understanding as Qualcomm. To reduce the overhead is critical to DMRS transmission. We do not see the negative impact on timing tracking. For 3 and 4 layer, we just need to select one of them to reduce the test case number. We suggest 3 layer test.

Huawei: Do not see the benefit to minimize the overhead of reducing CRS ports. For 3 and 4 layer, I think that we do not should focus on one test. We should consider the good test coverage. 

Decision:

Noted

Agreement:
· Different cell ID among TPs

· Colliding CRS patterns in the two cells


R4-1713480
Discussion on CSI reporting requirements for FeCoMP






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze UE demodulation performance requirements for FeCoMP and propose that

Proposal 1: Both Rank 3 and rank 4 DMRS-to-layer mapping should be considered for FeCoMP.

Proposal 2: Power imbalance between the TPs should be considered, especially for rank 3 test.

Proposal 3: Use 4CRS ports for the 4Rx test.

Proposal 4: Choose colliding CRS pattern for the two TPs.

Proposal 5: Define 3 test cases for FeCoMP demodulation performance requirement.
Discussion: 

Intel: about the number of test cases, we are OK to have sufficient test coverage. We would like to see the exact parameters for the tests. We try to provide the simulation assumptions.

Huawei: we are fine to provide the detailed the test setup.
Qualcomm: When Huawei propose the 4 layer and 3 layer, the justification on the new aspect you want to test.

Huawei: we should consider the difference from the different test. For current 4Rx test, there is not TM10 tests.

Intel: my suggestion is that we consider 3-layer test. We can keep 4layer test FFS for the futher justification. At the same time, TM9 is quite similar to TM10 and we have already test 4 Rx for TM9.
Decision:

Noted


R4-1713059
Discussion on FeCoMP UE demodulation and CSI performance requirements






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE

Abstract: 
In this contribution, we further provided our views on UE PDSCH demodulation performance requirements and CSI reporting requirements for FeCoMP. Based on observations following proposals are present.
Proposal 1: PDSCH RE mapping for two CWs are verified together with new QCL assumption.
Proposal 2: 4Rx test with 4 MIMO layer would be considered.
Proposal 3: No power imbalance between the two TPs.
Proposal 4: 2 CRS APs for each TP is used in the PDSCH demodulation test.
Proposal 5: Different cell ID and non-colliding CRS is used in the PDSCH demodulation test.
Proposal 6: NC-JT CSI reporting test is introduced.
Proposal 7: Non-colliding CRS pattern is used in the CSI test.
Proposal 8: TP1-UE and TP2-UE links have high MIMO correlation channel.
Discussion: 

Huawei: for #2 and #3, we agree. And we also consider the 3 layer test with power offset.

ZTE: Depends on the test purpose. 
Intel: for #5, non-colliding CRS, TP1 will have interference from TP2 if there is non-colliding CRS. We would like to deprioritzed CRS-IC processing. We prefer CRS colliding case. For #8, overall it is fine. But we come up with the other proposal.
Decision:

Noted


UE CSI reporting requirements
R4-1713479
Discussion on UE demodulation requirements for FeCoMP






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze the CSI reporting requirements for FeCoMP and propose that

Proposal 1: Power imbalance between the TPs should be considered.

Proposal 2: Choose colliding CRS pattern for the two TPs.

Proposal 3: Find a typical scenario for CRI=2 reporting.
Discussion: 

Intel: agree with #2 and #3. For power imbalance, our preference is to keep it to demodulation test, since CSI is most like of functionality test.
Qualcomm: For CSI reporting, assuming UE receive the same power from TPs, it seems CRI=2 will be best? That is RAN1 design or other possibility?

Huawei: We share the same understanding to see whether there is another case rather than reporting CRI=2.

Intel: CRI=2 is something new that we need the channel esitimation from both TPs. RAN1 did not have power scaling.

Qualcomm: for power gain, it would not be needed to have CRI test. There seems always sufficient to report CRI=2. Just CQI or PMI reporting seems enough.
Decision:

Noted


R4-1712313
FeCoMP UE CSI reporting requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we provided views on the target FeCoMP UE CSI reporting requirements. In summary, we make the following proposals:
Proposal #1:
NC-JT CSI reporting test has lower priority than UE demodulation test and should be introduced if time allows

Proposal #2:
Consider the following NC-JT CSI reporting test setup

· 2x2 antenna configuration with ULA Low antenna correlation
· Test setup includes 2 TPs (serving and booster)
i. No time/frequency offset between the TPs

ii. Equal power between TPs
iii. Colliding CRS patterns with Different Cell IDs

· CSI reporting

i. UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

ii. Codebook subset restriction per each TPs: 001111
iii. Aperiodic CSI reporting

· Fixed RI and CQI (MCS). Follow PMI.

· Test metrics: 

i. Throughput ratio between follow CRI and fixed CRI (γ = TFollowCRI/TFixed, CRI0)

ii. SNR point for requirements based on [90]% of the maximum throughput using the CRI configured according to the UE reports
Discussion: 

Qualcomm: for codebook, Intel proposed rank-1 PMI restrict. What is the intention?

Intel: the intention is to restrict TP1 and TP2 transmissions to rank-1. The test purpose is to just check CSI reporting.

Qualcomm: We tend to agree with it for investigation. But we would like to see what it the actual statistics look like for all the rank and PMI…

Decision:

Noted


8.26
UE Positioning Accuracy Enhancements for LTE (Performance Part) [LCS_LTE_acc_enh]

8.26.1
General [LCS_LTE_acc_enh-Core/Perf]

8.26.2
RRM (36.133) [LCS_LTE_acc_enh-Core/Perf]
Way forward
R4-1714267
Way forward on UE positioning accuracy enhancement for LTE
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Source: Huawei, HiSilicon, Nokia and Nokia Shanghai Bell
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1713356
Work plan for Rel-15 Positioning WI






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, Nokia and Nokia Shanghai Bell
Abstract: 
In this paper, we provide analysis on additional measurement for RTK GNSS, and some proposals are listed as following. 
Observation1: RTK GNSS achieves high accuracy via carrier phase measurement.

Observation2: No need to define additional measurement for RTK GNSS for UE based mode.
Observation3: Carrier phase measurement reporting has already been supported in current specification since Rel-9. The corresponding requirement is already defined in TS36.171. 
Observation4: No specification impact in RAN4 for barometric sensor positioning

Proposal1: No specification impact in RAN4 for GNSS carrier phase measurement except some clarifications in TS36.171 that GNSS carrier phase measurement is also one of the A-GNSS measurement parameters.

Proposal2: No specification impact in RAN4 for IMU sensor positioning.
Discussion: 

Qualcomm: for #1, it is not clear what you propose. CR is not only clarification.

Huawei: for core part, there is no CR needed. 36.171 is performance part. Maybe we need to introduce the accuracy requirements as performance part. Define the nominal accuracy.
R&S: Basically the paper is misleading. The proposal is misleading. For #1, it is related to core part. We think that test are required. The accraucy should be verified. There is conflict between the paper and CR. 

Huawei: our thinking is that there is no core part impact but whether there is performance part needs more discussion.

Huawei: does Qualcomm want to have test case?

Qualcomm: it depends. It is not like GNSS. If there was a core requirement, that would need huge work.


Huawei: for carrier phase reporting, Rel-9 we have requirement. The procedure is not changed. The response time is similar to AGNSS. 

Qualcomm: we should hurry. Maybe we need some time to understand the scenario and what the requirement are needed. 

R&S: we should hurry to close core part. We can take time to have study.

Qualcomm: we need input from operators on what they need such feature.

R&S: we need technique discussion on what we need to test.
Decision:

Noted


R4-1713357
CR on 36.171 GNSS carrier phase measurement





36.171
  CR-0012  rev  Cat: F (Rel-14) v14.0.0





Source: Huawei,HiSilicon,Nokia and Nokia Shanghai Bell

Abstract: 
TS36.214 already introduced GNSS carrier phase measurement for A-GNSS. It is neccesary to clarify that GNSS carrier phase measurement is also within the measuremnet parameters for A-GNSS measurement

Clarify that GNSS carrier phase measurement is also within the measuremnet parameters for A-GNSS measurement.
Discussion: 

Qualcomm: the CR is not OK. The section lists the parameters for the test. If list the parameter, we need test. But we do not decide whether we need test.
Decision: 

The document was not treated.


8.27
Enhancement of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS) [AASenh_BS_LTE_UTRA]

8.27.1
General [AASenh_BS_LTE_UTRA]
R4-1714387 CR for TS37.105





Source: Huawei

Discussion: 

Rapporteur: we intend to capture all the draft CR in the official CRs which requires e-mail approval after the meeting. 

Chairman: E-mail approval deadline for this CR will 6th Dec  

Decision: 

The document was e-mail approval
Post-meeting note: The document was agreed by email.
R4-1713227
AAS ad-hoc agenda and minutes






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Agenda and minute for the AAS evening ad-hoc meeting (submitted after ad-hoc meeting)

Discussion: 

Decision: 

The document was Approved.
R4-1712634
Updates for Rel-15 AAS BS specifications






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution we are summarizing RAN4#84 and RAN4#84bis meeting CRs to the SRAT and MSR BS specifications, which needs to be reviewed as the basis for CR’s generation to the AAS BS specifications, for BS specifications alignment purposes. 

Proposal 1: review the non-AAS BS CRs for bands 49, 50/51, 71, 72, 73, 74, 75/76 for the potential impact on the Core and Performance AAS BS specifications.

Proposal 2: review the non-AAS BS CRs for MB MSR for the potential impact on the Core and Performance AAS BS specifications.

Proposal 3: review the non-AAS BS CRs for enhanced BS demodulation requirements for advanced receives for the potential impact on the Core and Performance AAS BS specifications.

Proposal 4: review the non-AAS BS CRs for LAA/eLAA for advanced receives for the potential impact on the Core and Performance AAS BS specifications.

Proposal 5: review the non-AAS BS CRs for TEI corrections for the potential impact on the Core and Performance AAS BS specifications.

Discussion: 

Decision: 

The document was Noted.
R4-1713228
TR 37.843 v0.6.0 - updated TR





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Latest TP revision containing approved TP's from RAN4#84bis

Discussion: 

Decision: 

The document was Approved.

R4-1713229
TP to TR 37.843 - clean up





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Final clean up of TR, to be used as base line for TP's and next update.

Discussion: 

Decision: 

The document was Approved.
R4-1713230
TR 37.843 v0.7.0 - updated TR





37.843
  CR-  rev  Cat:  (Rel-15) v0.6.0





Source: Huawei

Abstract: 

Final version to be updated at end of RAN4#85, including TP's from meeting.

Discussion: 

Decision: 

The document was Approved.


8.27.2
Draft CRs for TS37.105 [AASenh_BS_LTE_UTRA-Core]
R4-1713231
Draft CR to TS37.105 from RAN4 #84bis






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

DRAFT CR to TS 37.105 containing approved TP's from RAN4#84bis

Discussion: 

Decision: 

The document was Approved.



R4-1713232
DRAFT CR to TS 37.105 - specification simplification clean up






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

clean up to the Draft CR to TS 37.104 - including removal of UTRA TDD as agreed last meeting, use as basic for final CR

Discussion: 

Decision: 

The document was Approved.



R4-1713233
DRAFT CR to TS37.105 from RAN4 #85






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

DRAFT CR to TS 37.105 containing approved TP's from RAN4#85 - to be submitted during meeting

Discussion: 

Decision: 

The document was Approved.
R4-1714527 DRAFT CR to TS37.105 single RAT in-band blocking

Discussion: 

Decision: 

The document was Approved.
Draft TS text

R4-1713244
DRAFT CR to TS37.105 - Output power dynamics sub-clause 9.4






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft TS text for the output power dynamics requirement

Discussion: 

Decision: 

The document was Revised in R4-1714209
R4-1714209
DRAFT CR to TS37.105 - Output power dynamics sub-clause 9.4






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft TS text for the output power dynamics requirement

Discussion: 

Decision: 

The document was Approved.



R4-1713245
DRAFT CR to TS37.105 - OTA control channel power requirements sub-clause 9.3






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft TS text for control channel power requirements (E-UTRA only as UTRA removed as part of spec simplification)

Discussion: 

Decision: 

The document was Approved.

R4-1713248
DRAFT CR to TS 37.105 -  receiver requirements sub-clauses 10.4,10.5






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture receiver requirements

Discussion: 

Decision: 

The document was Revised in R4-1714210
R4-1714210
DRAFT CR to TS 37.105 -  receiver requirements sub-clauses 10.4,10.5






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture receiver requirements

Discussion: 

Decision: 

The document was Approved.



R4-1713249
DRAFT CR to TS 37.105 -  receiver requirements sub-clauses 10.8,10.9






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture receiver requirements

Discussion: 

Decision: 

The document was Revised in R4-1714211
R4-1714211
DRAFT CR to TS 37.105 -  receiver requirements sub-clauses 10.8,10.9






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture receiver requirements

Discussion: 

Decision: 

The document was Approved.



R4-1713250
DRAFT CR to TS 37.105 -  Performance requirements clause 11






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture performance requirements

Discussion: 

Decision: 

The document was Revised in R4-1714212
R4-1714212
DRAFT CR to TS 37.105 -  Performance requirements clause 11






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture performance requirements

Discussion: 

Decision: 

The document was Approved.

8.27.3
Core Requirements [AASenh_BS_LTE_UTRA-Core]
R4-1713251
TP to TR 37.843 update WI scope based on spec simplification agreements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Update TR based on specification simplification agreements from lat meeting

Discussion: 

Decision: 

The document was Approved.
R4-1713252
Discussion on TRP and RIB definition






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss the TRP definition suggested change and its effect on RIB definition

Discussion: 

Decision: 

The document was Noted.
R4-1713018
TP for TR 37.843: Addition of TRP in terminology in clause 3 and 5





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Revised in R4-1714213
R4-1714213
TP for TR 37.843: Addition of TRP in terminology in clause 3 and 5





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Revised in R4-1714235
R4-1714235
TP for TR 37.843: Addition of TRP in terminology in clause 3 and 5





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Revised in R4-1714237
R4-1714237
TP for TR 37.843: Addition of TRP in terminology in clause 3 and 5





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Approved..



R4-1713020
TP for TR 37.843: Extension to RIB definition in clause 3 and sub-clause 4.4





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution summarizes the meaning of the radiated interface boundary used for OTA requirements and presents a text proposal for approval with updates to current definition in sub-clause 3.1 and sub-clause 4.4.

Discussion: 

Decision: 

The document was Revised in R4-1714214
R4-1714214
TP for TR 37.843: Extension to RIB definition in clause 3 and sub-clause 4.4





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This contribution summarizes the meaning of the radiated interface boundary used for OTA requirements and presents a text proposal for approval with updates to current definition in sub-clause 3.1 and sub-clause 4.4.

Discussion: 

Decision: 

The document was Approved.



R4-1713253
TP to TR 37.843 - TRP and RIB definition





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture TRP and RIB updated definitions in TR

Discussion: 

Decision: 

The document was Noted.
R4-1713021
eAAS OTA RF core requirements and polarization






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a summary of how polarization interacts with OTA RF core requirements for AAS base station characteristics can be captured with respect to the definition of OTA RF core requirements.

Discussion: 

Decision: 

The document was Noted.




R4-1713784
Draft CR to TS 37.105 - Definitions, symbols and abbreviations   






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides improved definitions to several terms used in the Draft CR to TS 37.105. A TP is proposed to Draft CR to TS 37.105 for Section 3.

Discussion: 

Decision: 

The document was Noted.


TS Text


R4-1713017
TP for draft CR for TS 37.105: Addition of TRP in terminology in clause 3 and 9






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Noted.



R4-1713019
TP for draft CR for TS 37.105: Updating the RIB definition for eAAS requirements in clause 3.1 and 4.3






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution summarizes the meaning of the radiated interface boundary used for OTA requirements and presents a text proposal for approval with updates to current definition in sub-clause 3.1 and sub-clause 4.3.

Discussion: 

Decision: 

The document was Noted.


R4-1713254
DRAFT CR to TS 37.105 - Update TRP definitions in clauses 9.1






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Update TRP and RIB definition in the CR to the TS 37,105

Discussion: 

Decision: 

The document was Noted.

R4-1714215 DRAFT CR to TS 37.105 - Update TRP and RIB  definitions in clauses 9.





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1713816
TP to TR 37.843: in-band and out-of-band boundary for AAS BS





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on the updated in-band and out-of-band boundaries for AAS BS.

Discussion: 

Decision: 

The document was Revised in R4-1714216
R4-1714216
TP to TR 37.843: in-band and out-of-band boundary for AAS BS





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on the updated in-band and out-of-band boundaries for AAS BS.

Discussion: 

Decision: 

The document was Revised in R4-1714236
R4-1714236
TP to TR 37.843: in-band and out-of-band boundary for AAS BS





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on the updated in-band and out-of-band boundaries for AAS BS.

Discussion: 

Decision: 

The document was Approved.

R4-1714217
DRAFT CR to TS 37.105 - Update in-band and out-of-band boundary in clause 9.6.1






Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
8.27.3.1
Co-location requirements [AASenh_BS_LTE_UTRA-Core]
R4-1712585
Discussion on co-location requirement






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.

R4-1713071
Definition of co-location reference antenna






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.


R4-1713234
Discussion on co-location definitions and requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

discuss open issue from the WF from RAN4#84bis

Discussion: 

Decision: 

The document was Noted.


R4-1713028
On OTA co-location receiver blocking for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a proposal on the way-forward of the OTA co-locate receiver blocking requirement and test method based on the co-location concept.

Discussion: 

Decision: 

The document was Noted.



R4-1713029
On OTA co-locate receiver blocking interferer parameters for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Traditionally, the 3GPP definition for co-locate blocking interferer, located within 0.45 to 6GHz frequency range, the CW interferer signal type is used, although it might be more representative to use actual modulated signal from co-located systems.

Discussion: 

Decision: 

The document was Noted.



R4-1713031
On OTA co-location spurious emission requirement for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a proposal on the way-forward of the OTA co-locate spurious emission requirement and test method.

Discussion: 

Decision: 

The document was Noted.


R4-1713032
On OTA transmitter intermodulation requirement for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a proposal on the way-forward of the OTA transmitter intermodulation requirement and test method, based on the co-location concept.

Discussion: 

Decision: 

The document was Noted.

R4-1713241
TP to TR 37.843 - TX IMD - co-location requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Update TX IMD with agreements on co-location emission form last meeting, clear up polarisation issues.

Discussion: 

Decision: 

The document was Revised in R4-1714218
R4-1714218
TP to TR 37.843 - TX IMD - co-location requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Update TX IMD with agreements on co-location emission form last meeting, clear up polarisation issues.

Discussion: 

Decision: 

The document was Approved.
R4-1713074
Co-location spurious and transmitter intermodulation






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted. 


R4-1713235
Discussion on Co-location requirements polarisation






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discussion on Co-location requirements polarisation

Discussion: 

Decision: 

The document was Noted.

TR text
R4-1713236
TP to TR 37.843 - co-location spurious emissions requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture agreements on the spurious emissions requirements  in the TR

Discussion: 

Decision: 

The document was Revised in R4-1714219
R4-1714219
TP to TR 37.843 - co-location spurious emissions requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture agreements on the spurious emissions requirements  in the TR

Discussion: 

Decision: 

The document was Approved.


R4-1713237
TP to TR 37.843 - co-location definitions





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture agreements and refined definitions in the TR

Discussion: 

Decision: 

The document was Revised in R4-1714220
R4-1714220
TP to TR 37.843 - co-location definitions





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture agreements and refined definitions in the TR

Discussion: 

Decision: 

The document was Approved.
Draft TS text

R4-1713016
TP for draft CR for TS 37.105: Addition of sub-clause 4.10 for co-location requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution a text proposal for capturing the co-location concept details in a new sub-clause (4.10) is presented for approval.

Discussion: 

Huawei: It was covered by other TPs. 

Decision: 

The document was Noted.
R4-1713022
TP for draft CR for TS37.105: Adding polarization aspects to co-location requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

At the end of this contribution a text proposal adding the polarization aspect for all co-location requirements is presented for approval. The text proposal adds information in sub-clause 9.7.6.3.4, 9.5, 9.8 and 10.6.

Discussion: 

Huawei: In principle, we agree the intension of text. The same text shall be used in other sections. 

Decision: 

The document was Revised in R4-1714221
R4-1714221
TP for draft CR for TS37.105: Adding polarization aspects to co-location requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

At the end of this contribution a text proposal adding the polarization aspect for all co-location requirements is presented for approval. The text proposal adds information in sub-clause 9.7.6.3.4, 9.5, 9.8 and 10.6.

Discussion: 

Huawei: In principle, we agree the intension of text. The same text shall be used in other sections. 

Decision: 

The document was Approved.


R4-1713240
DRAFT CR to TS37.105 co-location definitions sub-clause 4.10






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

New sub clause to section 4.10 containing co-location definitions.

Discussion: 

Decision: 

The document was Revised in R4-1714222
R4-1714222
DRAFT CR to TS37.105 co-location definitions sub-clause 4.10






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

New sub clause to section 4.10 containing co-location definitions.

Discussion: 

Decision: 

The document was Approved.
R4-1713246
DRAFT CR to TS 37.105 -  co-location emissions requirements sub-clause 9.7.6






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR text to remove square brackets

Discussion: 

Decision: 

The document was Revised in R4-1714384
R4-1714384
DRAFT CR to TS 37.105 -  co-location emissions requirements sub-clause 9.7.6






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR text to remove square brackets

Discussion: 

Decision: 

The document was Approved.
R4-1713258
DRAFT CR to TS 37.105 - co-location blocking subclause 10.6.x.2






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Draft CR to TS 37,105 to capture co-location oob blocking requirements

Discussion: 

Decision: 

The document was Approved.
8.27.3.2
Tx ON/OFF [AASenh_BS_LTE_UTRA-Core]
R4-1713238
Discussion on TX OFF level and scaling






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss TX off requirement levels and scaling

Discussion: 

NEC: We agree with proposal. The proposal will be also applied for NR. 


Huawei: Agree. 

Decision: 

The document was Approved.
R4-1713785
eAAS BS transmit OFF power requirements - scaling or fixed






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal 1: UTRA -85 dBm/MHz – 30 dB + 6 dB 




   E-UTRA -85 dBm/MHz – 30 dB + 9 dB 

Discussion: 

Huawei: We do not need UTRA requirement. 

Decision: 

The document was Noted.
R4-1713030
OTA transmitter OFF power requirement (TDD) for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a proposal on the way-forward on the OTA transmitter ON/OFF ratio requirement and test method.

Discussion: 

Huawei: there is slightly difference between Ericsson and Huawei on the background

Agreement: 

The detected emission level is given as the sum of both measured polarizations at the co-location reference antenna connectors. 

Decision: 

The document was Noted.
R4-1713239
TP to TR 37.843 -TX OFF





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture values and methodologies for Tx OFF in TR

Discussion: 

Ericsson: we can update the background

Decision: 

The document was Revised in R4-1714223
R4-1714223
TP to TR 37.843 -TX OFF





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture values and methodologies for Tx OFF in TR

Discussion: 

Ericsson: we can update the background

Decision: 

The document was Approved.
TS Text

R4-1712584
Draft CR to TS 37.105 for OTA Transmit ON/OFF power in section 9.5





37.105
  CR-  rev  Cat:  (Rel-15) v14.2.0





Source: CATT

Discussion: 

Huawei: we need to remove the []. In MSR section, we do not need the table. We also need to add the polarization statements as other requirements. 

CATT: We can revise it. 

Decision: 

The document was Revised in R4-1714224
R4-1714224
Draft CR to TS 37.105 for OTA Transmit ON/OFF power in section 9.5





37.105
  CR-  rev  Cat:  (Rel-15) v14.2.0





Source: CATT

Discussion: 

Decision: 

The document was Approved.
R4-1713671
DRAFT CR to TS 37.105: OTA transmitter OFF power (9.5.2)





37.105
  CR-  rev  Cat:  (Rel-15) v14.2.0





Source: NEC

Abstract: 

OTA transmitter OFF power scaling factor X shall be 

X = 10log10(M), where M is the number of transceivers in the AAS BS.

Discussion: 

Decision: 

The document was Noted.

R4-1712586
TP for TR37.843: Transmit ON/OFF power in section 5.4






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Withdrawn.


8.27.3.3
Other Transmitter Requirements [AASenh_BS_LTE_UTRA-Core]


R4-1713255
TP to TR 37.843 - update transmitter radiated requirements table in sub-clause 5.1





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

update transmitter radiated requirements table in sub-clause 5.1

Discussion: 

Decision: 

The document was Approved.


R4-1713673
TP to TR 37.843: BS class power limits (5.2.4)





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: NEC

Abstract: 

UTRA OTA AAS BS rated output power limits for BS classes are corrected.

Discussion: 

Decision: 

The document was Approved.



8.27.3.4
Out of band blocking [AASenh_BS_LTE_UTRA-Core]

R4-1713242
Discussion on out of band blocking level and distance






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss the fixed distance and power level for the oob blocking requirement

Discussion: 

Nokia: In general, the approach is fine. We need some clarification on proposal 2. 


Huawei: we agreed.  

Ericsson: We suggest to add background in the TR on how to perform the test. 


Huawei: We understand the challaning for OTA test for out-of-band blocking. We do not have any other proposals yet. We can further discuss on how to test low frequency in the conformance test. 


Ericsson: we need to be sure what to do in the future. We need further discussion in the conformnce test. 

NEC: Is the intension to apply these proposals to other BS type? 


Huawei: the interference case is same for all the other BS type.

NTT DoCoMo: we have different view on interference signal level.  

Decision: 

The document was Noted.
R4-1713072
Output power level of interference signal for out of band blocking






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: The proposal can not solve the issue in out-of-band blocking. It is against the agreements in the previous meeting. 


NTT DoCoMo: this equation is valid in same case. The proposal does not change the agreements 

Ericsson: the interference shall be EIS. In same case, the proposal is same as Huawei approach.

Decision: 

The document was Noted.




R4-1713243
TP to TR 37.843 - on out of band blocking





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture the out of band blocking power level and distance in the TR

Discussion: 

Ericsson: the distance proposal will against the far field criteria. 

Decision: 

The document was Revised in R4-1714225
R4-1714225
TP to TR 37.843 - on out of band blockinga





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture the out of band blocking power level and distance in the TR

Discussion: 

Decision: 

The document was Approved.



R4-1713277
TP to TR 37.843 Lower limit on OOB blocking





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

Proposes to align with spurious emissions

Discussion: 

Decision: 

The document was Approved.



R4-1713560
OOB Blocking Polarization






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During RAN4 #84bis discussions on OTA out of band blocking was started  For core requirement, the OTA interfere is set at fixed distance from the AAS BS.

Discussion: 

Huawei: Observation 1 is not correct. 

Decision: 

The document was Noted.



R4-1713561
TP for TR 37.843: Section 6.5.2 Out of band blocking OTA core requirement





37.843
  CR-  rev  Cat:  (Rel-15) v0.6.0





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA RX OOB blocking.

Discussion: 

Decision: 

The document was Revised in R4-1714226

R4-1714226
TP for TR 37.843: Section 6.5.2 Out of band blocking OTA core requirement





37.843
  CR-  rev  Cat:  (Rel-15) v0.6.0





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA RX OOB blocking.

Discussion: 

Decision: 

The document was Approved.
TS text

R4-1713556
TP for draft CR for TS 37.105: Updating subclause 10.6 OTA RX OOB Blocking






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA RX blocking section of TS 37.105 and we would like to encourage feedback from other companies on the proposed text.

Discussion: 

Decision: 

The document was Revised in R4-1714227
R4-1714227
TP for draft CR for TS 37.105: Updating subclause 10.6 OTA RX OOB Blocking






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA RX blocking section of TS 37.105 and we would like to encourage feedback from other companies on the proposed text.

Discussion: 

Decision: 

The document was Approved.
8.27.3.5
Other Receiver requirements [AASenh_BS_LTE_UTRA-Core]

R4-1713256
TP to TR 37.843 - update receiver radiated requirements table in sub-clause 6.1





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

update receiver radiated requirements table in sub-clause 5.1

Discussion: 

Ericsson: some corrections are needed. 

Decision: 

The document was Revised in R4-1714228
R4-1714228
TP to TR 37.843 - update receiver radiated requirements table in sub-clause 6.1





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

update receiver radiated requirements table in sub-clause 5.1

Discussion: 

Ericsson: some corrections are needed. 

Decision: 

The document was Revised in R4-1714242
R4-1714242
TP to TR 37.843 - update receiver radiated requirements table in sub-clause 6.1





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

update receiver radiated requirements table in sub-clause 5.1

Discussion: 

Ericsson: some corrections are needed. 

Decision: 

The document was Revised in R4-1714480
R4-1714480
TP to TR 37.843 - update receiver radiated requirements table in sub-clause 6.1





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

update receiver radiated requirements table in sub-clause 5.1

Discussion: 

Ericsson: some corrections are needed. 

Decision: 

The document was Approved.
R4-1712635
TP to TR 37.843: Reuse of the FRC’s for OTA Rx requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on the reuse of the existing UTRA FDD and E-UTTRA FRCs for the OTA Rx requirements.

Proposal 1: approve the attached TP to TR 37.843 on the reuse of the FRCs for the OTA Rx requirements.

Discussion: 

Decision: 

The document was Approved.



R4-1713247
TP to TR 37.843 -  Add agreements on receiver requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Capture agreements from the WF on the receiver requirements

Discussion: 

Ericsson: we need to introduce new parameters for interference signal. 

Nokia: we can approve this and futher add definition if agreed. 

Decision: 

The document was Approved.



R4-1713257
TP to TR 37.843 -  Add agreements on receiver sensitivity to sub-clause 6.2





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Add agreements on OTA margin and clean up OTA sensitivity text in TR

Discussion: 

NEC: We have concerns on the Doff-peak values. 

Decision: 

The document was Revised in R4-1714229
R4-1714229
TP to TR 37.843 -  Add agreements on receiver sensitivity to sub-clause 6.2





37.843
  CR-  rev  Cat:  (Rel-15) v0.5.0





Source: Huawei

Abstract: 

Add agreements on OTA margin and clean up OTA sensitivity text in TR

Discussion: 

Decision: 

The document was Approved.



R4-1713279
TP to 37.843: Further details on OTA RX requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

Adds some more details to the RX requirements decisions

Discussion: 

Decision: 

The document was Noted.



8.27.3.6
EMC requirements [AASenh_BS_LTE_UTRA-Core]

R4-1712637
TP to draft Rel-15 TS 37.114: eAAS EMC email agreements after RAN4#84bis





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are presenting the outcome of the offline email discussion on the draft Rel-15 TS 37.114 specification for eAAS EMC. It is proposed to approve this specification as the baseline for further and final improvements during RAN4#85 meeting in Reno.

Proposal 1: approve the attached draft TS37.114 discussed over the email with interested companies, as the baseline for further and final improvements during RAN4#85 meeting in Reno.

Discussion: 

Decision: 

The document was Approved.



R4-1712638
TP to draft Rel-15 TS 37.114: spatial exclusions for the Radiated Immunity testing for eAAS





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the draft Rel-15 TS 37.114 for the spatial exclusion angles for OTA AAS BS Radiated Immunity testing.

Proposal 1: approve the attached TP to TS 37.114 on spatial exclusions for the Radiated Immunity testing for eAAS.

Discussion: 

Decision: 

The document was Revised in R4-1714230
R4-1714230
TP to draft Rel-15 TS 37.114: spatial exclusions for the Radiated Immunity testing for eAAS





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the draft Rel-15 TS 37.114 for the spatial exclusion angles for OTA AAS BS Radiated Immunity testing.

Proposal 1: approve the attached TP to TS 37.114 on spatial exclusions for the Radiated Immunity testing for eAAS.

Discussion: 

Decision: 

The document was Approved.



R4-1712728
Discussion on Spatial Exclusion and RI test






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper adds  arguments on Frequency range and the definition of Front Side during RI test.

Discussion: 

Decision: 

The document was Noted.


R4-1712729
CR to TS 37.114: Introduction of  Radiated Immunity and Spatial Exclusion





37.114
  CR-0060  rev  Cat: B (Rel-15) v14.1.0





Source: Ericsson

Abstract: 

TP to specify the radiated immunity and spatial exclusion considerations for OTA AAS BS in TS 37.114

Discussion: 

Decision: 

The document was Noted.

R4-1714231
TP to TR37.843 Introduction of  Radiated Immunity and Spatial Exclusion






Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1712730
CR to TS 37.114: Introduction of section 8.1 on Emission Test Configurations





37.114
  CR-0061  rev  Cat: B (Rel-15) v14.1.0





Source: Ericsson

Abstract: 

TP to modify the text in Section 8.1 in 37.114

Discussion: 

Decision: 

The document was Noted.

R4-1714232 TP to draft TS 37.114: Introduction of section 8.1 on Emission Test Configurations






Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1712731
CR to TS 37.114: Introduction of section  9.1 on Immunity Test Configurations





37.114
  CR-0062  rev  Cat: B (Rel-15) v14.1.0





Source: Ericsson

Abstract: 

TP to modify the text in Section 9.1 in 37.114

Discussion: 

Decision: 

The document was Noted.

R4-1714233
TP to draft TS 37.114: Introduction of section  9.1 on Immunity Test Configurations





37.114
  CR-0062  rev  Cat: B (Rel-15) v14.1.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1712732
CR to TS 37.114:  Addition of TAB connector figure in section 3 (Definitions)





37.114
  CR-0063  rev  Cat: B (Rel-15) v14.1.0





Source: Ericsson

Abstract: 

TP to add TAB connector figure

Discussion: 

Decision: 

The document was Noted.


R4-1713815
TP to draft Rel-15 TS 37.114: Performance aspects





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the draft Rel-15 TS 37.114 on performance aspects for the conformance testing.

Discussion: 

Decision: 

The document was Approved.



R4-1713817
TP to draft Rel-15 TS 37.114: Exclusion bands





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the draft Rel-15 TS 37.114 on exclusion bands for EMC RI testing purposes, considering the updated OoB region for RX exclusion bands.

Discussion: 

Decision: 

The document was Approved.


R4-1712639
TP to draft Rel-15 TS 37.114: eAAS EMC agreements from RAN4#85 meeting





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

This contribution is a placeholder for the final improvements to the draft TS 37.114, as the baseline for the final CR to the Rel-15 TS 37.114 v 1.0.0.

Proposal 1: approve the attached revised draft of the TS 37.114 specification for eAAS EMC based on discussion during RAN4#85, as the baseline for the final CR to TS 37.114 v 15.0.0.

Discussion: 

Decision: 

The document was Revised in R4-1714385
R4-1714385
TP to draft Rel-15 TS 37.114: eAAS EMC agreements from RAN4#85 meeting





37.114
  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

This contribution is a placeholder for the final improvements to the draft TS 37.114, as the baseline for the final CR to the Rel-15 TS 37.114 v 1.0.0.

Proposal 1: approve the attached revised draft of the TS 37.114 specification for eAAS EMC based on discussion during RAN4#85, as the baseline for the final CR to TS 37.114 v 15.0.0.

Discussion: 

Decision: 

The document was Approved.



R4-1712640
Big CR to TS 37.114: eAAS EMC specification, v15.0.0





37.114
  CR-0059  rev  Cat: B (Rel-15) v14.1.0





Source: Huawei

Abstract: 

First version of the Rel-15 specification TS 37.114, 15.0.0.

Discussion: 

Decision: 

The document was Revised in R4-1714386
R4-1714386
Big CR to TS 37.114: eAAS EMC specification, v15.0.0





37.114
  CR-0059  rev  Cat: B (Rel-15) v14.1.0





Source: Huawei

Abstract: 

First version of the Rel-15 specification TS 37.114, 15.0.0.

Discussion: 

Decision: 

The document was Approved.


8.27.4
Performance Requirements [AASenh_BS_LTE_UTRA-Perf]

8.27.4.1
RF conformance requirements [AASenh_BS_LTE_UTRA-Perf]

R4-1713073
On uncertainty values for EIRP measurement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Ericsson: On proposal 1, we understand intension except some requirements may not have the same test procedure. We need to check each requirement in detail. For uncertainty, we have not proposed any values yet. Is there any values proposed? For reference antennas, any input? Is the intension to have the common uncertainty for all test methods or just for indoor anechenic chamber. MU could be different. We may need to consider the MU together. 

Huawei: There are still some no clear points in the definition of measurement uncertainty. We share the similar concern as Ericsson for proposal 1. 

NTT DoCoMo: The reference antenna is the common for far field chamber and CATR. 

Decision: 

The document was Noted.



R4-1713278
Observations on MU budget analysis






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considers how requirements differ for M analysis

Discussion: 

Haiwei: we fully support the concerns. We will provide the input later. 

NTT DoCoMo: We agreed the MU but not based on frequency. It is based on test method. 

Decision: 

The document was Noted.



R4-1713559
New Test Method Approach for OTA Unwanted Emissions






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During previous RAN4 meetings, both NR and eAAS have discussed a new test method for practical testing TRP for unwanted emissions. Testing OTA unwanted emission requirements will require new test approach to be adopted or available to minimize complexity and test time while still ensuring an accurate TRP measurement.

Discussion: 

NTT DoCoMo: for delta TRP, it is new term. Issue was identified for this method. 


Ericsson: we can further discuss.

Nokia: Any indication on the TRP measurement time. How to deal with the measurement noise. 


Ericsson: it depends on the TRP margin. In case of mmWave band, there a few frequency points need to be measured. In partice, one week is enough to measure. 

Decision: 

The document was Noted.



R4-1713564
Measurement uncertainty budget for ACLR for CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents an uncertainty budget for ACLR measurement in a Compact Antenna Test Range which maybe is a method for conformance testing in [2].

Discussion: 

Huawei: we can further check. We will provide input on this MU budget


Ericsson: we looking forward more analysis

Nokia: TRP accuracy is lower than EIRP accuracy. We need to consider further. 


Ericsson: We need to come back next meeting. 

MVG: We will provide some inputs 

Decision: 

The document was Noted.



R4-1713565
Framework on Uncertainty Budget for EVM for CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In previous work, in Release 13, the uncertainty budget was a requirement to determine the overall test tolerance.  The following document shows an example uncertainty budget as a suggested frame work to progress the work forward to find an overall test tolerance for EVM.

Discussion: 

MVG: We are on the same page. 

NTT DoCoMo: if the calibration means calibration of test range, we are ok but with different reason. 

Decision: 

The document was Noted.



R4-1713566
TP for TR 37.843: CATR Test Method Procedure for EVM





37.843
  CR-  rev  Cat:  (Rel-15) v0.6.0





Source: Ericsson

Abstract: 

This contribution presents a TP for TR for test procedure for EVM measurement in a Compact Antenna Test Range which maybe is a method for conformance testing in [2].

Discussion: 

Nokia: Powe calibration may be not needed since EVM is percentage not absolute power. 

Ericsson: We can revise it. 

Decision: 

The document was Revised in R4-1714238


R4-1714238
TP for TR 37.843: CATR Test Method Procedure for EVM





37.843
  CR-  rev  Cat:  (Rel-15) v0.6.0





Source: Ericsson

Abstract: 

This contribution presents a TP for TR for test procedure for EVM measurement in a Compact Antenna Test Range which maybe is a method for conformance testing in [2].

Discussion: 

Decision: 

The document was Approved.


8.27.4.2
Demodulation requirements [AASenh_BS_LTE_UTRA-Perf]

R4-1712636
TP to TR 37.843: further refinements for OTA BS demodulation requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on further refinements for BS demodulation requirements feasible OTA.

Proposal 1: approve the attached TP to TR 37.843 on further refinements for OTA BS demodulation requirements.

Discussion: 

Ericsson: We had conclusion on the feasibility for 2Rx and cross polarization requirements

Huawei: there are some other test methods rather than agreed approach. 

Nokia: For OTA, there is no condutive points. Shall we test in black box approach 


Huawei: 2Rx means demodulation branches not the antenna ports. 

Decision: 

The document was Revised in R4-1714239
R4-1714239
TP to TR 37.843: further refinements for OTA BS demodulation requirements





37.843
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 37.843 on further refinements for BS demodulation requirements feasible OTA.

Proposal 1: approve the attached TP to TR 37.843 on further refinements for OTA BS demodulation requirements.

Discussion: 

Decision: 

The document was Approved.
8.28
UE requirements for network-based CRS interference mitigation for LTE [LTE_NW_CRS_IM]

8.28.1
Legacy UE procedure impact study [LTE_NW_CRS_IM]

R4-1713396
Further discussion on solutions for network-based CRS mitigation






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
In this paper, we come up with an alternative for the network based CRS mitigation, where system bandwidth is reduced conditionally instead of the CRS transmission bandwidth, aiming at reduction of interference caused by CRS transmission under low-load network conditions. Further we shed light upon the proposed alternative by discussing the issues it may incur and corresponding solutions.

Observation 1: Inefficiency can be observed regarding series of scenarios to accommodate legacy UEs when applying current CRS mitigation framework.

Proposal 1: Network should be able to reconfigure the system bandwidth by modifying MIB for a reduced channel bandwidth to cancel CRS inter-cell interference under bandwidth reduction scheme for network-based CRS mitigation.
Proposal 2: Companies are welcome to provide further study on the identification for issues potentially brought by dynamic bandwidth reduction regarding low latency and high data rate burst transmission and impact on advanced receiver demodulation performances.
Discussion: 

Intel: When doing MIB change, I am not sure if network performance can be optimized. The neighbour cell bandwidth is assumed the same in the NAICS receiver. The proposed solution may not address the issue.

Huawei: for the time scale of MIB change, there might be issue. But here we focus on the interference CRS mitigation. For neighbour cell bandwidth, the asymmetric CRS bandwidth maybe some issue. We need further analysis.
Ericsson: We can look at the scenario to see the difference between performances with . Regarding the dynamic bandwidth change, we do not see the change is quite dynamic.

Huawei: We will have the further study on comparision of two schemes. Our scheme has less impact on legacy UE performance.
Mediatek: We see the proposal would be a direct to work on. The loading may not change very quietly. It is possible to use MIB to mitigate the interference CRS.
Ericsson: the scope of WID is related to UE performance. We have to look at how the requirements should be changed in the WID. We should not need to discuss the signalling. If needed, we should ask other group to do anlaysis.

Huawei: Indeed the CRS migtigation would be harmful to legacy UE and the reduction efficiency for CRS reduction seems not good.
Decision: 

The document was not treated.



8.28.1.1
Impact on RRM [LTE_NW_CRS_IM]

R4-1712355
Further discussion on network based CRS-IM RRM





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution, we would like to analyse and propose the number of warm-up and cool-down subframes for different scenarios.

Proposal 1:  The criteria for warm-up and cool-down subframes design is that it should guarantee that CRS muting is fully transparent to legacy UE and will not cause any degradation to legacy UE.
Proposal 2:  The warm-up and cool-down subframe design shall be based on the assumption of legacy UE for certain scenarios, e.g RACH and SI reading.

Proposal 3: The prerequisite of warm-up and cool-down subframes for the corresponding RRM requirements in specification might be different for previous release UEs and R15 UEs.
Proposal 4: the full BW CRS shall be guaranteed during all configured paging occasions in both IDLE and CONNECTED.

Proposal 5: At least [6] subframes with full bandwidth CRS shall be reserved for warm up before all configured paging occasions, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after all configured paging occasions, in both IDLE and CONNECTED.
Proposal 6: the full BW CRS shall be guaranteed during all SI acquisition windows (all SIBs) in all cases (including IDLE, CONNECTED and other cases).

Proposal 7: At least [6] subframes with full bandwidth CRS shall be reserved for warm up before SIBs, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after SIBs, in all cases. SIBs here includes SIB1 and all the SI windows.

Proposal 8: At least [4] subframes with full bandwidth CRS shall be reserved before RA transmission occasions in all cases.

Proposal 9: At least [6] subframes with full bandwidth CRS shall be reserved for warm up before msg2&4 reception, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after msg2&4 reception, in all cases.

Proposal 10: At least [10] subframes with full bandwidth CRS shall be reserved for warm up before UE on-duration time in C-DRX, and at least [6] subframes with full bandwidth CRS shall be reserved for cool down after UE on-duration time in C-DRX.

Proposal 11: At least [4] subframes with full bandwidth CRS shall be reserved for warm up before UE SR-over-PUCCH, and at least [1] subframes with full bandwidth CRS shall be reserved for cool down after UE received corresponding UL grant, and full bandwidth CRS shall be guaranteed from UE SR-over-PUCCH to the corresponding UL grant reception.
Proposal 12: At least [6] subframes with full bandwidth CRS shall be reserved for warm up before RSTD measurement occasions, and full bandwidth CRS shall be guaranteed during all RSTD measurement occasions.
Discussion: 

Decision:

Revised to R4-1713853 (from R4-1712355) 


R4-1713853
Further discussion on network based CRS-IM RRM





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
Discussion: 

Huawei: We are aligned with Intel. For #3, we agree. 
Ericsson: The scope of WID focuses on Rel-15 UE. WI is Rel-15 work item. Rel-14 work may or may not be needed.

Intel: Understood. But this change is made on network side, which will impact all the UE accessing the network. We should do some improvement on UE behaviour. In real work, it is difficult to distinguish UE if it is legacy or new.

Ericsson: If there is signalling indicated, Rel-15 UE can be improved. Maybe some signalling from network. We should look at how much subframes are needed for warm-up and cool-down. It is up to RAN decision on whether the signalling is applied to legacy UE. It will take time and not RAN4 issue.

Intel: we can do this rel-15 and rel-14 in parallel. For Rel-15, we can consider if the signalling can make improvement and also work on Rel-14.
Nokia: It seems that in the table you need more time for downlink than uplink transmissions.

Intel: uplink we need get timing for uplink tracking. In the revised Tdoc, we use the same values for DL and UL.
Decision:

Noted


R4-1712391
RRM with CRS-muting restrictions on Lean carrier






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this contribution, RRM performance impact in lean carrier cells where CRS muting is applied by the network was discussed. We make a number of proposals

Observation 1: Facts regarding deactivated SCell

1. Deactivated SCells are serving cell, to which the allowedMeasBandwidth is not applicable.

2. UE already has the knowledge on the bandwidth of all SCells in deactivated state through RRC configuration.

3. Network has no idea on which subframe UE measures the deactivated SCell.

Proposal 1: In order to avoid impact on legacy device modem in connected mode, up to 14 warm up subframes are needed as listed in Table 1.

Proposal 2: In order to avoid impact on legacy device modem in connected mode, 1 cool down subframe is needed as listed in Table 1.

Proposal 3: RAN4 should study SCell measurement behavior for deactivated state when lean carrier is configured.

Proposal 4: In order to avoid impact on legacy device modem in idle mode, up to 14 warm up subframes are needed as listed in Table 2.

Proposal 5: In order to avoid impact on legacy device modem in idle mode, 1 cool down subframe is needed as listed in Table 2.

Discussion: 

Huawei: for #3, we agree. It is up to RAN4 to make such study.
Decision:

Noted


R4-1713140
Network assisted CRS mitigation





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we further details related to when and how network muting can and may be used and the requirements related to presence of full BW CRS for legacy devices. We observe:

Observation 1: System impact from full BW measurement in serving cell while muting is applied needs to discussed.

Observation 2: Full BW CRS needs to be present for RA and SIB occasions also outside PTW.

Observation 3: If there is a need for full BW CRS from any UE in the cell, full BW CRS must be present.

Observation 5: RAN4 would need to agree warm-up and cool down periods related to these transmissions.

Observation 6: Even if muting is applied the UE shall still fulfil the minimum transmit timing requirements.

Observation 7: De-activated SCells are serving cells.

Observation 8: RAN4 need to discuss further how muting can be done on de-activated SCell’s.

We propose 

Proposal 1: RAN4 must answer the question: How to apply muting on a de-activated SCell?

Discussion: 

Huawei: I would like to point out the full CRS transmission for RA will lead to inefficiency to do the CRS mitigation. Huawei’s proposal can perfectly address the problem.

Nokia: There is quite a big access. Compared to Huawei scheme, the scheme here is more flexible. Huawei scheme relies on the MIB change, which is not very fast.
Intel: for Ob#6, UE has no idea on what exact CRS bandwidth. UE may do time tracking based on 20Mhz bandwidth. For #1, the warm-up and cool-down applies to de-actviated SCell, which will be PCell for other UEs.

Nokia: UE should be aware of the bandwidth. For comment on #1, network does not know if a certain UE measure on this cell. For the scenario here, the cell is not highly loaded.

Intel: Not only for measurement behaviour. For deactive SCell the warm-up and cool-down subframes needed are the same as for PCell.
Decision:

Noted


R4-1713394
Discussion on RRC_CONNECTED UE for network-based CRS mitigation






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
In this paper, we provide discussions for the cases mentioned above where certain requirements may be necessary in RRC_CONNECTED mode with reduced CRS transmissions. The following conclusions are made.

Proposal 1: Network should be able to decide when the radio link condition is bad either for uplink or downlink, and keep full bandwidth CRS until radio link failure occurs.

Observation 1: Deactivated SCells are out of the scope of allowedMeasBandwidth.

Proposal 2: Additional procedures and RRC signals may be needed to guarantee UE CA performance when the UE is to measure on deactivated SCells configured with CRS mitigation.

Observation 2: Scheduling Request procedure may bring very large number of full-bandwidth CRS subframes to the network-based CRS mitigation in case of large amount of CONNECTED UEs initiating SR.

Observation 3: CRS mitigation will significantly degrade the timing estimation performance of legacy UE.
Discussion: 

Nokia: for #2, when looking at legacy UE, we cannot change the signalling. For Ob#2, SR transmission is configurable. Network can choose DRX on-duration for SR transmission.

Huawei: The #2 is for Rel-15 UE. For legacy UE we prefer to Huawei proposal. For SR, we understand.
Ericsson: For #2 on the load, the UE with high loading is the not use case for the CRS muting. I do not understand why to come up with this proposal. Why should the scheme be limited to carrier aggregation?

Huawei: We need to address the worse case. For carrier aggregation, we must consider the possible issue.
Decision:

Noted


R4-1713395
Discussion on the RRC_IDLE UE warm-up for network-based CRS mitigation






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
In this contribution we propose number of subframes for the cases where warm-up phases are needed in network-based CRS mitigation:

Proposal 1: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in all configured paging occasions and also at least [4 subframes] for warm up.
Proposal 2: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in SI acquisition (SIB1 and SI-window) and also at least [4 subframes] for warm up.
Observation 1: At least [4] warm-up subframes are needed prior to contention-based RA procedure.

Proposal 3: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed at least [4 subframes] prior and in contention-based RA procedure and also at least [4 subframes] before msg2 and msg4 for warm up; and in non-contention-based RA, full bandwidth CRS shall be assumed and also at least [4 subframes] before msg2 for warm up.

Proposal 4: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in all eDRX PTW and also at least [4 subframes] for warm up.
Discussion: 

Decision:

Noted


8.28.1.2
Impact on advanced receiver [LTE_NW_CRS_IM]
R4-1712311
Network-based CRS mitigation impact on UE demodulation






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution, we shared our further views on the network-based CRS mitigation impact on the legacy UE receivers performing CRS interference mitigation including CRS-IM, NAICS and CCIM Type A/B. In summary, we make the following observations and proposals:

Observation #1: Legacy UEs (Rel-8 to Rel-14 UEs) may be unaware on neighboring cell CRS muting and perform CRS-IM receive processing under assumption that neighboring cell CRS signals are still present which may cause non-optimal performance.
Observation #2: If neighboring cell applies CRS muting, then depending on implementation legacy UE CRS-IM receiver may apply CRS-IM for PRBs without CRS interference which may lead to certain performance degradation comparing to the case when CRS muting is not used. Performance is sensitive to the CRS muting pattern and typically worse for the case when eNB performs per-TTI CRS switching. UE will also waste computational resources for unnecessary CRS-IM which would cause additional power consumption.
Observation #3: If neighboring cell applies CRS muting, then depending on implementation legacy UE CRS-IM receiver may apply CRS-IM for PRBs without CRS interference which will result in the waste of computational resources for unnecessary CRS-IM which would cause unnecessary power consumption.
Observation #4: If neighboring cell applies CRS muting in outer PRBs and UE makes a decision to apply CRS-IM based on the wideband RSRP measurements, UE may fallback to LMMSE-IRC operation and UE demodulation performance may degrade, especially in the center 6 PRBs.
Observation #5: Neighbouring cell CRS muting has limited impact on the CCIM receivers performance in case of 0% loading in the neighbouring cell control region. The performance of CCIM Type B receiver degrades, however, the operating SINR operating point is too low and under practical conditions the performance impact is expected to be limited.

Proposal #1:
Assume that eNB always provides UE CRS Assistance information for CCIM capable UEs disregards whether CRS muting is used in the neighbouring cells.

Proposal #2:
Assume that eNB always provides NAICS network assistance information for NAICS capable UEs disregards whether CRS muting is used in the neighbouring cells.

Proposal #3:
Further study the neighbouring cell CRS muting impact on NAICS receivers performance.

Proposal #4:
Introduce signalling to inform Rel-15+ UEs that neighbouring cells use CRS muting. Signalling details are FFS.
Discussion: 

Decision:

Noted


R4-1712392
Impact of CRS muting on legacy CRS-IC
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Source: MediaTek inc.

Abstract: 
In this paper, we provide the CRS-IC simulation results for network-based CRS mitigation. Based on the results and analysis, we have the following proposal:

Observation 1. SNR degradation due to CRS muting could be up to 2dB.
Proposal 1: Confirm that network-based CRS-IM has negative impact on legacy device with CRS-IC, including the waste of UE computation power and performance degradation. 
Discussion: 

Decision:

Noted


R4-1713490
Further simulation results for CRS-IC receiver with network-based CRS interference






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

Further simulation results for CRS-IC receiver with network-based CRS interference.
In this paper, we provide further simulation results for CRS-IC receiver considering network-based CRS mitigation. Based on the simulation results, we have the following observations:
Observation 1
CRS-IC with CRS-muting will have about 0.4 dB performance degradation compared with CRS-IC with normal CRS for scenario 2
Observation 2
More than 3 dB gain is kept for CRS-IC with CRS-muting compared with legacy UE under legacy network for scenario 2
Observation 3
The performance difference between CRS-IC with normal CRS and CRS-IC under CRS-muting network is quite small when PDSCH interference is present (scenario 3)
Observation 4
The gain to enable CRS-IC in the network with CRS-muting is quite limited when PDSCH interference is considered, although there is about 1dB gain to enable CRS-IC in the network with CRS-muting when there is no PDSCH interference in the neighbour cell.
Observation 5
Potential CRS-IC enable/disable may have very limited impact on UE performance under practical network with CRS muting.
Observation 6
The performance of legacy CRS-IC receiver in the network with the network-based CRS mitigation is slightly (at most 0.3 dB) worse than the performance in the legacy network for the worst case when UE is in cell-edge (Scenario 1)
Observation 7
Network-based CRS mitigation can achieve the best performance when UE is in the cell center
Observation 8
The performance of legacy CRS-IC receiver in the network with network-based CRS mitigation is better than the performance in the legacy network when UE is in the cell center
Observation 9
Legacy CRS-IC receiver performance with DMRS-based transmission scheme have the exactly same trend as that with CRS-based transmission scheme

Discussion: 

Decision:

Revised to R4-1713896 (from R4-1713490) 


R4-1713896
Further simulation results for CRS-IC receiver with network-based CRS interference
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Source: Ericsson

Abstract: 

Further simulation results for CRS-IC receiver with network-based CRS interference.
In this paper, we provide further simulation results for CRS-IC receiver considering network-based CRS mitigation. Based on the simulation results, we have the following observations:
Observation 1
CRS-IC with CRS-muting will have about 0.4 dB performance degradation compared with CRS-IC with normal CRS for scenario 2
Observation 2
More than 3 dB gain is kept for CRS-IC with CRS-muting compared with legacy UE under legacy network for scenario 2
Observation 3
The performance difference between CRS-IC with normal CRS and CRS-IC under CRS-muting network is quite small when PDSCH interference is present (scenario 3)
Observation 4
The gain to enable CRS-IC in the network with CRS-muting is quite limited when PDSCH interference is considered, although there is about 1dB gain to enable CRS-IC in the network with CRS-muting when there is no PDSCH interference in the neighbour cell.
Observation 5
Potential CRS-IC enable/disable may have very limited impact on UE performance under practical network with CRS muting.
Observation 6
The performance of legacy CRS-IC receiver in the network with the network-based CRS mitigation is slightly (at most 0.3 dB) worse than the performance in the legacy network for the worst case when UE is in cell-edge (Scenario 1)
Observation 7
Network-based CRS mitigation can achieve the best performance when UE is in the cell center
Observation 8
The performance of legacy CRS-IC receiver in the network with network-based CRS mitigation is better than the performance in the legacy network when UE is in the cell center
Observation 9
Legacy CRS-IC receiver performance with DMRS-based transmission scheme have the exactly same trend as that with CRS-based transmission scheme

Discussion: 

Intel: for ob#1 and ob#5, can you accept that there is performance degradation? In the previous study on CRS-IM, we spend on a lot of time to define the performance requirements. But here you said without CRS-IC there would be less impact. We want to know what such situation happens.

Ericsson: For the first comment, we can have further offline discussion. For the second comment, we would like to know what you compare to. There would be equivalent to mitigate CRS from UE or from network. The gain from network based CRS-IC is stil there.

Intel: For ob#5, it depends on implementation. We may not disable CRS-IC. As discussed in RRM, there would be some subframes with full CRS transmission for warm-up and cool-down.

Ericsson: there are two bounds of simulation result curves for the scenario. The performance considering warm-up and cool-down the performance will be better than some lower bound.
Decision:

Noted


R4-1713491
Further discussion on network-based CRS mitigation impact on legacy advanced UE receiver
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Source: Ericsson

Abstract: 

Further discussion on network-based CRS mitigation impact on legacy advanced UE receiver.
In this paper, we provide our analysis on network-based CRS-mitigation impact on the legacy advanced receiver. We have the following observations:
Observation 1
CRS muted or not in the neighbour cell has negligible performance impact on the full blind-detection based type A DL control IM receiver
Observation 2
Type A DL control IM receiver can be combined with network-based CRS-IM to improve the whole PDCCH performance
Observation 3
Type B receiver + CRS muting have some performance degradation compared with Type B receiver + CRS non-muting, however, significant gain can still achieve compared with legacy non-IC receiver
Observation 4
The type B receiver optimal performance is expected to be achieved via flexible mute neighbour cell CRS, e.g., keeping some CRS in the neighbour cell control region while muting CRS in the data region when there is no data transmission.
Observation 5
RAN4 group has common understanding NAICs signalling shall be provided to enable the NAIC feature
Observation 6
Disable NAIC signalling can avoid impact on legacy NAICs UE and at least no performance degradation compared with non-NAIC UE.

Discussion: 

Intel: for ob#6, we have many discussions in the last meeting. Ericsson is still suggesting to disable NAICS. If disabling the NAICS, there will no NAICS gain and at the same time there will be performance loss. We would like to see some system level justification that there is still benefition.

Ericsson: we can have more study. But this is for legacy UE. For legacy UE, I do not expect that we have some way to do. At least we can say that if the UE disables the NAICS there would be no performance degradation. But the time is quite limited.

Intel: it would be beneficial to conduct the link level study for NAICS. We cannot simply say that let us disable it.

Qualcomm: Regarding the discussion on NAICS signalling, if UE implements it, UE vendor will try to maximize the usage of NAICS. The other way is to introduce the additional signalling.


Ericsson: we are open to the new signalling to new release.
Decision:

Noted


Way forward
R4-1713897
Way forward for CRS-IM related advanced receiver impact analysis for network based CRS-IM






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Ericsson: capture Huawei’s comments.
Decision:

Revised to R4-1714418 (from R4-1713897) 



R4-1714418
Way forward for CRS-IM related advanced receiver impact analysis for network based CRS-IM
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1714495 (from R4-1714418) 



R4-1714495
Way forward for CRS-IM related advanced receiver impact analysis for network based CRS-IM
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


LS
R4-1714270
LS on network based CRS interference mitigation
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


8.28.2
Identification of cases where CRS mitigation can be done [LTE_NW_CRS_IM]

R4-1713756
Network-based CRS interference mitigation for UE in RRC_IDLE






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Network-based CRS interference mitigation for UE in RRC_IDLE.

The following have been observed and proposed in this contribution:

· Observation 1: The earliest time when the network can transmit the RAR message (Msg2) is 3 subframes later from the end of RACH Preamble, or even longer for NB-IoT and FeMTC UEs.

· Observation 2: UE is receiving Msg4 during the UE DRX Active Time, so no need to discuss Msg4 separately.

· Observation 3: It is also worth noting that for eFeMTC the following was agreed [2]: 

· Agreement for CRS muting in eFeMTC under CEMode A (SINR ≥ -6 dB):

1 warm up subframe and 0 cool down subframe

· Proposal 1: The UE is not expected to receive CRS over more than 6 RBs outside PTW.

· Proposal 2: Full-bandwidth CRS is needed in all configured paging occasions. 

· Proposal 3: Full bandwidth CRS is needed during SIB1 transmissions and during SI-windows.

· Proposal 4: RAN4 to further discuss and finalize Table 1.

· Proposal 5: The existing RRM requirements shall apply, provided the conditions are clarified in Rel-15 36.133.

Discussion: 

Intel: we need more discussion on the values for warm-up and cool-down. The SR and … also needs warm-up subframes.
Mediatek: We would like to know how to come up with 1 subfarme in the table.

Ericsson: we can compromise to 2 subframes. It is like the tradeoff between benefit and overhead. There is no benefit to have 14 subframe to help bad UE implementation.
Huawei: For RA and SIB transmission, network may need warm-up for them and the needed warm-up subframes would be quite a lot. RAN1 has no discussion on the periodic SIB-1

Ericsson: Why would RAN1 need to discuss it, since it exists from Rel-8?
Qualcomm: we would like separate the discussion between the legacy UE and the new UE. For legacy UE, we should take maximal number for warm-up. For legacy UE, we can use the additional signalling and based on that information the REl-15 UE has better design.

Ericsson: we agree.
Decision:

Noted


R4-1713757
Network-based CRS interference mitigation for UE in RRC_CONNECTED






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Network-based CRS interference mitigation for UE in RRC_CONNECTED
The following have been observed and proposed in this contribution:

· Proposal 1: The UE shall assume full-bandwidth CRS while the RLF timer (T310) is running.

· Proposal 2: Full-bandwidth CRS shall be assumed when UE is monitoring MPDCCH or receiving data.

· Proposal 3: RAN4 to further discuss and finalize Table 1.

· Observation: Conditions in Table 1 are applicable when at least one UE in RRC_CONNECTED is present, in addition to the conditions for UEs in RRC_IDLE (see [3]).

· Proposal 4: The existing RRM requirements shall apply, provided the conditions are clarified in Rel-15 36.133.

Discussion: 

Decision:

Noted


Way forward
R4-1713758
Way Forward on RRM with network-based CRS interference mitigation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Way Forward on RRM with network-based CRS interference mitigation
Discussion: 

Decision:

Revised to R4-1714285 (from R4-1713758) 


R4-1714285
Way Forward on RRM with network-based CRS interference mitigation
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Source: Ericsson

Abstract: 

Way Forward on RRM with network-based CRS interference mitigation
Discussion: 

Nokia: we do not see the concrete the value of # subframes for warm-up and cool-down.
Decision:

Revised to R4-1714419 (from R4-1714285) 


R4-1714419
Way Forward on RRM with network-based CRS interference mitigation
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Source: Ericsson

Abstract: 

Way Forward on RRM with network-based CRS interference mitigation
Discussion: 

Decision:

Revised to R4-1714498 (from R4-1714419) 


R4-1714498
Way Forward on RRM with network-based CRS interference mitigation
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Source: Ericsson

Abstract: 

Way Forward on RRM with network-based CRS interference mitigation
Discussion: 

Decision:

Approved


8.29
LTE CRS-Interference Mitigation performance requirements for single RX chain UEs [LTE_1RX_CRS_IM-Perf]

8.29.1
General impact and feasibility study of CRS-IM for 1Rx UE [LTE_1RX_CRS_IM-Perf]
Way forward
R4-1714265
Way forward on 1Rx CRS-IM performance requirements
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Source: Intel, Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion:  
Agreement: For Cat-M2, PDSCH and MPDCCH test cases with the repetitions and frequency hopping are FFS.
Huawei: We have strong view on the including repetition and frequency hopping.
Decision:

Approved


Simulation assumptions
R4-1714266
Simulation assumptions for 1Rx CRS-IM performance requirements
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Source: Intel
Abstract: 

This contribution provides the simulation assumptions. 

Discussion: 

Agreement: Companies are encouraged to provide the simulation results according to the simulation assumptions in this contribution. 
Decision:

Noted


R4-1712303
Single RX chain UEs CRS-IM performance requirements
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Source: Intel Corporation

Abstract: 
In this contribution we provide our views on the single RX chain CRS-IM performance requirements. In summary, we make the following proposals:

Proposal #1:
Define 1RX CRS-IM requirements for CatM1 UEs. Use same test setup for CatM1/M2 test cases.

Proposal #2:
Test cases for 1RX CRS-IM Cat1bis performance requirements

· PDSCH Test #1: TM4, 4 CRS APs, 64QAM ½ + Rank 1, 20% interference loading, 24 PRBs

· PDSCH Test #2: TM9, 2 CRS APs, 64QAM ½ + Rank 1, 10% interference loading, 24 PRBs

Proposal #3:
Use the following test parameters for 1RX CRS-IM CatM2 performance requirements

· PDSCH Test #1: 16QAM ½, 20% interference loading

· PDSCH Test #2: 16QAM ½, 10% interference loading

· MPDCCH Test #1: AL4, 0% interference loading

· Do not define test cases for CE Mode B

· Do not define test cases for CE Mode A with multiple repetitions and frequency hopping

Proposal #4:
Differentiate UE capabilities to perform CRS-IM for 2/4 CRS APs and for Data/Control channels to allow sufficient UE implementation flexibility
Discussion: 

Qualcomm: for including Cat M1, we have concern. The power consumption is different from Cat 1 UE. We would like to preclude the Cat M1. For Cat 1bis UE, for CSI selection, we would like to leave FFS for MCS selection and aggregation level for PDCCH test. We would like to know what causes that difference. For the rest part, we are generally OK.

Intel: for MCS selection, overall we are fine to leave it open. But we still need to make downselection. For Cat M1 device, I agree that for some device there seems some power consumption. We do not think CRS-IM will cause the extra power consumption. 
Decision:

Noted


R4-1712304
Single RX chain CRS-IM simulation results for Cat1bis
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Source: Intel Corporation

Abstract: 
In this contribution we provided PDSCH and PDCCH simulation results for Cat1bis UEs. The following observations were made:

Observation #1 (PDSCH):

· CRS-IM receivers provide substantial PDSCH performance improvement over MRC receivers for all investigated scenarios. The gains vary from 0.9 dB to 3.1 dB.

· Taking into account testable performance improvement (≥1.5dB) and acceptable SINR operating point (>-4dB) the following test cases can be considered for Cat 1bis requirements definition:

· TM 4:

· Scenario #2 (10% loading), {64QAM}

· Scenario #3 (20% loading), {64QAM}

· TM 9:

· Scenario #2 (10% loading), {QPSK, 64QAM}

Observation #2 (PDCCH):

· For Test #1: Gain = 3.1 dB, SINR@1% = 4.3 dB

· For Test #2: Gain = 2.5 dB, SINR@1% = -0.1 dB

The simulation results are also provided in the attached Excel spreadsheets:
Discussion: 

Decision:

Noted


R4-1713481
Discussion on performance requirements for Cat1bis UE with 1Rx CRS-IM
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze performance requirements for Cat1bis UE with 1Rx CRS-IM and propose that:

Proposal 1: Choose 16QAM with 20% interference loading for TM4 performance requirement.

Proposal 2: Further analyze complexity distinction of 2/4 CRS antenna ports and data/control channel for 1Rx CRS-IM UEs.
Discussion: 

Intel: For #1, for this scenario, there is some performance improvement. But the SINR is quite low and our preference is to use 64QAM which has higher SNR point.

Huawei: We can have further offline discussion for MCS selection.
Decision:

Noted


Simulation results
R4-1712305
Single RX chain CRS-IM simulation results for CatM2






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we provided PDSCH and PDCCH simulation results for Cat M2 UEs. The following observations were made:

Observation #1 (PDSCH):

· CRS-IM receiver provides substantial PDSCH performance improvement over MRC receiver for all investigated scenarios. The gains vary from 1.0 dB to 2.0 dB.

· Taking into account testable performance improvement (≥1.5dB) and acceptable SINR operating point (>-4dB) the following test cases can be considered for Cat M2 requirements definition:

· Scenario #1 (10% loading), TM6 with 2 CRS APs, 16QAM (MCS12 or MCS14)

· Scenario #2 (20% loading), TM6 with 4 CRS APs, 16QAM (MCS14)

Observation #2 (MPDCCH):

· Test # 1 (MPDCCH AL4)

· Loading 0%: Gain = 5.0 dB, SINR@1% = -2.9 dB

· Loading 20%: Gain = 0.8 dB, SINR@1% = 7.9 dB

· Test # 2 (MPDCCH AL16)

· Loading 10%: Gain = 1.6 dB, SINR@1% = -0.4 dB

Discussion: 

Decision:

Noted


R4-1712795
Further simulation results for CRS-IM performance of Cat.1bis UE
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Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided further simulation results for CRS-IM performance of Cat.1bis UE. Based on our simulation results, we proposed following as test case selection. 

Proposal 1. Select MCS 12 for 4 Tx TM4 and MCS 9 for 2 Tx TM9 test for PDSCH demodulation test for Cat.1bis UE. 

Proposal 2. Select AL=4 and CFI=1 for 2 Tx case and AL=4 and CFI=2 for 4 Tx case for PDCCH demodulation test for Cat.1bis UE.
Discussion: 

Decision:

Revised to R4-1714248 (from R4-1712795) 


R4-1714248
Further simulation results for CRS-IM performance of Cat.1bis UE
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Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided further simulation results for CRS-IM performance of Cat.1bis UE. Based on our simulation results, we proposed following as test case selection. 

Proposal 1. Select MCS 12 for 4 Tx TM4 and MCS 9 for 2 Tx TM9 test for PDSCH demodulation test for Cat.1bis UE. 

Proposal 2. Select AL=4 and CFI=1 for 2 Tx case and AL=4 and CFI=2 for 4 Tx case for PDCCH demodulation test for Cat.1bis UE.
Discussion: 

Decision:

Noted


8.30
Enhancing CA utilization [LTE_euCA]

8.30.1
General [LTE_euCA-Core]

Workplan
R4-1713141
Workplan for the euCA work item
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
The contribution has discussed the work plan for the new euCA WID, and it is proposed to agree to start the work according to the overall work plan presented here.

Proposal 1: Agree on the overall work plan for RAN4 as shown in this contribution.

Proposal 2: Start RAN4 euCA WID work based on company contributions and by responding to the RAN2 LS R2-1712060 and R2-1712079
Discussion: 

Decision:

Approved


R4-1713142
WF on RRM requirements for euCA





36.133
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Source: Nokia, Nokia Shanghai Bell
Abstract: 
Discussion: 

Decision:

Approved


8.30.2
RRM (36.133) [LTE_euCA-Core]

Related to Reply LS on RAN2 agreements for enhanced CA utilization WID
R4-1713143
Requirements for IDLE mode measurements





36.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this contribution, we discussed the RAN4 aspects of IDLE measurements for euCA. We have observed and proposed the following:

Proposal 1: Discuss if re-using current idle mode measurement cycle requirements is sufficient.

Proposal 2: RAN4 should discuss whether UE apply some minimum number of sample averaging of measurement.

Proposal 3: RAN4 would need to discuss what kind of measurement accuracy there would be necessary for early reported measurements.

In [10] we have drafted an LS reply to RAN2 regarding the incoming LS on agreements for enhanced CA utilization WID.
Discussion: 

Intel: for #2, we would like to make the measurement behaviour as best effort in idle mode for UE considering power consumption. It is also good for UE to reuse the same behaviour. For #3, we did not see any degradation. We can just reuse the same approach since Rel-8, i.e., no requirements.

Nokia: for best effort comment, let us see what the best effort means. We need some samples for idle model. We see how best effort works. The point is to provide faster configuration of PCell. It is balance between fast connection and effort in idle mode for UE. 
Qualcomm: For #1, we cannot reuse the existing idle mode requirements. If reusing the requirements, there may be power consumption issue. We should not reuse the exiting idle mode requirements. It should be best effort. Very few samples should be considered. For #3, we are OK not to define any. We may consider some relaxation for requirements.
Ericsson: For #1, we see the problem on detection time if we following the existing requirements. The detection time would be quite long. For #2, some small number of sampls can be consider, e.g. 2 samples. For #3, we have similar view as Qualcomm. We need measurement accuracy requirements to be defined.

Nokia: for accuracy, Qulacomm and Ericsson agreed on some accuracy requirement needed to some extent. Accuracy requirements would benefit from system perspective.

Nokia: agree on Ericsson comment of long detection time and we could discuss it further.
Decision:

Noted


R4-1712497
RRC_Idle measurements of potential SCells






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion of the LS sent by RAN2 on idle mode measurements for euCA
Observation 1: To give useful and timely measurement results, the UE needs to perform more intensive cell search measurement than regular idle mode/RRC connected mode long DRX measurements. Valid timer should avoid excessive power consumption by limiting the duration of time where more intensive activity is performed.

Proposal 1: Measurement accuracy requirements for large DRX are used as the basis for measurement accuracy requirements in RRC idle state for euCA

Proposal 2 Measurement sampling rate while the valid timer is active needs further discussion in RAN4. 

Proposal 2: Cell identification requirement is 20 measurement samples

Proposal 3: Measurement period requirement is 5 measurement samples
The following response is proposed to RAN2

	1) For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

RAN4 would specify the detailed requirements upon completion of the euCA work item, however RAN4 assumes that the most straightforward approach for measurement accuracy requirements in idle mode where the results are reported upon transition to RRC connected state would be based the existing requirements for measurement accuracy in RRC connected state with large DRX cycle.

2) Would there be any difference in measurement accuracy? What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

Following the approach discussed in the answer to Q1, the measurement accuracy requirement would be the same as the existing requirements for interfrequency RSRP and RSRQ measurement reports in RRC connected state as specified in 3.133 sections 9.1.3 and 9.1.6. RAN4 believes that the cell identification requirement may be around 20 measurement samples and the measurement period may be around 5 measurement samples. RAN4 would decide on the suitable sampling rate on completion of the euCA work item. To assist with this work, further details of the valid timer (such as value range) would be beneficial to RAN4 once available.


Discussion: 

Nokia: the limited time is not decided in RAN2. We should wait for RAN2 conclusion. Limited time is quite useful.

Ericsson: we need to understand better how it works in RAN2.
Qualcomm: About valid timer, it is provided via RRC dedicated signalling. There may be no valid timer in SIB-5 case. About Ob#1, we do not agree that UE needs more extensive searches. We should not force extensive search. For propsals, we should define the requirements based on very few samples.

Ericsson: for valid timer, we agree with Qualcomm. We do need to understand better on it. On the number samples, 1 sample is not enough.
Intel: For accuracy, we do not understand what the accuracy for the larger DRX. If we made UE do the fast measurement, that will cause the higher cousumption 
Huawei: For #1, the existing measurement requirements are defined with respect to DRX cycle length. For 2~3 (20ms, 5ms), we share the similar views as Ericsson.

Ericsson: for larger DRX, we do not have dB number. The number as connected mode is better way to see. 20 samples does not mean 20 DRX cycles.
Decision:

Noted


R4-1712856
On Idle Mode Inter-Frequency Measurement for Potential Scell Candidiate for Faster Scell Configuration






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we analyze the UE impact of the idle mode inter-frequency measurement for Scell candidates that is being considered in RAN2. In this paper, we analyzed the UE impact of the idle mode inter-frequency measurement for Scell candidates, and presented our view on the RAN2’s question about the acceptable measuremet period, the measurement accuracy, and any requirement applicable to such measurement. A companion paper [2] is prepared for the LS response to RAN2 based on the observations/proposals made in this paper.

Observations and proposals made in this paper are summarized as follows:

Observation 1. In the current LTE design, when the serving cell quality is acceptable, UE in RRC_IDLE mode does not perform any inter-frequency layer search/measurement as long as there are no other inter-frequency layers of higher priority.

Observation 2. In the current LTE design, when the serving cell quality is acceptable, UE in RRC_IDLE mode may perform the periodic inter-frequency layer search/measurement if there is an inter-frequency layer with the priority higher than the current serving cell. However, as soon as the UE finds a higher-priority inter-frequency layer satisfying S criteria, it performs cell reselection and stops searching for/measuring another inter-frequency layer until the reselected serving cell becomes degraded.

Observation 3. The purpose of the new idle-mode inter-frequency measurement is to monitor the quality of the potential Scell candidate, and therefore UE will need to perform such idle-mode measurement even when the serving cell quality is acceptable. 

Observation 4. Periodic idle-mode inter-frequency measurement for potential Scell candidate performed regardless of the serving cell quality may have substantial impact on idle-mode power consumption, reducing UE’s stand-by time.

Observation 5. For co-located CA scenario, the network may be able to reduce the Scell configuration delay without relying on the UE’s idle-mode inter-frequency measurement, e.g., by estimating the Scell quality from that of Pcell with proper path loss adjustment. 

Observation 6. It is completely random when UE will connect to the network, and UE in idle mode may be left with consuming more power to blindly perform a periodic inter-frequency measurement without actual gain.

Proposal 1. No acceptable measurement period can be defined for the idle-mode inter-frequency measurement for potential Scell candidate. Such measurement may be performed only in a best-effort sense without any fixed period.

Observation 7. UE may be able to perform aperiodic/one-shot measurement on the potential Scell during the RRC connection, and provide the corresponding measuremet report to the eNB.

Observation 8. UE’s aperiodic/one-shot measurement on the potential Scell during the RRC connection may have reduced accuracy due to the limited number of measurement without sufficient filtering.

Proposal 2. Requirement on the measurement accuracy, and the minimum number of inter-frequencies to measure may be defined for the non-periodic inter-frequency measurement on potential Scells.

Proposal 3. Measurement accuracy should be relaxed compared to the existing inter-frequency measurement accuracy requirement in RRC_CONNECTED state.

Discussion: 

Decision:

Noted


R4-1712340
Discussion on RRM requirements for enhanced CA utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution, the overview of RRM requirements impacts in euCA is provided and the following observations and proposals can be drawn: 

Proposal 1: The period of UE performing inter-frequency measurements for SCell in RRC_IDLE state could reuse these in Rel14 (Tmeasure,EUTRAN_Inter in Table 4.2.2.4-1 [5]).

Proposal 2: For SCell measurements in RRC_IDLE in euCA, there is no need to define any measurement accuracy requirements.

Proposal 3:  The SCell activation time requirements in euCA can be specified for the scenario with known timing only.
Proposal 4:  In euCA the SCell activation requirements can be defined as [12]ms and [24]ms for FDD and TDD respectively.

Observation 1: The delay of CQI computation can be less than [4] subframes.
Observation 2: The delay for CQI computation and reporting has little relevant to reduce SCell activation delay in euCA.

Proposal 5:  It is not feasible to specify CQI measurement accuracy requirements in euCA.
Discussion: 

Decision:

Noted


R4-1713308
Discussion on the impacts of enhancing CA utilization from RRM perpective






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides our initial analysis on the impacts of enhancing CA utilization on RRM requirements. The following observations are given: 
Observation 1: The existing SCell activation time in CA may not be applicable for enhancing CA utilization.
Observation 2: In RRC_IDLE state, the requirements on inter-frequency measurement of indicated carrier(s) shall be defined for enhancing CA utilization.
Proposal 1: The existing measurement requirement of a SCC with deactivated SCell could be used as start point for enhancing CA utilization.
Discussion: 

Decision:

Noted


LS
R4-1713145
Draft Reply LS on RAN2 agreements for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
RAN4 would like to thank RAN2 for the LS on “RAN2 agreements for enhanced CA utilization WID”.

RAN4 would like to inform RAN2 that the work on euCA has started. On the questions, RAN4 would like to respond as follows:

· RAN4 will either define new measurement accuracy requirements for inter-frequency measurements done by UE during IDLE, or alternatively reuse existing requirements (for e.g. Cell Reselection purposes). The work is ongoing and RAN4 will inform RAN2 as necessary
· RAN4 would utilize the same measurement DRX periods as for Cell Reselection for the purpose of IDLE mode measurements (i.e. DRX periods of 320ms, 640ms, 1280ms, 2560 ms)
RAN4 would like to understand which measurements are envisioned for IDLE mode: CRS RSRP, CRS RSRQ, CRS RS-SINR.
Discussion: 

Qualcomm: about the first bullet, RAN2 is asking what kind of requirements should be defined. We do not need to mention whether we should reuse the requirements or define the new ones. We also need to specify the minimum frequency numbers. Network will provide the frequency layers. RAN2 is not thinking that UE is mandated to measure all the layers. We need define what is the minimum number. For the second bullet, we do not agree to define any periodic requirements.

Nokia: We can work on the text. For frequency number, could you clarify? We need figure out. RAN2 defined some sort of signalling. We do not think RAN2 has the signalling agreed yet.
Ericsson: For second bullet, what Nokia mean by measurement DRX period?
Intel: for first bullet, we should have concern whether we need such requirements. For measurement period, we can reuse the measurement period in idle mode.

Nokia: here second bullet, we were not thinking to introduce the additional burden for UE measurement. 
Decision:

Revised to R4-1713920 (from R4-1713145) 


R4-1713920
Draft Reply LS on RAN2 agreements for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
RAN4 would like to thank RAN2 for the LS on “RAN2 agreements for enhanced CA utilization WID”.

RAN4 would like to inform RAN2 that the work on euCA has started. On the questions, RAN4 would like to respond as follows:

· RAN4 will either define new measurement accuracy requirements for inter-frequency measurements done by UE during IDLE, or alternatively reuse existing requirements (for e.g. Cell Reselection purposes). The work is ongoing and RAN4 will inform RAN2 as necessary
· RAN4 would utilize the same measurement DRX periods as for Cell Reselection for the purpose of IDLE mode measurements (i.e. DRX periods of 320ms, 640ms, 1280ms, 2560 ms)
RAN4 would like to understand which measurements are envisioned for IDLE mode: CRS RSRP, CRS RSRQ, CRS RS-SINR.
Discussion: 

Decision:

Approved


R4-1712857
LS response on enhanced CA utiliization






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

LS response regarding RAN2 LS R2-1712060.
RAN4 would like to thank RAN2 for the questions in “LS on enhanced CA utiliization” in R2-1712060 regarding the idle-mode inter-frequency measurement for Scell candidate.

RAN4 has discussed the UE impact of the idle-mode inter-frequency measurement for Scell candidate, and reached the following conclusion regarding the RAN2 question.

1) For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

[RAN4 response] 

· Requirement on the measurement accuracy and the minimum number of inter-frequency layers to measure may be defined.

2) Would there be any difference in measurement accuracy?  What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

[RAN4 response] 

· Such measurement may be performed aperiodically in a best effort manner, e.g., single measurement before or during the RRC connection, but no acceptable measurement period for the periodic measurement can be defined due to the power impact. 

· Aperiodic measurement may have the reduced measurement accuracy compared to the inter-frequency measurement performed in RRC_CONNECTED state.

Discussion: 

Ericsson: for the first answer, “may” should be “shall”. I do not really understand what the accuracy. UE does not have any information whether it should start measurement. We need further discuss on the best effort.


Qualcomm: basically, UE can still do aperiodic measurement before or during RRC connection. UE may use one or few samples to do the measurement. It is not fully true if we do not define the accuracy we could not define the measurement.
Intel: even if UE do aperid measurement, do we need the total measurement period for the requirements.

Qualcomm: there would be minimum interval.
Nokia: It is not like network to force UE to conduct the measurement. We need to balance the power. I think that this is one thing that we should discuss.

Qualcomm: Legacy UE does measurement for cell reselection. There would be large impact on power consumption.
Decision:

Noted


R4-1712341
Reply LS on RRM requriements of enhanced CA utilization
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Source: Intel Corporation

Abstract: 
RAN4 thanks RAN2 for the LS on measurement requirements for enhanced CA utilization. After the initial analysis in RAN4, answers to the questions asked by RAN2 is as below:

1) For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

[RAN4]: For SCell measurements in RRC_IDLE in euCA, there is no need to define any measurement accuracy requirements.
2) Would there be any difference in measurement accuracy? What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

[RAN4]: There is not any measurement accuracy requirement of SCell measurement during RRC_IDLE. But the measurement period of SCell in RRC_IDLE can reuse these in LTE Rel14 (Tmeasure,EUTRAN_Inter in Table 4.2.2.4-1 of TS36.133v14.3.0.) .
Discussion: 

Qualcomm: for the measurment, we should not define the periodic requirements. About the accuracy, we need more discussion. We understand Intel point.

Intel: for measurement period, we do not force UE to follow. We do not want to limit the UE behaviour. On accuracy, we had no strong view. But in the legacy requirements, we do not see the problem even without any requirements.

Ericsson: We cannot allow random reporting. For table, the detection is the main concern. 
Decision:

Noted


R4-1712498
Reply to questions on enhanced CA utilization WID on RRC_Idle measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Draft reply LS to RAN2 on idle mode measurements for eUCA.
RAN4 thanks RAN2 for the LS on RAN2 agreements for enhanced CA utilization WID and provides the following responses to the questions raised:

1. For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

RAN4 would specify the detailed requirements upon completion of the euCA work item, however RAN4 assumes that the most straightforward approach for measurement accuracy requirements in idle mode where the results are reported upon transition to RRC connected state would be based the existing requirements for measurement accuracy in RRC connected state with large DRX cycle.

2. Would there be any difference in measurement accuracy? What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

Following the approach discussed in the answer to Q1, the measurement accuracy requirement would be the same as the existing requirements for interfrequency RSRP and RSRQ measurement reports in RRC connected state as specified in 3.133 sections 9.1.3 and 9.1.6. RAN4 believes that the cell identification requirement may be around 20 measurement samples and the measurement period may be around 5 measurement samples. RAN4 would decide on the suitable sampling rate on completion of the euCA work item. To assist with this work, further details of the valid timer (such as value range) would be beneficial to RAN4 once available
Discussion: 
Decision:

Noted


Related to reply LS on SCell activation time 
R4-1712854
On SCell activation time reduction for enhanced CA utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented our view on the RAN2 questions regarding the amount of time required to compute the first valid CQI, and any accuracy requirement that can be defined for the CQI reported for the deactivated Scell.  

Observations and proposals made in this paper are summarized as follows:

Observation 1. Computing a valid CQI requires the completion of all the pre-requisite steps including the reception of the Scell activation command, RF switching, AGC settling, and the convergence of timing and frequency tracking loops on top of the processing time to generate the CQI based on the CSI reference subframe.

Observation 2. Existing RAN4 requirement on the Scell activation delay already reflects the total amount of time needed for UE to complete all the prerequisite steps to be able to compute the first valid CQI.

Proposal 1. Existing Scell activation delay requirement of 24ms (or 34ms) represents the total amount of the time required for UE to compute the first valid CQI from a newly activated Scell.

Observation 3. For carrier aggregation, RAN4 has defined the CQI accuracy requirement of the activated Scell in TS36.101, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and activated Scell is within the expected range.

Proposal 2. CQI accuracy requirement of the deactivated Scell in the new RAN2 proposal can be defined in a way similar to the existing CQI accuracy requirement for the SCell in the carrier aggregation, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and deactivated Scell is within the expected range.

Proposal 3. CQI accuracy requirement of the deactivated Scell should be relaxed compared to that of active Scell in the carrier aggregation.

Based on the proposals in this paper, the companion paper [3] is submitted with the draft LS response to RAN2.
Discussion: 

Decision:

Noted


R4-1713144
Direct activation of configured Scells
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we have discussed the possibilities how to capture the configured SCell activation requirements for an SCell configured in activated state.
Observation 1: The PSCell activation delay requirements cannot be directly used for SCell configured as active.

Observation 2: Directly activated SCell requirements would be a mix of PSCell and SCell activation requirements.

Proposal 1: When SCell is configured as activated, the PUCCH format change delay needs to be discussed in RAN4.

Proposal 2: Discuss the UE SCell activation delay for an SCell configured activated.  

Proposal 3: Discuss possible delay values for x in RAN4 and whether it would be possible in some cases that x=0.
Discussion: 

Decision:

Noted


R4-1713657
SCell Activation for Enhanced CA Utilization
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Source: Ericsson

Abstract: 

This paper analyzes the impact on Scell activation time under enahnced CA utilization.
In this paper we have discussed the questions raised by RAN2 in their LS on SCell activation time for enhanced CA utilization. Following are the main observations:

· Observation # 1:  In the SCell activation delay requirements a delay of up to 5 ms has been assumed for estimating a valid CQI.
· Observation # 2:  The accuracy of the valid CQI depends on the radio conditions under which the SCell activation procedure is performed. Examples of CQI performance requirements under AWGN and fading conditions are defined in section 9.2 and section 9.3 of TS 36.101, respectively.
Discussion: 

Decision:

Noted


LS
R4-1713007
Reply LS on reduced SCell activation time of enhanced CA utilization
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Source: Intel Corporation

Abstract: 
RAN4 thanks RAN2 for the LS on reduced SCell activation time for enhanced CA utilization. After the initial analysis in RAN4, answers to the questions asked by RAN2 is as below:

1) When activating an SCell, how long (in ms) does take for the UE to compute a valid CQI?

[RAN4]: The delay of CQI computation can be less than 4 subframes.
2) If UE would be requested to compute and report CQI for deactivated SCell as proposed by R2-1710138, what kind of accuracy requirements would apply for UE when reporting these CQI measurements to eNB?

[RAN4]: It is not feasible to specify CQI measurement accuracy requirements in euCA
Discussion: 

Ericsson: generally the reply is OK for us. For the first one, we may need inform RAN4. For the second, for RRM we never define the accruracy. We may be refer to performance requirements of CQI in 36.101.

Intel: CQI may be reflected in demod part and we can reflect that.
Qualcomm: RAN2 first question is about the compute the valid CQI. The answer should not be 4 or 5 ms but should be 20ms for the first question. We do not think it is not feasible to specify CQI requirements.


Intel: the RAN2 answer focuses on the CQI computing rather than the whole delay ( activation time.
Nokia: It is good base for LS draft. For CQI, it is useful and should be updated.
Decision:

Noted


R4-1713146
Draft Reply LS on reduced SCell activation time for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
RAN4 would like to thank RAN2 for the LS on “reduced SCell activation time for enhanced CA utilization WID”.

RAN4 has discussed the questions from RAN2, and concluded on the following:

· The valid CQI computation time depends on UE implementation

· Existing requirements assume that a valid CQI is computed within 8-32 ms (depending on whether the SCell is activated prior to UE measuring the cell or not). 

· If UE has a pre-computed CQI, it can be sent immediately after n+8 (i.e. immediately after the PUCCH format changes)

· Existing CQI accuracy requirements (with DRX) could apply for infrequent CQI measurements

Discussion: 

Qualcomm: we have some question on pre-computed CQI. What is it? For accuracy requirement for CQI, it may be refered to legacy.

Nokia: Pre-computed part, UE could start CQI measurement before configured and report as fast as possible.
Intel: To avoid the CQI computing delay, we can capture the activation delay as well as CQI computing delay in the LS.
Decision:

Noted


R4-1712855
LS response on reduced SCell activation time for enhanced CA utilization WID






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

LS response regarding RAN2 LS R2-1712079.
RAN4 would like to thank RAN2 for the questions in “LS on reduced SCell activation time for enhanced CA utilization WID” in R2-1712079.

After discussion, RAN4 has reached the following conclusion regarding the RAN2 questions.

1) When activating an SCell, how long (in ms) does take for the UE to compute a valid CQI? 

[RAN4 response] 

· It takes up to 24ms (or 34ms) for UE to compute a valid CQI. Computing a valid CQI requires the completion of all prerequisite steps including RF switching, AGC settling, and the loop convergence. Existing RAN4 requirement of 24ms (or 34ms) on the SCell activation delay already has taken these into account.

2) If UE would be requested to compute and report CQI for deactivated SCell as proposed by R2-1710138, what kind of accuracy requirements would apply for UE when reporting these CQI measurements to eNB?

[RAN4 response] 

· CQI accuracy requirement for the deactivated Scell can be defined in a way similar to that of activated SCell in the carrier aggregation. 

Accuracy requirement may be relaxed for the CQI reported for the deactivated Scell.
Discussion: 

Ericsson: to avoid the confusion, once the accuracy requirement is met, 4 or 5ms is taken to compute the CQI. For the second question, there is no accuracy requirement today. I am fine to refer to 36.101 requirements, which is under ceratin condition.

Qualcomm: about the accuracy requirements, RAN2 does not ask whether requirements should be core or performance. We can define some requirement. We under that RAN2 is asking the whole time to provide valid CQI.
Decision:

Revised to R4-1713921 (from R4-1712855) 


R4-1713921
LS response on reduced SCell activation time for enhanced CA utilization WID
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Source: Qualcomm Incorporated

Abstract: 

LS response regarding RAN2 LS R2-1712079.
Discussion: 

Decision:

Approved


8.31
Other Rel-15 WIs Maintenance [WI code]

8.31.1
RF [WI code or TEI15]

<Band 71>

R4-1712159
Adding missing UE co-existence requirements for B71





36.101
  CR-4744  rev  Cat: F (Rel-15) v15.0.0





Source: Dish Network

Secretary comment on coversheet: Information in Clauses affected is missing. 

Discussion: 

Note: Contents are agreeable.
Decision: 

The document was revised in R4-1713954.



R4-1713954
Adding missing UE co-existence requirements for B71





36.101
  CR-4744  rev 1 Cat: F (Rel-15) v15.0.0





Source: Dish Network

Discussion: 

Decision: 

The document was agreed.



<Band 72>

R4-1712167
Introduction of Band 72





36.106
  CR-0053  rev  Cat: B (Rel-15) v14.0.0





Source: Andrew Wireless Systems GmbH, ArgoNET GmbH, Airbus DS SLC, 450Connect GmbH, Nokia Corporation

Abstract: 

Adding of operating Band 72

Discussion: 

Decision: 

The document was agreed.



R4-1712168
Introduction of Band 72





36.143
  CR-0058  rev  Cat: B (Rel-15) v14.0.0





Source: Andrew Wireless Systems GmbH, ArgoNET GmbH, Airbus DS SLC, 450Connect GmbH, Nokia Corporation

Discussion: 

Decision: 

The document was agreed.



R4-1712475
Correction to band 72





36.101
  CR-4778  rev  Cat: F (Rel-15) v15.0.0





Source: Nokia, Airbus DS SLC

Discussion: 

Decision: 

The document was agreed.



R4-1712516
Correction of CR Implementation error to 36.101 (REL-15)





36.101
  CR-4780  rev  Cat: F (Rel-15) v15.0.0





Source: ETSI MCC

Abstract: 

Correction of channel bandwidths for CA configurations with Band 66

Discussion: 

Decision: 

The document was agreed.



R4-1712573
CR to 36.101: corrections for HPUE requirements





36.101
  CR-4782  rev  Cat: A (Rel-15) v15.0.0





Source: Ericsson

Session chair note: A CR category should be F. WI code should “LTE_HPUE_B3_B20_B28-Core” and other spec affected fields need to be fulfilled.
Abstract: 

CR providing corrections to improve clarity in the specification of requirements applicable to HPUE

Discussion: 

Qualcomm: with this change, Ppower default cannot be defined. We need to define the parameter
Ericsson: if we keep the table note, Ppower class is defined only in the current table.
Qualcomm: we are ok to move the note to the general part. Now the CR changes wording.

Ericsson: we need to define it somewhere. 

Decision: 

The document was revised in R4-1713953.



R4-1713953
CR to 36.101: corrections for HPUE requirements





36.101
  CR-4782  rev 1 Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR providing corrections to improve clarity in the specification of requirements applicable to HPUE

Discussion: 

Decision: 

The document was agreed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR category. So it was revised to R4-1714558. R4-1714558 was agreed.



8.31.2
RRM [WI code or TEI15]

8.31.3
Demodulation and CSI [WI code or TEI15]

9
New radio access technology [NR_newRAT]

R4-1714088 Principle on introducing bands/band combinations in Rel-15 Specifications for NR by December 2017





Source: RAN4 Chairmen 

Decision: 

The document was Approved.
Post-meeting note: Corresponding list of band and band combinations, which meet the principle and should be captured in RAN4 core specifications, are found in R4-1714542
9.1
General [NR_newRAT]

R4-1713186
NR feature list






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Intel: Usually, the feature list shall be discussed and approved after core requirements are completed. What is the rapporteur plan? 

NTT DoCoMo: Capability signalling in RAN2 shall be completed in this meeting. So RAN4 shall also agreed on the feature list for capability signalling purpose. 

Chairman: Continue e-mail discussion on NR feature list.

Decision: 

The document was Noted.
R4-1712166
TS 38.307 v 0,0,1





38.307
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Nokia

Discussion: 

Decision: 

The document was Approved.



R4-1712937
Consideration on scope of TS 38.307






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: On proposal 1, we are fine. On proposal 2, we have to follow the UE spec structure. 

Decision: 

The document was Noted.



R4-1713085
RF and RRM Requirements in mmWave






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Intel: We can have further discussion. RSRP will be defined as single value. The spherical coverage issues is kind of testability issue. Sperical coverage is quite similar as TRP/TRS which shall be based on measurement of commericial products. Without commercial products at this moment, companies compromised to agree to investigate the performance based on simulation. 


QC: Not only for RSRP but also cell identification, side condition is related to UE RF requirements. 

LG: We need to further discuss in UE RF session.

Verizon: It is UE RF requirements. We share the same view as QC. 

Samsung: Is there any companies proposing to include this requirement in Rel-15? 

QC: there is background information in our paper.  

Decision: 

The document was Noted.



9.1.1
Topics related to incoming LS from other WG [NR_newRAT]

R4-1712718
On mm-wave filters and requirement impact






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper studies two mm-wave filter technologies and achievable performance .

Discussion: 

Skyworks: Is this only for BS or for bothUE andBS. 


Ericsson: it is for BS. UE shall meet the similar emission level 

Huawei: Whether the intension is to consider the insertion loss?


Ericsson: We need to consider the sensitivyt degradation. 

Huawei: whether could the insertion loss be different for different bands?


Ericsson: Yes, it is correct. 

QC: The LS to WP5D will capture both UE and BS.UE discussion will be occurred in UE RF session

Nokia: weagree with the analysis in this paper that significatnt degradation will be occurred. In some cases, there are limited guard band between NR and passive system. 

Skyworks: Share the similar view as Nokia. 

Ericsson: we agree with the comments. In such limited guard band case, BS may not use the full BW. 

Decision: 

The document was Noted.



R4-1712719
On system performance impact due to strict band-specific spurious emissions limits for mm-wave bands (FR2)






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper analyzes the system impact for strict spurious emission requirements due to filter losses.

Discussion: 

Samsung: EIRP 38dBm-43dBm was considered. Whether the BS is marco BS 


Ericsson:Yes, it is for macro BS. 

Skyworks: whether the loss considered for both UE and BS. 


Ericsson: No only loss in BS side is considered. 


Skyworks: we may need to consider the loss in both side.


QC: We did the same the analysis for ULimpact.

Nokia: On simulation assumption, assumption is from 38.803 but we are wondering if the assumption shall be based on ITU. 


Ericsson: We recognise that ITU has different simulation assumption. 

Decision: 

The document was Noted.



R4-1712971
Further consideration on spurious emission for WP5D LS






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides further information on the achievable more stringent spurious emission. This contribution is for approval.

Proposal: As a general requirement, the -13 dBm/MHz limit shall be adopted as baseline. For the protection of specific sensitive services, we propose RAN4 to consider the emission level in the range -22 dBm/MHz to -25 dBm/MHz.
Discussion: 

ZTE: the passive system is only to be protected in some area. 


Huawei: The requirements shall be applied for certain frequency range. 

Ericsson: This is aligned with our proposal. We need to response ITU with this range. 

Nokia: The proposal is general or specific to certain scenarios. 


Huawei: Our proposal is focused on certain scenarios. We are looking for the agreement for general case. 

Decision: 

The document was Noted.
R4-1713636
Evaluation of NR performance degradation in n258 due to protection of EESS (passive) services in 23.6-24GHz






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Ericsson: We think the assumption based on ITU is useful. We observe the xdB power reduction and also xdB reduction in emission level.We are wondering how can it be achived. 


Nokia: We do not have measurement results. We assumed if the requirement is tighted by 7dB, 7dBpower backoff is needed. 


Ericsson: Our observation is that it is not linear relation between back-off and emission. 

Huawei: How the figure 1 related to output power? 


Nokia: figure 1 is showing the baseline of TP. 

NTT DoCoMo: only n258 is analysised. What is the view for n257? 


Nokia: guard band for n258 is tighter than n257. 

Decision: 

The document was Noted.
R4-1712720
[DRAFT] LS on Unwanted emissions of IMT-2020






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The draft LS follows up on the LS sent to WP5D from the previous RAN4 meeting and indicates proposed IMT-2020 emission levels for protecting specific bands.

Discussion: 

Intel:why the protection is different for UE and BS? We also need to include that it shall be TRP based measurement. For power back-off, we may have different back-off values for different CA case.


Ericsson: we need the single LS for system impact.

QC: whether we are going to capture the impact analysis. We understand we have different assumption from ITU. We can provide the analysis based on our assumption. 

ZTE: We need 3dB margin for the range proposed in this paper. 

Samsung: Considering the timeline, we need to send the LS in this week. For BS emission, we need to consider the trade-off between tighten emission level and system performance. 

Nokia: we would like to include the results in the LS, e.g., filter results from Ericsson. 

Decision: 

The document was Revised in R4-1714090
R4-1714090
[DRAFT] LS on Unwanted emissions of IMT-2020






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The draft LS follows up on the LS sent to WP5D from the previous RAN4 meeting and indicates proposed IMT-2020 emission levels for protecting specific bands.

Discussion: 

Decision: 

The document was Approved.
R4-1713842
Response LS on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel

Discussion: 

QC: we agree with first bullet. We may need further wording improvement for bullet 1. For bullet 2, UE may not need band combinations to support this. 

Intel: For bullet 2, we are open to discuss the terminology of “band combination”. 

QC: We do not need to include the analysis for UE support both NR band and LTE band. 

Intel: In some case, UE cannot support simulataneous transmission in some LTE band and NR band. 

Decision: 

The document was Revised in R4-1714091
R4-1714091
Response LS on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel

Discussion: 

Decision: 

The document was Revised in R4-1714539


R4-1714539
Response LS on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel

Discussion: 

Decision: 

The document was Approved.


9.2
NR bands and NR-LTE band combinations [NR_newRAT]
R4-1713190
Updated NR band and band combination list






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Chairman: Deadline fore-mail approval will 8th Dec 

Decision: 

The document was e-mail approval

Post-meeting note: The document was approved by email.
R4-1714535
Procedure for Band/Band combination proposal for Rel-15 NR





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Approved.
9.2.1
NR bands [NR_newRAT]
R4-1713267
B40 and B42 addition as an NR Bands






  CR-  rev  Cat:  (Rel-15) v





Source: Reliance Jio

Abstract: 

India has seen a vary high LTE connection growth in the last couple of years, there is a very high possibility that India could be the first country to deploy 5G. Also as most operators in India have a substantial Band 40 assets, it is important to include Band 40 in the list of NR Bands. Also as multiple operators are seeing an interest in Band 42 as a possible 5G band, we propose that Band 40 and Band 42 be included in the list of NR bands.

Discussion: 

(Late contributions)
Decision: 

The document was Noted.
R4-1713182
On band n5 usage in Japan






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Sprint: We can consider band 26 instead of band 5. 

Verizon: We are not fully conveniced by this proposal. If only add the NS value for Janap, is there any UE complexity and testing issues? 

AT&T: We share the same concerns as Verizon. 

NTT DoCoMo: For sprint, RF component is same for Band 5 and Band 19. We are not sure if  same requirement can be met for Band 26. For Verzion and AT&T, we are not sure but in LTE, we did the same. 

Qorvo: On band 26, from implementation perspective, shifting to band 26 will not degrade the performance. 

Verizon: We need more study from Chipset and device vendors on this. 

Decision: 

The document was Noted.



R4-1713266
Introduction of 45GHz Unlicensed Band for FR2 NR UE Coexistence






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

the 45GHz and 60GHz unlicensed bands where introduced in [1] but agreement could not be reached to include these victim bands in FR2 LTE/NR DC band combinations. In this contribution we came back to the 45GHz case and related harmonic issues.

Discussion: 

Huawei: For unlicensed band in China, some information is not corrected. 

Decision: 

The document was Revised in R4-1714380


R4-1714380
Introduction of 45GHz Unlicensed Band for FR2 NR UE Coexistence






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

the 45GHz and 60GHz unlicensed bands where introduced in [1] but agreement could not be reached to include these victim bands in FR2 LTE/NR DC band combinations. In this contribution we come back to the 45GHz case and related harmonic issues.

Discussion: 

Huawei: For unlicensed band in China, some information is not corrected. 

Decision: 

The document was Approved.


R4-1713268
Introduction of 60GHz Unlicensed Band for FR2 NR UE Coexistence






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

45GHz and 60GHz unlicensed bands where introduced in [1] but agreement could not be reached to include these victim bands in FR2 LTE/NR DC band combinations. In this contribution we come back to the 60GHz case and related harmonic issues.

Discussion: 

Decision: 

The document was Approved.



R4-1713549
discussion on introduction of band n3






  CR-  rev  Cat:  (Rel-15) v





Source: China Telecommunications

Abstract: 

In this contribution, we discussed how to specify the band specific requirements for NR band n3. The proposed requirements are captured in the other accompanied TP.

Discussion: 

QC: For uplink configuration, some values are not valid. 

Softbank: is this necessary to prepare any individual TPs for LTE reframing bands. 

Huawei: We have similar values for REFSENS and we support these values. We also noticed there are some other LTE reframing bands. Can we rely on the rapporteurs only? 

QC: we discussed in UE RF that noise figure for LTE reframing band has to be revisited. 

CHTTL: similar comments as QC. The proposal of revisiting noise figure also have impact to band 3. 

Huawei: Is there any offline discussion. Do we have any WF on this. 

Ericsson: We had proposal on the reflector in the most obvious cases. We can certainly come out with WF. 

Huawei: We have concerns on noise figure discussion in the last meeting. 

Decision: 

The document was Noted.

R4-1714381
discussion on introduction of band n3






  CR-  rev  Cat:  (Rel-15) v





Source: China Telecommunications

Abstract: 

In this contribution, we discussed how to specify the band specific requirements for NR band n3. The proposed requirements are captured in the other accompanied TP.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713552
TP to TS 38 101-1 introduction of band n3






  CR-  rev  Cat:  (Rel-15) v





Source: China Telecommunications

Abstract: 

This contribution provides draft CR on introduction of Band n3 to TS 38.101-1.

Discussion: 

Decision: 

The document was Noted.

R4-1714382
TP to TS 38 101-1 introduction of band n3






  CR-  rev  Cat:  (Rel-15) v





Source: China Telecommunications

Abstract: 

This contribution provides draft CR on introduction of Band n3 to TS 38.101-1.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713631
TP to 38.104 on introduction of n71






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: Not all the requirements have been concluded. 

Decision: 

The document was endorsed



R4-1713823
Refarming band consolidation for New Radio 





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: Sprint Corporation, C-Spire

Abstract: 

A proposal to consolidate LTE "refarming" bands into fewer NR bands

Discussion: 

QC: Performance degradation shall be considered for the merging bands. There will be chanalling if we consider the aggreatation of these extended bands. 

Verizon: we disagree with Sprint. Spectrum effiency shall be also considered. 

Sprint: we need to consider the CA case. 

Decision: 

The document was Noted.


9.2.1.1
Band definition for new frequency range [NR_newRAT]
R4-1712154
TP for further update of NR bands






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce NR bands

Discussion: 

Decision: 

The document was Revised in R4-1714085.



R4-1714085
TP for further update of NR bands






  CR-  rev  Cat:  (Rel-15)





Source: Verizon UK Ltd

Abstract: 

TP to introduce NR bands

Discussion: 

Decision: 

The document was Noted.
R4-1712197
Further update of NR bands






  CR-  rev  Cat:  () v





Source: Verizon UK Ltd

Abstract: 

This contribution provides an update for NR Bands in FR1

Discussion: 

Decision: 

The document was Revised in R4-1714092
R4-1714092
Further update of NR bands






  CR-  rev  Cat:  () v





Source: Verizon UK Ltd

Abstract: 

This contribution provides an update for NR Bands in FR1

Discussion: 

Nokia: we would like to wait for FCC decision on introducation of either new band or band n48.

NTT DoCoMo: We share the similar view as Nokia. We have extensive discussion on the band defiantion for range 3.3-4.2GHz. 

Decision: 

The document was Noted.



R4-1712383
TP for TR 38.817-01 on 37-43.5 GHz mmW band definition






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Band n261 is proposed to cover 40-42.5 GHz

Discussion: 

Huawei: It seems the reason of not defining the wideband band is lack of antenna design. However, in our understanding, we think the antenna gain can be flat in the large channel width. Antenna design shall not be the limitation for wide band definition. 

QC: There are some challenge in term of e.g., antenna size. We also need to consider the UE which supports the dual bands operation. 

Decision: 

The document was Noted.



R4-1712979
Further consideration on band plan for 37-43.5GHz






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

QC: For upper band, we can agree with Band y but band x bandwidth is too large. We need to further discussion on the wider BW. 

Samsung: Is the intension to replace the existing band definition. 

Huawei: The intension is to define the additional band. 

Decision: 

The document was Noted.



R4-1714383 WF band plan for 37-43.5GHz






Source: Huawei, HiSilicon

Decision: 

The document was Approved.
R4-1713795
US 28 GHz band






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

To enable better performance, we are proposing to define dedicated US band for 28 GHz region

Discussion: 

KT: The motivation is coming from the antenna performance but we are not sure it is typical antenna implementation which vendors have. 

Samsung: On proposal 2, it is not clear why we need to define the requirements based on other band performance. We have to disucs the requirments band by band. 2dB performance enhancement shall be discussed based on UE implementation. How to deal with the dual band support in US including both 28GHz and 39GHz. 

NTT DoCoMo: Can we enhance the performance for existing 28GHz bands for certain frequency rang, e.g., 27.5 – 28.35 GHz without considering of defining the new bands with better performance. 

QC: For KT, there is no other antenna information at this moment. For Samsung, Samsung also proposed lower performance. For dual band support, we can discuss further on the performance for dual band operation. For NTT DoCoMo, we can further discuss this as well. 

Samsung: Not sure what is the meaning for lower performance. 

QC: Antenna gain proposal from Samsung can be seen in other paper. 

KT: We agree with NTT DoCoMo to check if the performance can be improved for certain frequency range within existing band. 

KT: we may need co-existence study if the new band is defined.

Decision: 

The document was Noted.
9.2.1.2
Requirements for frequency range for NR 3.3GHz - 4.2GHz [NR_newRAT]
R4-1712510
TP to TR38.813: BS specific requirements(Clause 8.2)





38.813
  CR-  rev  Cat:  () v





Source: ZTE Corporation,CMCC

Abstract: 

In this paper, we give a TP to TR38.813 for the BS specific requirements for NR band n77.

Discussion: 

Flagged by Nokia before the meeting
Nokia: The following sentence may need further clarification: "For NR Bands n77, whose downlink bands fall within the 40 MHz exclusion the area of the proposed band's downlink, it is proposed that the same limits as E-UTRA (i.e. -52 dBm/MHz) can be applied for NR band n77"

Decision: 

The document was Revised in R4-1714322
R4-1714322
TP to TR38.813: BS specific requirements(Clause 8.2)





38.813
  CR-  rev  Cat:  () v





Source: ZTE Corporation,CMCC

Abstract: 

In this paper, we give a TP to TR38.813 for the BS specific requirements for NR band n77.

Discussion: 

Decision: 

The document was Approved.



R4-1712767
TP to TR38.813: BS specific requirements(Clause 7.2)





38.813
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ZTE Corporation,CMCC

Abstract: 

In this paper, we give a TP to TR38.813 for the BS specific requirements for NR band n78(3.3~3.8GHz).

Discussion: 

Flagged by Nokia before the meeting

Nokia: The following sentence may need further clarification: "For NR Bands n78, whose downlink bands fall within the 40 MHz exclusion the area of the proposed band's downlink, it is proposed that the same limits as E-UTRA (i.e. -52 dBm/MHz) can be applied for NR band n78"

Decision: 

The document was Revised in R4-1714323
R4-1714323
TP to TR38.813: BS specific requirements(Clause 7.2)





38.813
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ZTE Corporation,CMCC

Abstract: 

In this paper, we give a TP to TR38.813 for the BS specific requirements for NR band n78(3.3~3.8GHz).

Discussion: 

Decision: 

The document was Approved.



R4-1713002
TR 38.813 v0.1.0 New frequency range for NR 3.3GHz - 4.2GHz 





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: CMCC

Discussion: 

Decision: 

The document was endorsed
R4-1712519
On the UE requirements for the 3.5 GHz and 4.5 GHz range






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we discuss filter performance in relation to simultaneous use of NR bands and protection of aeronautical services

Discussion: 

Decision: 

The document was withdrawn.


R4-1712911
TR 38.813 v0.1.0_New frequency range for NR 3.3GHz - 4.2GHz





38.813
  CR-  rev  Cat:  (Rel-15) v





Source: CMCC

Discussion: 

Decision: 

The document was withdrawn.



R4-1712913
TP to TR 38.813 NR band for n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: CMCC

Flagged:

	Company
	Comments

	NTT DOCOMO
	ACS requirements for 60, 80 MHz CBW are missing. Actually ACS only for 5, 10, 15, 20, 50 and 100 MHz CBW and UE CBW in n77/n78 were agreed at the same meeting (Qingdao). Hence applicable CBW and the requirements need to be updated accordingly.


Discussion: 

Decision: 

The document was revised in R4-1714340



R4-1714340
TP to TR 38.813 NR band for n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: CMCC

Discussion: 

Intel: there is a TP for TS for ACS. We need to wait for the outcome.
Decision: 

The document was revised in R4-1714374



R4-1714374
TP to TR 38.813 NR band for n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: CMCC

Discussion: 

Intel: there is a TP for TS for ACS. We need to wait for the outcome.

Decision: 

The document was approved


R4-1712961
TP for TR 38.813 UL MIMO UE RF requirements of Band n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon, CMCC

Flagged:

	Company
	Comments

	Skyworks
	Clarification needed: Does this require a specific capability signaling to distinguish PC2 in 2x2 UL MIMO context vs PC2 with 1 UL antenna? Also how to distinguish from PC2 n41 which cover PC2 for both 2 antenna and 1 antenna case?

	NTT DOCOMO
	Not only PC2 but also PC3 needs to be specified for UL-MIMO in n77 and n78


Discussion: 

Decision: 

The document was revisedin R4-1714341.

R4-1714341
TP for TR 38.813 UL MIMO UE RF requirements of Band n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon, CMCC

Discussion: 

Decision: 

The document was approved.

R4-1712815
TP for TR 38.813 Finalization of Band n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

This TP is reserved to capture agreements during this meeting.

Discussion: 

Decision: 

The document was approved.


9.2.1.3
Requirements for frequency range for NR 4.4GHz - 5GHz [NR_newRAT]

R4-1712816
TP for TR 38.814 Finalization of Band n79





38.814
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

This TP is reserved to capture agreements during this meeting.

Discussion: 

Decision: 

The document was approved
9.2.1.4
Requirements for frequency range for NR 24.25GHz - 29.5GHz [NR_newRAT]
R4-1712936
TR 38.815 in order to define Band n257 and n258





38.815
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: KT Corp.

Abstract: 

This is TR for Band n257 and n258 in order to support NSA operation. This TP is reserved to capture all the discussion results in this meeting.

Discussion: 

Decision: 

The document was Approved.



9.2.2
NR-LTE band combinations [NR_newRAT]

R4-1714158 Proposal on new NR CA basket with 2UL CA for SA





Source: ZTE

Decision: 

The document was Noted.

R4-1712604
Synchronization requirement for LTE-NR DC






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

to discuss the open issue for LTE-NR DC synchronization requirement

Discussion: 

Comments in Common session

Ericsson: We have proposed the MRTD equal to the CP length. 

CATT: UE implementation will impact to network implementation if we define the total timing alignment budget. In LTE, we fix the BS error and define the MRTD for UE side. 

Huawei: We share the similar view as CATT. We do not think using CP is a good solution for this requiremetns. 

Decision: 

The document was Noted.

R4-1714120 WF Synchronization requirement for LTE-NR DC





Source: CATT

Decision: 

The document was Withdrawn.
R4-1712242
TP for general sections of TR 38.815





38.815
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Samsung, KT

Discussion: 

Decision: 

The document was approved.



R4-1712243
TP for RF requirements of TR 38.815





38.815
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Samsung, KT

Discussion: 

Decision: 

The document was approved.


9.2.2
NR-LTE band combinations [NR_newRAT]
9.2.2.1
BCS and CA bandwidth Class for NR-LTE band combinations [NR_newRAT]

<CA BW classes>

R4-1713001
Further considerations on NR CA bandwidth class






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we provide our further considerations on NR CA bandwidth class.

Discussion: 

Nokia: For Proposal 2, we need to define the number.

ZTE: This is a fundamental issue we need to decide. This is relaeted with BWP. 

Decision: 

The document was noted.



R4-1712930
Way forward on NR CA bandwidth class definition





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we propose a possible way forward on NR CA bandwidth class definition which is forward compatible with newly introduced wider channel bandwidth in future releases.

Discussion: 

Dish: Lower bandwidth for Class B is 10MHz. Is there a particular reason?
MTK: This is for NR bands which are refarmed bands with 5MHz as minimum so that 5+5 = 10MHz is considered as minimum. 
Nokia: if we change the definition, we may not be able to distinguish legacy and future UEs. 

Decision: 

The document was noted.



R4-1714366
Way forward on NR CA bandwidth class definition





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson, MediaTek Inc., Nokia

Abstract: 

In this contribution, we propose a possible way forward on NR CA bandwidth class definition which is forward compatible with newly introduced wider channel bandwidth in future releases.

Discussion: 

Decision: 

The document was approved.



R4-1712419
CA BW classes, discussion paper






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson, Qualcomm, AT&T, Telstra, Verizon

Abstract: 

Discussion paper with proposal on BW classes NR for Range 1 and Range 2

Discussion: 

Nokia: there must be a typo for FR1.
Dish: if we agree with bandwidth class, the lower channel bandwidth for class B should be TBD.

Qualcomm: Class D from Ericsson, the max channel bandwidth of 200MHz with the number of 4CCs. 
Decision: 

The document was noted.
R4-1712966
Further consideration on on NR CA bandwidth class






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was noted.



R4-1712967
TP for TS 38.817-01: NR CA bandwidth class





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1714168.



R4-1714168
TP for TS 38.817-01: NR CA bandwidth class





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.
R4-1712420
CA BW classes, TP





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Qualcomm, AT&T, Telstra, Verizon

Abstract: 

TP towards TS 38.101-3 on NR BW classes for Range 1 and Range 2

Discussion: 

Decision: 

The document was revised in R4-1714169.

R4-1714169
CA BW classes, TP





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Qualcomm, AT&T, Telstra, Verizon

Abstract: 

TP towards TS 38.101-3 on NR BW classes for Range 1 and Range 2

Discussion: 

MTK: We made a comment that class A would have an issue if we introduce Channel bandwidth mothan 100 MHz in the future.
Ericsson: I can revise it.
Decision: 

The document was revised in R4-1714444.


R4-1714444
CA BW classes, TP





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Qualcomm, AT&T, Telstra, Verizon

Abstract: 

TP towards TS 38.101-3 on NR BW classes for Range 1 and Range 2

Discussion: 

Decision: 

The document was approved.



< LTE-NR DC CA bandwidth class >
R4-1712452
How to list DC configurations into TS 38.101-3






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: 5.3.X.3
Inter-band LTE-NR dual connectivity configurations needs to have SUL section.
Nokia: The section can cover that aspect.

Huawei: Name of table needs to be corrected. 

Nokia: SUL band combinations will be added to the normal combination.

Decision: 

The document was revised in R4-1714170.

R4-1714170
How to list DC configurations into TS 38.101-3






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.




R4-1712458
TP to TR 38.817-01: Notation of NR-LTE contiguous intraband DC acronymn






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, T-Mobile USA

Discussion: 

Decision: 

The document was noted.



R4-1712459
TP to TR 38.817-01: Intraband LTE-NR DC CA bandwidth class for LTE re-farming bands.






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, T-Mobile USA

Discussion: 

Decision: 

The document was revised in R4-1714171.



R4-1714171
TP to TR 38.817-01: Intraband LTE-NR DC CA bandwidth class for LTE re-farming bands.






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, T-Mobile USA

Discussion: 

Decision: 

The document was noted


R4-1712460
TP to TR 38.817-01: Furher discussion on bandwidth support for NR bands in LTE-NR DC






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Vodafone: we do not agree with the text although we do not object the TP. 
Decision: 

The document was approved


R4-1713003
Considerations on LTE-NR DC bandwidth class






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we provide our considerations on how to use NR CA bandwidth class in LTE-NR DC and NR CA combinations.

Discussion: 

Decision: 

The document was noted.



9.2.2.2
DC band combination of LTE 1DL/1UL + one NR band [NR_newRAT]

R4-1713224
Additional insertion loss for LTE+NR DC UE at sub-6GHz***






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Session chair note: Most of the relvant TPs for combinations mentioned in this contributions have been already approved. Even some of them got flagged, the comments are not analysis of how to deal with HTF.

Abstract: 

We provide additional insertion loss terms for LTE+NR DC UE at sub-6GHz

Discussion: 

Decision: 

The document was noted.



R4-1713222
Additional MSD analysis results for 2DL/2UL NSA DC NR UE***






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Session chair note: Most of the relvant TPs for combinations mentioned in this contributions have been already approved. Even some of them got flagged, the comments are not analysis of how to deal with HTF.
TP of R4-1712270 by ZTE including MSD for DC_8A-n78A was already approved.
TP of R4-1712213 by SK can refer to the content of R4-1713222.
Abstract: 

We provide additional MSD analysis results for remaining 2DL/2UL NSA DC NR UE

Discussion: 

Decision: 

The document was noted.


R4-1712213
TP for TR 37.863-01-01 DC_5A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Both SK telecom and China Telecom had submitted same contribution about LTE-NR DC 5A-n78A and both of contributions were approved in RAN4 #84Bis meeting. In this contribution, remove duplicated part of contributions and correct some IMD/Harmonics analysis.

Flagged:

	Company
	Comments

	Skyworks
	H4 of B5 falls in n78, up to H5 should be reported


Discussion: 

Decision: 

The document was withdrawn.

R4-1712161
TP on TR 37.863-01-01 for DC_41A-n77A 





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SoftBank Corp.

Abstract: 

TP to support DC_41A-n77A. No MSD is identified to be studied.

Flagged:

	Company
	Comments

	Skyworks
	Clarification needed: Does this require a specific capability signaling to distinguish PC2 in 2x2 UL MIMO context vs PC2 with 1 UL antenna? Also how to distinguish from PC2 n41 which cover PC2 for both 2 antenna and 1 antenna case?

	NTT DOCOMO
	Section of DC_41A_n77A already exists in TR 37.863-01-01 V0.3.0. Would you please provide the required delta?

	Softbank
	With R4-1713797 from Qualcomm, we noticed that we have written the TP (12161) based on the former agreement made for LTE 41A-42A (i.e. bands are to be synchronized) and drawn an inappropriate conclusion: MSD is not needed. Then, according to 13797, we would like to revise my contribution to change MSD to "TBD".  In addition, I put delta TIB and RIB according to the agreement made in the last meeting.


Softbank; we would like to confirm that this combination can be specified as PC3.

Discussion: 

Decision: 

The document was noted.



R4-1714053
TP on TR 37.863-01-01 for DC_41A-n77A 





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SoftBank Corp.

Abstract: 

TP to support DC_41A-n77A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was withdrawn.



R4-1712163
TP on TR 37.863-01-01 for DC_28A-n257A 





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SoftBank Corp.

Abstract: 

TP to support DC_28A-n257A. No MSD is identified to be studied.

Flagged:

	Company
	Comments

	NTT DOCOMO
	Section of DC_28A_n257A already exists in TR 37.863-01-01 V0.3.0. Another TP (R4-1712821) provided by Docomo can cover the contents (Note: Softbank can accept this way).


Discussion: 

Decision: 

The document was noted.



R4-1712389
TP for TR 37.863-01-01 for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: KDDI Corporation

Abstract: 

This contribution provides operating bands, channel bandwidths, ?TIB, ?RIB values and MSD for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257.

Flagged:

	Company
	Comments

	Skyworks
	H4 of B18 fall in n77/n78, H4 of B26 fall in n78, B26 has 5th order harmonic mixing of n79 UL, up to H5 issues should be reported


Discussion: 

Decision: 

The document was revised in R4-1713972.



R4-1713972
TP for TR 37.863-01-01 for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: KDDI Corporation

Abstract: 

This contribution provides operating bands, channel bandwidths, ?TIB, ?RIB values and MSD for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257.

Discussion: 

Vodafone: 40 and 60 channel bandwidth should not have [] but editor can remove them.
Chair note : Editor will remove the [ ] s
Decision: 

The document was approved.



R4-1712423
DC_66A_n71A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, T-Mobile US

Abstract: 

TP to introduce DC_66A_n71A

Flagged:

	Company
	Comments

	Ericsson
	25 MHz CBW need to be removed from n71 based on previous RAN4 agreement in R4-1708845.


Discussion: 

Decision: 

The document was revised in R4-1714045.


R4-1714054
DC_66A_n71A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, T-Mobile US

Abstract: 

Discussion: 

Dish: What is the rational for derlta TIB and RIB?
Decision: 

The document was revised in R4-1714343.

R4-1714343
DC_66A_n71A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, T-Mobile US

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1714349.



R4-1714349
DC_66A_n71A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, T-Mobile US

Abstract: 

Discussion: 

Decision: 

The document was approved.



R4-1712818
TP for TR 37.863-01-01 DC including LTE Band 42





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Flagged:

	Company
	Comments

	Skyworks
	Clarification needed: how to treat DC_42A_n77/78 for coexistence studies and higher order combinations using this as fallback case?


Discussion: 

Decision: 

The document was revised in R4-1714006.

R4-1714006
TP for TR 37.863-01-01 DC including LTE Band 42





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.




R4-1712819
TP for TR 37.863-01-01 MSD for DC including Band n77, n78 and n79





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Flagged:

	Company
	Comments

	Vodafone
	The statement “NOTE4: This band is subject to IMD5 also which MSD is not specified” is not valid for DC_1A-n78A. IMD5 range is 3880 – 4620 MHz


Discussion: 

Decision: 

The document was revised in R4-1714007.



R4-1714007
TP for TR 37.863-01-01 MSD for DC including Band n77, n78 and n79





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712820
TP for TR 37.863-01-01 UE-to-UE co-existence for DC including Band n77, n78, n79 and n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Flagged:

	Company
	Comments

	Vodafone
	Band 20 should be added to the list of protected bands for DC_1A-n77A, DC_1A-n77A, DC_3A-n77A, and DC_1A-n78A with -50 dBm in 1MHz MBW

	Skyworks
	H4 of B19 falls in n77/78, B19 has 5th order harmonic mixing of n79 UL (see R4-1712976/77), up to H5 should be reported
42A_n77/78 DC considering 2UL IMD products but R412818 assumes no dual UL?


Discussion: 

Decision: 

The document was revised in R4-1714008.



R4-1714008
TP for TR 37.863-01-01 UE-to-UE co-existence for DC including Band n77, n78, n79 and n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.


R4-1712953
TP for TR 37.863-01-01: Requirements on harmonic issue for B3+B78 DC





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	NTT DOCOMO
	MSD needs to be discussed. We are fine to improve MSD generally but other DL CBWs in n78 should also be defined. In addition, no MSD (not 0.3 dB) should be guaranteed for 20 MHz CBW as with CA_3A-42A


Discussion: 

Decision: 

The document was revised in R4-1714172.

R4-1714172
TP for TR 37.863-01-01: Requirements on harmonic issue for B3+B78 DC





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.


R4-1714339
TP for TR 37.863-01-01: Requirements on B3_n78, B3_n77 and B1_n77





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon
Discussion: 

Decision: 

The document was approved.




R4-1712977
TP for TR 37.863-01-01 Harmonic mixing MSD for DC_28-n77 and DC_19-n79





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Skyworks
	R4-1712976 not agreed yet (MSD due H5 harmonic mixing value seems high with only 20dB rejection)

	NTT DOCOMO
	MSD needs to be discussed together with R4-1713154 provided by MediaTek


Discussion: 

Decision: 

The document was revised in R4-1714173.

R4-1714173
TP for TR 37.863-01-01 Harmonic mixing MSD for DC_28-n77 and DC_19-n79





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1713447
TP for TR 37863-01-01 UE requirements study for DC_20A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: HuaWei Technologies Co., Ltd

Flagged:

	Company
	Comments

	Huawei
	Adding TibRib and harmonic analysis


Discussion: 

Decision: 

The document was revised in R4-1714046.


R4-1714046
TP for TR 37863-01-01 UE requirements study for DC_20A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: HuaWei Technologies Co., Ltd

Discussion: 

Decision: 

The document was approved.


R4-1713595
TP on protected bands, additional ILs and MSD level for TR 37.863-01-01 DC_5A_n257A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Flagged:

	Company
	Comments

	Qualcomm
	N257 overlaps with n258 and they are not in same geographical area. Overlapping protection can not be specified. There is also separate discussion on protection level between and of mmW bands.


Discussion: 

Decision: 

The document was revised in R4-1714086.

R4-1714086
TP on protected bands, additional ILs and MSD level for TR 37.863-01-01 DC_5A_n257A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Decision: 

The document was approved.


<8A_n78>

Session chair note: TP of R4-1712270 for DC_8A_n78A related to the following 2268 and 2269 got flagged but no comments on MSD and harmonic analysis have not been raised.
R4-1712268
Harmonic analysis for DC_8A-n78






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

This contribution provide our considerations on how to define the MSD requirements due to harmonic for DC_8A-n78A.

Discussion: 

Decision: 

The document was noted.



R4-1712269
IMD analysis for DC_8A-n78A






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

This contribution provide IMD analysis for DC_8A-n78A.

Discussion: 

Decision: 

The document was noted.



R4-1712270
TP for TR37.863-01-01:MSD requirements for DC_8A-n78A





37.863
  CR-  rev  Cat:  () v





Source: ZTE Corporation

Session chair note: MSD due to IMD4 in this TP is almost the same what proposed in R4-1713222 by LGE
Abstract: 

This contribution provides a text proposal on MSD for DC_8A-n78A for TR37.863-01-01

Flagged:

	Company
	Comments

	Vodafone
	n78 CBW options 40 and 60 MHz should not be in brackets as agreed in RAN4#84


Discussion: 

Decision: 

The document was revised in R4-1714025.



R4-1714025
TP for TR37.863-01-01:MSD requirements for DC_8A-n78A





37.863
  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

Discussion: 

Decision: 

The document was approved.


<8A_n79>

Session chair note: TP of R4-1712761 for DC_8A-n79A related to the following 2756 and 2758 has been already approved.
R4-1712756
Harmonic analysis for DC_8A-n79






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution,  the delta Tib/Rib and the MSD requirements due to harmonic produce for DC_8A-n79A are given

Discussion: 

Decision: 

The document was noted.



R4-1712758
IMD analysis for DC_8A-n79






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we provide our considerations on how to define the MSD requirements due to IMD for DC_8A-n79A.

Discussion: 

Decision: 

The document was noted.


R4-1712605
Consideration on LTE/NR DC combination for TDD bands






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

discuss how to define the requirements for LTE TDD and NR DC combinations.

Discussion: 

Decision: 

The document was withdrawn.



R4-1713272
TP for TS 38.101-3 Completed LTE 1CC + NR 1band





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Abstract: 

This TP is reserved just in case to capture necessary requirements which are not covered in other TPs provided by each section editor

Discussion: 

Decision: 

The document was withdrawn.

R4-1713594
TP on protected bands, additional ILs and MSD level for TR 37.863-01-01 DC_5A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Session chair note: It was originally approved via block approval process. However, the proponent found an error so that it it revsed.
Decision: 

The document was revised in R4-1714045.

R4-1714045
TP on protected bands, additional ILs and MSD level for TR 37.863-01-01 DC_5A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Decision: 

The document was approved.


<Approved TPs>
R4-1712160
TP on TR 37.863-01-01 for DC_8A-n77A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SoftBank Corp.

Abstract: 

TP to support DC_8A-n77A. It is proposed to study MSDs of H4 to Band n77 Rx and IMD4 to Band 8 Rx.

Discussion: 

Decision: 

The document was approved.


R4-1712162
TP on TR 37.863-01-01 for DC_8A-n257A 





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SoftBank Corp.

Abstract: 

TP to support DC_8A-n257A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712214
TP for TR 37.863-01-01 DC_7A-n257A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-01-01 to DC_7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712271TP for TR 37.863-01-01: DC band combination of LTE Band 20 and NR Band n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1711091)

Discussion: 

Decision: 

The document was revised in R4-1714164.



R4-1714164
TP for TR 37.863-01-01: DC band combination of LTE Band 20 and NR Band n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1711091)

Discussion: 

Decision: 

The document wasapproved.


R4-1712285
TP for TR 37.863-01-01 DC_41A-n41A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_41A-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712286
TP for TR 37.863-01-01 DC_25A-n41A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_25A-n41A. 

Discussion: 

Decision: 

The document was approved.



R4-1712287
TP for TR 37.863-01-01 DC_26A-n41A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_26A-n41A. 

Discussion: 

Decision: 

The document was approved.



R4-1712422
DC_66A_n257A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, T-Mobile US

Abstract: 

TP to introduce DC_66A_n257A

Discussion: 

Decision: 

The document was approved.



R4-1712461
TP to TR 37.863-01-01:DC_71b_n71b






  CR-  rev  Cat:  () v





Source: Nokia, TMO US

Discussion: 

Decision: 

The document was approved.



R4-1712512
TP for TR 37.863-01-01 UE requirement for DC_3A_n7A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



R4-1712606
TP on TR 37.863-01-01 for DC_39A-n78A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712607
TP on TR 37.863-01-01 for DC_41A-n78A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712608
TP on TR 37.863-01-01 for DC_39A-n79A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712609
TP on TR 37.863-01-01 for DC_41A-n79A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712610
TP on TR 37.863-01-01 for DC_39A-n258A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712611
TP on TR 37.863-01-01 for DC_41A-n258A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: CATT

Discussion: 

Decision: 

The document was approved.



R4-1712741
DC_3A_n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce DC_3A_n258A

Discussion: 

Decision: 

The document was approved.



R4-1712742
DC_7A_n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce DC_7A_n258A

Discussion: 

Decision: 

The document was approved.



R4-1712743
DC_28A_n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TP to introduce DC_28A_n258A

Discussion: 

Decision: 

The document was approved.



R4-1712761
TP for TR 37.863-01-01: delt Tib and Rib, MSD for DC_8A-n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on deltaTIB/RIB value and  MSD requirements for DC_8A-n79A_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712764
TP for TR 37.863-01-01:  ?TIB and ?RIB, MSD for DC_8A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

 a text proposal is provided on ?TIB and ?RIB, MSD requirements for DC_8A-n258A_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1712817
TR 37.863-01-01_V0.3.0_Rel15_DC band combinations of LTE 1DL1UL + one NR band





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712821
TP for TR 37.863-01-01 No MSD for DC including Band n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1712894
TP for TR 37.863-01-01 self-interference analysis for DC_1A_n77A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712895
TP for TR 37.863-01-01 self-interference analysis for DC_1A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712896
TP for TR 37.863-01-01 self-interference analysis for DC_3A_n77A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712897
TP for TR 37.863-01-01 self-interference analysis for DC_3A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712898
TP for TR 37.863-01-01 self-interference analysis for DC_11A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712899
TP for TR 37.863-01-01 self-interference analysis for DC_18A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712900
TP for TR 37.863-01-01 self-interference analysis for DC_18A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712901
TP for TR 37.863-01-01 self-interference analysis for DC_19A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712902
TP for TR 37.863-01-01 self-interference analysis for DC_19A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712903
TP for TR 37.863-01-01 self-interference analysis for DC_21A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712904
TP for TR 37.863-01-01 self-interference analysis for DC_26A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712905
TP for TR 37.863-01-01 self-interference analysis for DC_26A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712906
TP for TR 37.863-01-01 self-interference analysis for DC_28A_n77A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712907
TP for TR 37.863-01-01 self-interference analysis for DC_28A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712908
TP for TR 37.863-01-01 self-interference analysis for DC_28A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712909
TP for TR 37.863-01-01 self-interference analysis for DC_39A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712910
TP for TR 37.863-01-01 self-interference analysis for DC_8A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712918
TP for TR 37.863-01-01 self-interference analysis for DC_8A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712920
TP for TR 37.863-01-01 self-interference analysis for DC_20A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712921
TP for TR 37.863-01-01 self-interference analysis for DC_41A_n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712926
TP for TR 37.863-01-01 self-interference analysis for DC_1A_n28A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712927
TP for TR 37.863-01-01 self-interference analysis for DC_3A_n7A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712928
TP for TR 37.863-01-01 self-interference analysis for DC_5A_n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1712929
TP for TR 37.863-01-01 corrections on interference mixing coefficients





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: MediaTek Inc.

Discussion: 

Decision: 

The document was approved.



R4-1713259
TP on protection bands, MSD level and additional ILs for DC_7A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Electronics France

Abstract: 

we propose a TP for the remaining issues such as the protection bands, additional ILs and required MSD levels for NSA DC_7A-n78A UE.

Discussion: 

Decision: 

The document was approved.



R4-1713546
TP for TR 37.863-01-01: DC_1A_n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713548
TP for TR 37.863-01-01: DC_3A_n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713550
TP for TR 37.863-01-01: DC_7A_n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



<TPs by Verizon>

Verizon requested to revise the following TPs since they should be in TR 37.863-02-01, instead of TR 37.863-01-01, as identified in the TPs of R4-1712130, R4-1712134, R4-1712136, R4-1712146, R4-1712147 and R4-1712150. These have not been reflected in the WID.

R4-1712130
TP for DC_2A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712134
TP for DC_13A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_13A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712136
TP for DC_48A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712146
TP for DC_5A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712147
TP for DC_13A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_13A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712150
TP for DC_48A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48A-n260A

Discussion: 

Decision: 

The document was not treated.

9.2.2.3
DC band combination of LTE 2DL/1UL + one NR band [NR_newRAT]

R4-1713218
MSD analysis results for 3DL/2UL NSA DC NR UE






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Session chair note: Results for DC_5A-7A-n78A and DC_1A-5A-n78A are already captured and approved in R4-1713598 and R4-1713596, repectively.
Abstract: 

in this paper, we provide MSD analysis results for 3DL/2UL NSA DC band combinations. Also MSD results for additional DC band combinations. 

Proposal 1: For the 4DL/2UL, 5DL/2UL and 6DL/2UL NSA DC band combinations, RAN4 do not need to define MSD requirement as same LTE xDL/2UL CA band combinations.

Proposal 2: Provided MSD test configuration and MSD level will be consider to define MSD requirements in related TR and TS specifications.
Discussion: 

Decision: 

The document was noted.

R4-1712216
TP for TR 37.863-02-01 DC_1A-3A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_1A_3A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	NTT DOCOMO
	We think that UE-to-UE co-existence tables are not needed since those have already been studied in TR 37.863-02-01. Delta values of 0 dB for would be inconsistency among other combinations. These contents can be covered by R4-1713187 provided by Docomo.


Discussion: 

Decision: 

The document was withdrawn.


R4-1712236
TP for TR 37.863-02-01 DC_3A-5A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_3A-5A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714043.



R4-1714043
TP for TR 37.863-02-01 DC_3A-5A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1714174.



R4-1714174
TP for TR 37.863-02-01 DC_3A-5A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.



R4-1712237
TP for TR 37.863-02-01 DC_7A-7A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_7A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714044.



R4-1714044
TP for TR 37.863-02-01 DC_7A-7A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.


R4-1713597
TP on protected bands, additional ILs and MSD level for TR 37.863-02-01 DC_1A-7A_n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Flagged:

	Company
	Comments

	Vodafone
	Protected band list seems to be intended for DC_1A-5A-7A_n78A (?)


Discussion: 

Decision: 

The document was revised in R4-1714087.


R4-1714087
TP on protected bands, additional ILs and MSD level for TR 37.863-02-01 DC_1A-7A_n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Flagged:

	Company
	Comments

	Vodafone
	Protected band list seems to be intended for DC_1A-5A-7A_n78A (?)


Discussion: 

Decision: 

The document was approved.


R4-1712822
TP for TR 37.863-02-01 MSD for DC including Band n77, n78 and n79





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Abstract: 

This TP is reserved to capture 3DL/2UL MSD results provided in this meeting.

Discussion: 

Decision: 

The document was approved.


<Approved TPs>
R4-1712217
TP for TR 37.863-02-01 DC_1A-5A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_1A_5A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712218
TP for TR 37.863-02-01 DC_1A-7A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_1A_7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712219
TP for TR 37.863-02-01 DC_3A_5A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_3A_5A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712220
TP for TR 37.863-02-01 DC_3A-7A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_3A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712221
TP for TR 37.863-02-01 DC_5A-7A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_5A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712222
TP for TR 37.863-02-01 DC_7A-7A-n257A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to DC_7A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712288
TP for TR 37.863-02-01 DC_41C-n41A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_41C-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712750
TP for TR 37.863-02-01: DC band combination of LTE 1A-20A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1709597)

Discussion: 

Decision: 

The document was approved.



R4-1712751
TP for TR 37.863-02-01: DC band combination of LTE 3A-7A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1709612)

Discussion: 

Decision: 

The document was approved.



R4-1712752
TP for TR 37.863-02-01: DC band combination of LTE 3A-20A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1709616)

Discussion: 

Decision: 

The document was approved.



R4-1712787
TP for TR 37.863-02-01: DC band combination of LTE 7A-20A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1709650)

Discussion: 

Decision: 

The document was approved.



R4-1712823
TP for TR 37.863-02-01 Delta values for DC including Band n77, n78 and n79





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713187
TP for TR 37.863-02-01 Delta values for DC combinations including Band n257





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713446
TR 37.863-02-01 v0.3.0





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei

Abstract: 

Updated TR 37.863-02-01. 

Discussion: 

Decision: 

The document was approved.



R4-1713551
TP for TR 37.863-02-01: DC_1A-3A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713553
TP for TR 37.863-02-01: DC_1A-7A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713554
TP for TR 37.863-02-01: DC_1A-20A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713555
TP for TR 37.863-02-01: DC_3A-7A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713567
TP for TR 37.863-02-01: DC_3A-20A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713568
TP for TR 37.863-02-01: DC_7A-20A_n28





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713596
TP on protected bands, additional ILs and MSD level for TR 37.863-02-01 DC_1A-5A_n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Decision: 

The document was revised in R4-1714332.


R4-1714332
TP on protected bands, additional ILs and MSD level for TR 37.863-02-01 DC_1A-5A_n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Decision: 

The document was approved.



R4-1713598
TP on protected bands, additional ILs and MSD level for TR 37.863-02-01 DC_5A-7A_n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Uplus

Discussion: 

Decision: 

The document was approved.



<Withdrawn TPs>

R4-1712748
TP for TR 37.863-02-01: DC band combination of LTE 1A-7A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1709595)

Discussion: 

Decision: 

The document was withdrawn.



Session chair note: the following TPs are revised since they should be in TR 37.863-02-01, instead of TR 37.863-01-01, as identified in the TPs.

R4-1712125, R4-1712126, R4-1712127, R4-1712128, R4-1712129, R4-1712131, R4-1712132, R4-1712133, R4-1712135, R4-1712137, R4-1712138, R4-1712139, R4-1712140, R4-1712141, R4-1712142, R4-1712143, R4-1712144, R4-1712145, R4-1712148, R4-1712149, R4-1712151, R4-1712152, R4-1712153. These have not been reflected in the WID.
R4-1712125
TP to introduce DC_2A-2A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Discussion: 

Decision: 

The document was not treated.



R4-1712126
TP for DC_2A-5A-n257A






  CR-  rev  Cat:  () v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-5A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712127
TP for DC_2A-13A-n257A






  CR-  rev  Cat:  () v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-13A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712128
TP for DC_2A-66A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-66A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712129
TP for DC_2C-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2C-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712131
TP for DC_5B-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5B-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712132
TP for DC_5A-5A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5A-5A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712133
TP for DC_5A-66A-n257A 






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5A-66A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712135
TP for DC_13A-66A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_13A-66A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712137
TP for DC_48A-48A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48A-48A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712138
TP for DC_48C-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48C-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712139
TP for DC_66A-66A-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_66A-66A-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712140
TP for DC_66C-n257A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_66C-n257A

Discussion: 

Decision: 

The document was not treated.



R4-1712141
TP for DC_2A-2A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-2A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712142
TP for DC_2C-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2C-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712143
TP for DC_2A-13A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_2A-13A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712144
TP for DC_5A-5A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5A-5A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712145
TP for DC_5B-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_5B-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712148
TP for DC_13A-66A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_13A-66A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712149
TP for DC_48C-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48C-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712151
TP for DC_48A-48A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_48A-48A-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712152
TP for DC_66C-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_66C-n260A

Discussion: 

Decision: 

The document was not treated.



R4-1712153
TP for DC_66A-66A-n260A






  CR-  rev  Cat:  (Rel-15) v





Source: Verizon UK Ltd

Abstract: 

TP to introduce DC_66A-66A-n260A

Discussion: 

Decision: 

The document was not treated.



9.2.2.4
DC band combination of LTE 3DL/1UL + one NR band [NR_newRAT]

R4-1712233
TP for TR 37.863-03-01 DC_3A-5A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_3A-5A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714040.



R4-1714040
TP for TR 37.863-03-01 DC_3A-5A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1714175.


R4-1714175
TP for TR 37.863-03-01 DC_3A-5A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved


R4-1712234
TP for TR 37.863-03-01 DC_3A-7A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_3A-7A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714041.



R4-1714041
TP for TR 37.863-03-01 DC_3A-7A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1714176.



R4-1714176
TP for TR 37.863-03-01 DC_3A-7A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.



R4-1712235
TP for TR 37.863-03-01 DC_5A-7A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_5A-7A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714042.


R4-1714042
TP for TR 37.863-03-01 DC_5A-7A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.


<Approved TPs>


R4-1712227
TP for TR 37.863-03-01 DC_1A-3A-5A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_1A-3A-5A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712228
TP for TR 37.863-03-01 DC_1A-3A-7A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_1A-3A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712229
TP for TR 37.863-03-01 DC_1A-5A-7A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_1A-5A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712230
TP for TR 37.863-03-01 DC_3A-5A-7A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_3A-5A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712231
TP for TR 37.863-03-01 DC_3A-7A-7A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_3A-7A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712232
TP for TR 37.863-03-01 DC_5A-7A-7A-n257A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to DC_5A-7A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712289
TP for TR 37.863-03-01 DC_41D-n41A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Sprint Corporation

Abstract: 

TP to support DC_41D-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712290
TP for TR 37.863-03-01 DC_41A-41C-n41A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Sprint Corporation

Abstract: 

TP to support DC_41A-41C-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712407
TR 37.863-03-01 v0.2.0 Rel-15 DC combinations LTE 3DL and one NR band





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TR for DC combinations LTE 3DL and one NR band

Discussion: 

Decision: 

The document was approved.



R4-1712515
TP for TR 37.863-03-01: DC band combination of LTE 1A-3A-7A and NR Band n78





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

(Replaces R4-1711415)

Discussion: 

Decision: 

The document was approved.



R4-1712517
TP for TR 37.863-03-01: DC band combination of LTE 1A-3A-20A and NR Band n78





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

(Replaces R4-1711416)

Discussion: 

Decision: 

The document was approved.



R4-1712574
TP for TR 37.863-03-01: DC band combination of LTE 1A-7A-20A and NR Band n78





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

(Replaces R4-1711417)

Discussion: 

Decision: 

The document was approved.



R4-1712612
TP for TR 37.863-03-01: DC band combination of LTE 3A-7A-20A and NR Band n78





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Vodafone Romania S.A.

(Replaces R4-1711418)

Discussion: 

Decision: 

The document was approved.



R4-1712824
TP for TR 37.863-03-01 Delta values for DC including Band n77, n78 and n79





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713188
TP for TR 37.863-03-01 Delta values for DC combinations including Band n257





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713569
TP for TR 37.863-03-01: DC_1A-3A-7A_n28





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713570
TP for TR 37.863-03-01: DC_1A-3A-20A_n28





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713571
TP for TR 37.863-03-01: DC_1A-7A-20A_n28





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713572
TP for TR 37.863-03-01: DC_3A-7A-20A_n28





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



R4-1713599
TP on protected bands, additional ILs and MSD level for TR 37.863-03-01 DC_1A-5A-7A_n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: LG Uplus

Discussion: 

Decision: 

The document was approved.



9.2.2.5
DC band combination of LTE 4DL/1UL + one NR band [NR_newRAT]

R4-1712223
TP for TR 37.863-04-01 DC_1A-3A-5A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-04-01 to DC_1A-3A-5A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714015.



R4-1714015
TP for TR 37.863-04-01 DC_1A-3A-5A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was revised n R4-1714177.

R4-1714177
TP for TR 37.863-04-01 DC_1A-3A-5A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.

R4-1712224
TP for TR 37.863-04-01 DC_3A-5A-7A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-04-01 to DC_3A-5A-7A-7A-n78A. IL, MSD and protection bands were proposed in this text proposal.

Flagged:

	Company
	Comments

	SK Telecom
	IL values are needed to add


Discussion: 

Decision: 

The document was revised in R4-1714039.



R4-1714039
TP for TR 37.863-04-01 DC_3A-5A-7A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1714178.


R4-1714178
TP for TR 37.863-04-01 DC_3A-5A-7A-7A-n78A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

Discussion: 

Decision: 

The document was approved.

<Approved TPs>
R4-1712225
TP for TR 37.863-04-01 DC_1A-3A-5A-7A-n257A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-04-01 to DC_1A-3A-5A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712226
TP for TR 37.863-04-01 DC_3A-5A-7A-7A-n257A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: SK Telecom

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-04-01 to DC_3A-5A-7A-7A-n257A. IL, MSD and protection bands were proposed in this text proposal.

Discussion: 

Decision: 

The document was approved.



R4-1712291
TP for TR 37.863-04-01 DC_41E-n41A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_41E-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712292
TP for TR 37.863-04-01 DC_41C-41C-n41A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_41C-41C-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712293
TP for TR 37.863-04-01 DC_41A-41D-n41A





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sprint Corporation

Abstract: 

TP to support DC_41A-41D-n41A. No MSD is identified to be studied.

Discussion: 

Decision: 

The document was approved.



R4-1712462
TR 36.873-04-01 v0.3.0 DC of LTE 4DL/1UL + NR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.



R4-1712746
TP for TR 37.863-04-01: DC band combination of LTE 1A-3A-7A-20A and NR Band n78





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Vodafone Romania S.A.

(Replaces R4-1710034)

Discussion: 

Decision: 

The document was approved.



R4-1712825
TP for TR 37.863-04-01 Delta values for DC including Band n77, n78 and n79





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713189
TP for TR 37.863-04-01 Delta values for DC combinations including Band n257





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



R4-1713573
TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n28





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ORANGE

Discussion: 

Decision: 

The document was approved.



9.2.2.6
DC band combination of LTE 5DL/1UL + one NR band [NR_newRAT]

9.2.2.7
LTE xDL/1UL (x=1, 2, 3, 4) + inter-band NR CA for 2DL/1UL [NR_newRAT]

R4-1713226
TP on self-interference studies for LTE (xDL/1UL) and NR (2DL/1UL) DC band combinations





37.864-41-21
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: LG Electronics France

Abstract: 

We provide self-interference studies results for LTE (xDL/1UL) and NR (2DL/1UL) DC band combinations.

Discussion: 

Decision: 

The document was approved.



9.2.2.8
Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) [NR_newRAT]

R4-1712244
TP for TR 37.865-01-01 CA_n71A-n257A





37.865-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Samsung, T-Mobile USA

Discussion: 

Decision: 

The document was approved.



9.2.2.9
SUL and LTE-NR co-existence band combinations [NR_newRAT]
R4-1714376
Meeting mintues on SUL






Source: Huawei 

Decision: 

The document was Approved.
R4-1714095 TP on introducing operating bands for NR-LTE DC including SUL band combinations in 38.101-1 






Source: Qualcomm (Rapporteur) 

Decision: 

The document was Revised in R4-1714529

R4-1714529 TP on introducing operating bands for NR-LTE DC including SUL band combinations in 38.101-1 






Source: Huawei 

Decision: 

The document was Approved. 

R4-1714096 TP on introducing operating bands for NR-LTE DC including SUL band combinations in 38.101-3 






Source: Qualcomm (Rapporteur) 

Decision: 

The document was Revised in R4-1714530

R4-1714530 TP on introducing operating bands for NR-LTE DC including SUL band combinations in 38.101-3 






Source: Qualcomm (Rapporteur) 

Decision: 

The document was Approved.
R4-1712478
SUL and UL sharing deployments and UE specification impacts






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: On UE switching time requirements, case 1 is 1Tx in DC case and case 2 is for uplink sharing from Network perpective. What is the meaning of “configuration”? On requirements for 38.133, is the intension to only define RRM but no RF requirements. We had extensive discussion on UE switching time which is for the same carriers. 


Nokia: It is difficult to understand where to capture zero switching time requirements in the spec. RAN1 and RAN2 discussion is still ongoing. Also, the exact RRM requirements are also pending on the RAN1/2 decisions.

CMCC: On UE specification drafting, RAN1 and RAN2 define the SUL concept. We need to capture SUL band combination as sepearte clause considering TRs. 

Vodafone: what is the impact to spec if we introduce SUL+NR bands instead of new bands? 

QC: We need to understand the essential to separate the SUL in the spec. 


Huawei: On orgainizing the spec, we have paper on this. 

Intel: We do not see big difference between single clause and separate clause, but we prefer to have separate table for SUL. 

Nokia: On how to capture SUL in spec, we may be able to confirm proposal 1 at this moment. There were disagreement on sperated SUL. We need to be clear that SUL is different from uplink sharing. 

Vodafone: We are afraid to define a new band to enable SUL operation. 

Decision: 

The document was Noted.



R4-1712917
Consideration on SUL band on TDD frequency






  CR-  rev  Cat:  () v





Source: CMCC

Discussion: 

ChinaTelecom: 

Decision: 

The document was Approved.



R4-1712940
Channel raster for UL subcarrier alignment






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: We have different options. 

ZTE: we prefer option 2. 

Huawei: Both option 1 and option 2 have the same NFARCN number. 

Agreement: 

Proposal 1: For NR paired bands refarmed from LTE and for SUL bands in the frequency range of LTE refarmed bands, RAN4 should reflect the RAN1 agreement in the LS R1-1711839 on subcarrier alignment and channel raster.
Decision: 

The document was Noted.



R4-1712941
On switching time between UL and SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

ZTE: The requirements shall be specific value. 


Huawei: We can have further discussion on this baseline proposed in this paper. 

Intel: We are in general fine for existing SUL and uplink combinations. For future proof, the switch time shall be band combination specific which may need network singaling. 


Huawei: We are fine for rewording. 

Intel: The agreement made in the previous meeting is for uplink sharing.  

Decision: 

The document was Revised in R4-1714093
R4-1714093
On switching time between UL and SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Noted.

R4-1714425
On switching time between UL and SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1712479
TP to TS 38.101-1 : Operating bands including also DC and SUL






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.



R4-1712480
TP to TS 38.101-3 : Operating bands for NR-LTE DC including SUL band combinations






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1712942
TP for TR 37.xxx: Band combinations for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is a TP for TR37.xxx.

Discussion: 

Nokia: whether these band combination included in WID. We do not have table 1-3 in current version of TR. 

Huawei: These band combination has been captured in the WID. 

MTK: The notation between LTE and NR bands is not clear. 

Decision: 

The document was Revised in R4-1714094
R4-1714094
TP for TR 37.xxx: Band combinations for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is a TP for TR37.xxx.

Discussion: 

Decision: 

The document was Revised in R4-1714426
R4-1714426
TP for TR 37.xxx: Band combinations for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is a TP for TR37.xxx.

Discussion: 

Decision: 

The document was Approved.



R4-1712945
UE specification structure for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: We do not think there is disagreement that there are additional requirements. It is different from uplink MIMO which does not have band numbers. This paper does not discuss why including in the same section does not work. 


Huawei: what is the future proof consideration? 


Nokia: We agree to sperate SUL from CA but not agree to have SUL specific table which force us to introduce separate table for other band combination which is not CA. 

Ericsson: Suffix is motived that additional requirements on top of general requirements are needed. Even SUL is not CA, but still the REFSENS will be handled in the same methodologies. 

CMCC: CA and SUL has different definition. 

Nokia: We may need generic way to structure the spec considering the future proof. 

Huawei: we share the same view as CMCC. 

Decision: 

The document was Noted.



R4-1712946
TP for TS 38.101-1: UE RF requirements for standalone SUL





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: We shall agree on the generic agreements. 

ZTE: In section, only option 1 is captured. For NAFRCN, we need more disucssions. We need to further discuss the term of carrier leakage 


Huawei: We can follow the channel raster agreements. If RF shift is used, where is the carrier leakage. 


ZTE: We have not used the carrier leakage in the past. 

Decision: 

The document was Revised in R4-1714097


R4-1714097
TP for TS 38.101-1: UE RF requirements for standalone SUL





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.


R4-1712947
TP to TS 38.101-3: UE RF requirements for non-standalone SUL





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Discussion: 

ZTE: How to classify NSA-SUL and SA-SUL. 


Huawei: Both have been captured in the TR. 

Decision: 

The document was Revised in R4-1714098
R4-1714098
TP to TS 38.101-3: UE RF requirements for non-standalone SUL





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1712943
TP for TR 37.xxx: Specific RF requirements for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is a TP for TR37.xxx.

Discussion: 

Decision: 

The document was Approved.



R4-1712944
TP for TR 38.817-01: UE RF requriements for SUL





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Ericsson: On output power dynamic, even PUSCH cannot be transmitted but still SRS and PUCCH could be transmitted simultaneously. We need to define the requirements for this case. DC with SUL shall be sync but DC can be async.

Huawei: We will have general requirements for DC including both sync and async. We can use sync for SUL band combination. SRS and PUCCH tranmssion is still discussing in RAN1, we can add note for that. 

QC: Can we have uplink CA in SUL band combination? 


Huawei: PUSCH in SUL and NR UL is not allowed to be transmitted simultaneouslly

Nokia: what the requirements for LTE-NR co-existence? 


Huawei: It means uplink sharing. 


Nokia: wording does not reflect such understanding. 

Decision: 

The document was Revised in R4-1714099
R4-1714099
TP for TR 38.817-01: UE RF requriements for SUL





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.
R4-1712948
BS RF requirements for SUL






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: We need to differential the SUL operation with uplink sharing and SUL operation without uplink sharing. 

Decision: 

The document was Noted.
R4-1713635
On BS RF requirements for SUL






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: In general, we agree with the analysis for SUL without uplink sharing. For SUL with uplink sharing, we also think no additional requirement. We are open to discuss proposal 2. For proposal 3, 30KHz SCS can be depriotized. 

Ericsson: We need to understand why FRC is different for SUL operation from RF requirements perspective. 


Nokia: If we consider the uplink sharing, only part of NR bandwidth will be used for NR. 

ZTE: On proposal 1, we agreed. For proposal 2, we also agreed. For proposal 3, we can strict SCS in NR as 15kHz. 

Nokia: More discussion on proposal 2 is needed even it is performance part.

Nokia: In RAN1, 30KHz SCS interference was analysied. 

Huawei: Is there any operators interesting in 30KHz SCS in NR?

Agreement: 

Proposal 1: For SUL operation without UL sharing, no additional NR BS requirements need to be introduced. 

WF discussion: 

	
	
	Additonal BS requirements
	Additional UE requirements

	SUL
	Without uplink sharing
	No
	FFS

	
	With uplink sharing from network perspective
	FFS for BS requirements including LTE and NR simultaneous transmission on Tx On and FRC
	FFS

	
	With uplink sharing from UE perspective
	Not included in workplan before Dec
	Not included in workplan before Dec


Decision: 

The document was Noted.

R4-1714100
WF on BS requirements for SUL operation with uplink sharing from netowork perspective 






Source: Huawei

Decision: 

The document was Withdrawn.

R4-1714101
WF on UE requirements for SUL operation without uplink sharing and with uplink sharing from network perspective 





Source: Huawei

Decision: 

The document was Revised in R4-1714531

R4-1714531
WF on UE requirements for SUL operation without uplink sharing and with uplink sharing from network perspective 





Source: Huawei

QC: we have concerns on the Tx power page

Decision: 

The document was Revised in R4-1714538

R4-1714538
WF on UE requirements for SUL operation without uplink sharing and with uplink sharing from network perspective





Source: Huawei

Decision: 

The document was Approved.
R4-1713494
SUL band combination






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, CATR, SRTC

Discussion: 

Nokia: any operators is interesting in this? 


Huawei: the band combination is for China region but no operators have such spectrum yet. 

AT&T/Verizon: We do not have interesting. 

Decision: 

The document was Noted.



R4-1713495
TP for SUL TR 37.xxx SUL band combinations






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, CATR, SRTC

Discussion: 

Decision: 

The document was Noted.



R4-1713512
updated SUL TR 37.xxx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

ZTE: Table 2 and 3 miss the last two rows. 

Decision: 

The document was Revised in R4-1714102



R4-1714102
updated SUL TR 37.xxx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.
R4-1713544
TP for SUL TR 37.xxx: SUL band combinations






  CR-  rev  Cat:  () v





Source: ORANGE

Discussion: 

Decision: 

The document was Approved.



R4-1713625
TP for SUL TR 37.xxx: SUL band combinations






  CR-  rev  Cat:  () v





Source: Vodafone Romania S.A.

Discussion: 

Decision: 

The document was Approved.


9.3
System Parameters [NR_newRAT]

9.3.1
Channel bandwidth and subcarrier spacing [NR_newRAT]

Mandatory CBW
R4-1714105
WF on UE mandatory channel bandwidth for NR bands






Source: NTT DOCOMO, INC.

Decision: 

The document was Noted.
R4-1713179
Discussion on UE mandatory channel bandwidth for new NR bands






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

QC: what is the eMBB UE? 


NTT DoCoMo: Not low cost UE which supports eMBB service. We can introduce low cost UE in future release. UE in REl-15 will be eMBB UE. URLLC UEin Rel-15 can be discussed separately. 

Intel: On table 2, we would like to see the agreement of removing [] for 200MHz. 


NTT DoCoMo: In June meeting, we agreed. 

Ericsson: We need to separate the maximum mandantory supporting BW for reframing bands and new bands. 


NTT DoCoMo: New bands have very larger BW comparing with legacy bands. 

Samsung: We share the similar view as NTT DoCoMo that we need to agree the mandanory BW as soon as possible. It is related to other WG progress. For low cost UE, in LTE, UE shall support all BWs and meanwhile we can introduce additional UE capability. We need to consider carefully about the impact to other WG, market segement, complexity of network when we decide the mandantory supporting BW. 


NTT DoCoMo: We agreed.

MTK: mandantary for <= threshold? 


NTT DoCoMo: yes

KT: For FR2, we support 400MHz as mandantory. 

QC: RAN1 and RAN2 is discussing to introduce peak data rate and MIMO layers which has to be supported by UE. 

Intel: We need to consider the mandantory for 4Rx, maximum BW and SCS as a package. We may further discuss as a whole package when we response LS to other WG for capability signalling.

Samsung: Even RAN1 and RAN2 are working on the UE category, it is still benefit to mandantory UE supporting BW. We can further discuss the value of maximum mandantory BW. We also need to consider the test time. 

Verizon: We want to keep 400MHz which is very important. 

MTK: the threshold discussion shall be separated for uplink and downlink.

Decision: 

The document was Noted.
R4-1712165
UE Channel Bandwidth support in NR






  CR-  rev  Cat:  () v





Source: Dish Network

Abstract: 

This contribution provides an overview of the CH BWs for NR and a proposal for the next steps agreeing which of those should be supported by all NR UEs. 

Discussion: 

Sprint: we would like to introduce 80MHz and 100MHz for band n41 as optional BW. 

Decision: 

The document was Noted.
R4-1713397
Discussion on UE mandatory CHBW






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Samsung: when operators proposed new bands, operators need to consider the supported channel BW and default SS SCS. 

Decision: 

The document was Noted.
R4-1712155
New UE mandatory channel bandwidth for NR band3





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: China Unicom

Abstract: 

In this paper, we propose to add a new channel bandwidth 30MHz for NR band 3.

Discussion: 

China Unicom: 30MHz shall be considered as generic mandantory supported CBW. 

Agreement: 

Introduce 30MHz CBW for Band 3. 

Decision: 

The document was Noted.


R4-1713543
NR channel bandwidth and UE mandatory channel bandwidth for NR Band 3





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: China Unicom

Abstract: 

In this paper, we propose to add a new channel bandwidth as general requirement and requirement of UE mandatory channel bandwidth for NR Band 3.

Discussion: 

Decision: 

The document was Noted.
R4-1714103
Response LS on minimum channel BW
Discussion: 

Decision: 

The document was Revised in R4-1714392
R4-1714392
Response LS on minimum channel BW
Discussion: 

Decision: 

The document was Approved.

SCS support

R4-1712938
On UE SCS support






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Deutsch Telekom: We support this. 

Vodafone:We support this. 

QC: There is WF agreed proposed by Huawei to list 60khz as optional.

Nokia: we agree to depriotize the 60Khz in Rel-15. 

Decision: 

The document was Noted.



R4-1713178
Discussion on mixed numerology for CA






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Abstract: 

This paper gives discussion on the mixed numerology for CA on UE side.

Discussion: 

QC:Supporting the mixed SCS in intra-band CA is depriotized in RAN1. 

QC:What is the use case for inter-band CA? 


Huawei: it is for single carrier. 

Orange: We have concerns on proposal 2. 

Intel: We see some issues from implementation complexity perspective. We shall not mandatory to support for intra-band CA. 

Verizon: Whether the SCS is same for both UL and DL? Why we need to limit two SCS. 
Decision: 

The document was Revised in R4-1714106
R4-1714106
Discussion on mixed numerology for CA






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Abstract: 

This paper gives discussion on the mixed numerology for CA on UE side.

Discussion: 

Decision: 

The document was Noted.
TPs

R4-1712339
TP on CBW and SCS in FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

NTT DoCoMo: we agreed to remove [] in the past R4-1706982
Ericsson: We agree the UE channel BW and BS channel BW which shall be clear in the TS. 

QC:We are preparing the TP for such section. We do not need the text which is same as in the table.

Decision: 

The document was Noted.
R4-1712978
TP for TR 38.817-01 NR channel bandwidth





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714107
R4-1714107
TP for TR 38.817-01 NR channel bandwidth





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714479
R4-1714479
TP for TR 38.817-01 NR channel bandwidth





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1713109
TP for TS 38.101-1: Channel Bandwidth Definition





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Samsung: For table for SU, it is only for single carrier case or also for wideband operation case. 


QC: single carrier. We need to be clear about the definition ofwideband operation. We may need separate clause for BWP operation.


Intel: UE will be configured as small BW. The procedure need to be clairified.

Intel: we need to consider how to introduce the channel BWs for bands. 


QC: the table has to be updated whenever we introduce new channel BW. 

Ericsson: we agree with QC. We have separate proposals on SU. We need to be clear for UE and BS BW


QC: UE spec cannot mention the BS BW. 

Skyworks: For minmum guardband, shall we have the minimum guardband for mixed SCS. 


QC: The intension is to capture the carrier shifting in the minimum guardband section. 

Intel: the proposal is related to SU discussion. We share the same view as Skyworks. 


QC:we agreed. We will update the table according to discussion on SU. 

Huawei:  for mixed SCS, is it for FDM scheme? 


QC: Yes, it is for FDM. 


Intel: Mixed SCS in same carrier is not possible from UE perspective.

Decision: 

The document was Revised in R4-1714108
R4-1714108
TP for TS 38.101-1: Channel Bandwidth Definition





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Revised in R4-1714536

R4-1714536
TP for TS 38.101-1: Channel Bandwidth Definition





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Approved.



R4-1713127
TP for TS 38.101-2: Channel Bandwidth Definition





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Revised in R4-1714109
R4-1714109
TP for TS 38.101-2: Channel Bandwidth Definition





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Samsung: there is some error in minimum guardband calculation. 

Decision: 

The document was Revised in R4-1714537

R4-1714537
TP for TS 38.101-2: Channel Bandwidth Definition





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Approved.


R4-1713180
Draft LS on UE mandatory channel bandwidth






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was withdrawn.



9.3.1.1
Minimum channel bandwidth and SS SCS [NR_newRAT]

R4-1712188
Minimum Channel Bandwdith and SS Block SCS






  CR-  rev  Cat:  () v





Source: AT&T

Discussion: 

Verizon: we have concerns on proposal 2. 

AT&T: We are fine to use 240KHz as default as long as 120kHz is agreed asdefault value 

Intel: We prefer to just chosse one default value for FR2. 

Softbank: we are not clear for B41 internally.

Intel: we prefer to define one SS SCS for band 41. 

Verizon/AT&T: We recognize that allowing two default values will extend the cell search time and power consumption.

Samsung: We can consider the enhancement for the search performance 

Agreement: 

For band n5 and band n66, 15kHz and 30kHz SS Block SCS are supported as default values for initial access
For n257 and n260, 120kHz and 240kHz are supported as default values for intial access

Decision: 

The document was Noted.



R4-1713181
On mandatory SCS for synchronization signal block






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Approved.



R4-1713792
Clarification on candidate SS/PBCH blocks for cell search






  CR-  rev  Cat:  (Rel-15) v





Source: HuaWei Technologies Co., Ltd

Abstract: 

This contribution discusses the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCSs.

Discussion: 

Nokia: RAN1 is discussing these two options. 

Decision: 

The document was Revised in R4-1714473
R4-1714473
Clarification on candidate SS/PBCH blocks for cell search






  CR-  rev  Cat:  (Rel-15) v





Source: HuaWei Technologies Co., Ltd

Abstract: 

This contribution discusses the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCSs.

Discussion: 

Nokia: RAN1 is discussing these two options. 

Decision: 

The document was Approved.



9.3.1.2
Wideband operation [NR_newRAT]

R4-1712183
Wideband and CA Operation for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Ericsson:On BWP, RF requirements will be defined for CC rather than BWP. BWP is not related to RAN4 requirements. 


QC: as long as we agreed BWP is same as CBW, we do not need BWP in RAN4 requirements. 

LG: For proposal 1,we need to defined the requirements as in intra-band continuous CA case.We are fine with proposal 2 and 3. We can further disucss the guarantlity for BWP. 


QC: we share the same understanding as LG. 

Intel: For option 2 in proposal 2, it will be complex. Option 1 in proposal 2 does not preclude to introduce SU as in option 2 in future release. For proposal 3, not sure we understand the benefit of introducing the guarnality.


QC: if UE implement separate RF chain, UE can support option2. 

Huawei: On proposal 2, we prefer only use option 1. For  proposal 4, whether RAN1 spec will also reflect such agreements. 


QC: RF will be optimized for channel bandwidth. 

Samsung: On proposal 2, option 2 is used as example in WF in previous meeting. We had questions for option 2. If we consider option 2 together with proposal 4, it will be more confused. 


QC: UE can fill the gap between two CCs. 

ZTE: we have concerns on proposal 4.  


QC:not sure the benefit of using BWP guarnality less then 5MHZ. 

Agreements during the meeting: 

[Non-contiguous BWPs should be supported in Rel. 15 if they are parts of an intra-band contiguous CA combination.]

Support option 1 as mandatory(default)

· Option1: Spectral utilization based on individual CCs (UE CC1 and UE CC2)

· E.g. for 50MHz sub6, SU is 65RBs, for 100MHz SU is 135, UE configured with 2x50MHz in 100MHz channel is using 130RBs

· FFS for UE capability to support SU according to wide channel bandwidth 

FFS on whether to introduce RAN4 requirement for wideband operation 
Decision: 

The document was Noted.



R4-1712875
On BWP reconfiguration






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Huawei: it is scheduler issue. 

ZTE: We have different view on the issue. Gap pattern is not needed for uplink by allowing certain delay of activation command. 

LG: Not clear which new requirements is introduced. 

Decision: 

The document was Noted.



R4-1713261
Further clarification on wideband operation






  CR-  rev  Cat:  () v





Source: ZTE Corp

Abstract: 

In this contribution, we discuss the interpretation of the latest RAN1 agreement on the wideband operation, and further clarify the slight difference of the concept between the wideband operation and normal operation. With this clarification, all of the agreements on wideband operation in both RAN1 and RAN4 can keep consistent and no more confusion will be expected. In addition, we also discuss the remaining issue on spectrum utilization from UE prospective in the wideband operation, and propose to use option 1.

Discussion: 

Ericsson: It is RAN2 scope. 

Decision: 

The document was Noted.
R4-1713781
Discussion on wideband operation






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1712969
Spectral Utilization for intra-band contiguous CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide analysis and proposals on the SU for intra-band contiguous CA. This contribution is for approval.

Discussion: 

Decision: 

The document was Noted.



R4-1713216
Spectral Utilization and UE capability for wideband operation of NR UE






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

we provide our proposal to define SU and additional UE capability for wideband operation

Discussion: 

Ericsson: For 4th bullet, there is difference between channel bandwidth and BWP. 

Decision: 

The document was Noted.
R4-1714474
WF on clarification issue for wideband operation 







Source: LG Electronics France, Intel

Decision: 

The document was Approved.
R4-1713689
NR spectrum utilization for wideband operation and CA scenarios






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

QC: proposal 2 is straight forward. 

Ericsson: Guardband shall be based on the channel bandwidth.  

Huawei: We also think guardband shall be linked with the configured UE channel BW for certain SCS. 

ZTE: On proposal 2, there is a need to define the procedure. 

Intel: we can further discuss the proposal. 

Decision: 

The document was Noted.


R4-1712970
Channel spacing for intra-band contiguous CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

QC: do we need the nominal channel spacing in the spec? 


Huawei: it is necessary to define the nominal channel spacing which can be used to identify the location of UE channels for deriving requirements. 

ZTE: For second equation, if the SCS is 60KHz, the domainator is wrong calculations. 


Huawei: This is a typo. 

LG: the proposal does not consider the zero guard band case. 

QC: do we need the nominal channel spacing in the spec? 


Huawei: it is necessary to define the nominal channel spacing which can be used to identify the location of UE channels for deriving requirements. 

ZTE: For second equation, if the SCS is 60KHz, the domainator is wrong calculations. 


Huawei: This is a typo. 

LG: the proposal does not consider the zero guard band case. 

Decision: 

The document was Noted.

R4-1714111
Channel spacing for intra-band contiguous CA






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713593
Support of mixed numerologies when switching BWP






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Discussion: 

Ericsson: we need to consider the impact to RF requirements, e.g., SU for BWP switch. 

Intel: We can further discuss the procedure for the BWP switch. 

QC: Numerologies is the part of BWP configurations. 

LG: it can be regarded as UE capability. 

Decision: 

The document was Noted.




R4-1712876
LS on wideband operation






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted
R4-1714112
LS on wideband operation






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Withdrawn.
9.3.2
Channel Raster [NR_newRAT]

R4-1712714
TP to TR 38.817-01: NR channel and sync raster





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Noted.

R4-1714113
TP to TR 38.817-01: NR channel and sync raster





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.
R4-1713780
Text proposal to TR 38.817-01 on Channel Arrangement





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1713131
TP for TS 38.101-1: Channel Arrangement





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Nokia: Some RAN1 parameters are used in section 5.4.2.1. We prefer to combine channel raster for sub 6GHz. Not sure if we need to have separate section for SUL. 

Samsung: Same concerns as Nokia in section 5.4.2.1. It is better to align with the agreement of SU in RAN4. 

QC: we need the formula. We can use the notation whatever agreed in RAN4 based on RAN4 agreements. Carrier shifing shall be included. 

Decision: 

The document was Revised in R4-1714114
R4-1714114
TP for TS 38.101-1: Channel Arrangement





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Approved.



R4-1713133
TP for TS 38.101-2: Channel Arrangement





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Ericsson: 

Decision: 

The document was Revised in R4-1714115



R4-1714115
TP for TS 38.101-2: Channel Arrangement





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Discussion: 

Ericsson: 

Decision: 

The document was Approved.
9.3.2.1
Channel raster and subcarrier position [NR_newRAT]

RB placement for mixed numerologies

R4-1713262
Further consideration on PRB placement






  CR-  rev  Cat:  () v





Source: ZTE Corp.

Abstract: 

In this contribution, we identify some issues on the raster-to-subcarrier mapping and propose RAN4 to revisit the related agreement.

Observation 1: In the case of two valid numerologies, the current RAN4 agreement on raster-to-subcarrier mapping is not valid for the higher SCS if both numbers of PRBs are odd.

Observation 2: In the case of three valid numerologies, the current RAN4 agreement on raster-to-subcarrier mapping is not valid in the cases summarized in Table 3.

Table 3 Invalidity on raster-to-subcarrier for three numerologies

	Case
	Notes

	(Even, Odd, Even)
	SC#3 @ 60kHz SCS for even RB#

	(Even, Odd, Odd)
	SC#3 @60kHz SCS for odd RB#

	(Odd, Even, Even)
	SC#3 @30kHz SCS for even RB#

No valid SC @60kHz SCS for even RB#

	(Odd, Odd, Odd)
	SC#3 @30kHz SCS for odd RB#

No valid SC @60kHz SCS for odd RB#


Proposal 1:  RAN4 revisit the agreement on raster-to-subcarrier mapping.
Discussion: 

QC: Channel raster is used to place the RB. In case of mixed numerologies, we can further discuss in RB placement. We do not think it is an issue. 

Nokia: Previous agreement is for different numberologies. The observation is correct but we do not need to change the agreements. 

Huawei: In our understanding, the channel raster is used to place RB mapping. We only define the channel raster based on referenece SCS. For other SCS, we can use offset to indicate where is the channel. 

Ericsson: We share the same view as Huawei and Qualcomm. We can further disucss reference SCS and define the raster based on reference SCS. Our understanding reference SCS is smallest SCS. 

Intel: Whetehr the raster pointed to the first PRB of SC #0 solves the problems. 


ZTE: No. 

ZTE: we need to reach common understanding on the purpose of raster. In LTE, raster is used to indicate the center of carrier. For the same carrier, shall the different SCS have the same carrier center which is indicated by raster

Chair: Whether the common understand is that raster is defined to place the RB. 

Decision: 

The document was Noted.



R4-1713263
Channel raster to subcarrier mapping






  CR-  rev  Cat:  () v





Source: ZTE Corp

Abstract: 

In this contribution, we propose a new scheme for channel raster to subcarrier mapping in order to resolve the issues which are identified by our companion paper.

Proposal 1:  No need to specify which numerology is the reference numerology for UE to determine the PRB placement

Proposal 2: For these combinations of channel bandwidth and supported SCS with two valid numerologies, RAN4 specifies raster-to-subcarrier mapping according to Table-2.

Table 2 Proposed raster-to-subcarrier mapping for two valid numerologies

	Parity characteristics of RB#
	Notes

	(Even, Even)
	(SC#0, SC#0) of the central RB

	(Even, Odd)
	(SC#0, SC#6) of the central RB

	(Odd, Even)
	(SC#6, SC#3) of the central RB

	(Odd, Odd)
	


Proposal 3: For these combinations of channel bandwidth and supported SCS with three valid numerologies, RAN4 specifies raster-to-subcarrier mapping according to Table 3.
Table 2 Proposed raster-to-subcarrier mapping for two valid numerologies

	Parity characteristics of RB#
	Notes

	(Even, Even, Even)
	(SC#0, SC#0, SC#0) of the central RB

	(Even, Even, Odd)
	(SC#0, SC#0, SC#6) of the central RB

	(Even, Odd, Even)
	(SC#0, SC#6, SC#3) of the central RB

	(Even, Odd, Odd)
	

	(Odd, Even, Even)
	(SC#4, SC#2, SC#1) of the central RB

	(Odd, Even, Odd)
	

	(Odd, Odd, Even)
	

	(Odd, Odd, Odd)
	


Discussion: 

Decision: 

The document was Noted.
Numbering of the raster entries
R4-1712765
NR channel raster 






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

we provide some discussions on NR channel raster points numbering

Discussion: 

Proposal 1.  The channel raster points number for each band (i.e. NARFCN) are proposed:
-  For 100kHz channel raster, FDL = FDL_low + 0.1(NDL – NOffs-DL)
Proposal 2. The numbering of the SCS based raster entries are indexed from 0kHz
Proposal 3.  The channel raster points number for each band(i.e. NARFCN) are proposed:
-  For 15kHz channel raster, FDL = FDL_low + 0.015(NDL – NOffs-DL) + 0.01*MDL ,   MDL = 0, 1
-  For 60kHz channel raster, FDL = FDL_low + 0.06 (NDL – NOffs-DL) + 0.01*MDL  ,  MDL = 0, 2
Decision: 

The document was Noted.


R4-1713260
NR absolute radio frequency channel number






  CR-  rev  Cat:  () v





Source: ZTE Corp.

Abstract: 

In this contribution, we propose a raster entry numbering termed as NARFCN for LTE re-farming bands and NR new bands respectively.

Observation 1: A larger EARFCN number does not mean a higher radio frequency in LTE, and a radio frequency may correspond to multiple EARFCN numbers.

Proposal 1:  Define NARFCN for 100kHz based raster as NARFCN = (FNR_100kHz_raster/ 0.1 M) + Noffset , where Noffset = 262144 

Proposal 2:  Define NARFCN for 15kHz based raster as NARFCN = (FNR_15kHz_raster/ 0.015 M) + Noffset , where Noffset = 322144 

Proposal 3:  Define NARFCN for 60kHz based raster as NARFCN = (FNR_60kHz_raster/ 0.06 M) + Noffset , where Noffset = 722144 

Discussion: 

Decision: 

The document was Noted.
R4-1712331
On NR channel raster






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1712712
NR RF channel raster






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Using existing WF and recent RAN1 decisions as starting point, a proposal is made for NR channel raster and numbering, covering re-farming bands, plus new NR bands in FR1 and FR2.

Discussion: 

PROPOSAL 1: A generic channel raster scheme should be chosen for NR, numbering all frequencies in FR1 and FR2 for the channel rasters cases agreed. Signaling space should be reserved to cover all frequencies up to the maximum frequency potentially identified by the ITU-R.

PROPOSAL 2: NR channel numbers are defined using equation (1) and the parameters in Table 1 for FR1 and FR2.

F = Flow + ΔFCH,raster (NDL – NOffs)
(1)
Table 1: NR channel numbers (GARFCN)

	Frequency range
	Range covered by raster entries
	ΔFCH,raster
	Flow [MHz]
	NOffs
	Range of NDL

	FR1
	0 – 3000 MHz
	100 kHz
	0 MHz
	0
	0 – 29999

	FR1
	0 – 6000 MHz
	15 kHz
	0 MHz
	30000
	30000 – 429999


	FR2
	24.25 – 52.6 GHz
	60 kHz
	24250 MHz
	430000
	430000 – 902499


Decision: 

The document was Noted.
R4-1713779
Discussion on frequency numbering scheme






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal 1: NRARFCN is mapped linearly to the actual radio frequency for each frequency range, FR1 and FR2, respectively.

Proposal 2: NRARFCN is defined to index all the frequency range with the step size of 5kH for FR1 and 60kHz for FR2.

Proposal 3: An additional bit is reserved to indicate the raster shift of 7.5kHz for uplink. 

Discussion: 

Decision: 

The document was Noted.
R4-1712939
Discussion on NR ARFCN






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Proposal 1: DL ARFCN is determined by two options.
Option 1: the carrier frequency of the SCell determined by the channel raster

Option 2: the SSB frequency in the PCell or SCell determined by the synchronization raster
Proposal 2: UL ARFCN is determined by carrier frequency (determined by the channel raster) for paired bands and SUL bands. For unpaired bands, UL ARFCN is equal to DL ARFCN.

Proposal 3: Table 2 is proposed to be adopted for UL ARFCN.
Discussion: 

Decision: 

The document was Noted.
Channel raster for SUL 

R4-1712182
Channel Raster for Suplemental UL and UL sharing






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

Proposal 1. Channel raster for SUL bands should be discussed on a band by band basis.

Observation 1. SUL bands defined in the frequency range of LTE re-farming bands will use 100kHz raster as baseline.
Observation 2. SUL bands in which UL sharing is possible should support both 7.5kHz raster shift and no raster shift for forward compatibility.

Proposal 2. Define the channel raster for SUL bands in which UL sharing is possible as 100kHz*N+Δ with Δ=0 or 7.5kHz and signaled from the network. UEs supporting this band have to support both Δ values.

Observation 3. 7.5kHz shift is not needed in SUL bands without UL sharing. Support of the 7.5kHz shift should be band dependent. 
Discussion: 

ZTE: On proposal 2, it is related to option 1 we agreed on Monday. 

Decision: 

The document was Approved.



R4-1714294
WF on Channel Raster





Source: Nokia

Decision: 

The document was Approved.
R4-1714295
LS on channel raster and SS raster





Source: Huawei

Decision: 

The document was Approved.
9.3.2.2
Sync channel raster [NR_newRAT]


R4-1712189
NR Sync Channel Raster for LTE-NR Coexistence






  CR-  rev  Cat:  () v





Source: AT&T

Discussion: 

Proposal 1: For LTE re-farming bands, the sync raster entries should be placed with a minimum channel BW/2 (MHz) offset from the channel edge to support alignment of the synchronization rasters for each SS Block SCS.

Proposal 2: Techniques and solutions that will reduce the complexity and system acquisition time of initial access at the UE should be investigated based on optimized UE search techniques which do not require exhaustive search of all raster locations. 

Decision: 

The document was Noted


R4-1712181
Synchronization Raster and Frequency Location Signalling in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper we discuss the high level definition of the sync raster and how this could be used in signaling of frequency locations.

Observation 1. The synchronization raster will have fixed frequency locations for the SS block in each band and will be hard coded in the specifications.

Proposal 1. Sync raster entries should be assigned unique numbers similar to EARFCN in LTE.

Proposal 2. Send an LS to RAN2 to inform about the sync raster definition and the fact that this enables the signaling of the position of any subcarrier location within any NR channel. 

Discussion: 

Decision: 

The document was Noted.
R4-1712184
Synchronization Raster Definition for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Noted.
R4-1712267
Discussion on SS raster






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Decision: 

The document was Noted.



R4-1712332
On NR synchronization signal raster






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Proposal 1a: For the re-farming bands with 5MHz minimum channel bandwidth and 15kHz SS SCS, the first subcarrier of the first SSB in the first set of three is at the SC#0 of the PRB#0 in the first channel of the band. The second SSB in the first set of three is at 100kHz higher than the first SSB. The third SSB in the first set of three is at 200kHz higher than the first SSB. The SS raster is 800kHz.

Proposal 1b: For the re-farming bands with 10MHz minimum channel bandwidth and 30kHz SS SCS, the first subcarrier of the first SSB in the first set of three is at the SC#0 of the PRB#0 in the first channel of the band. The second SSB in the first set of three is at 100kHz higher than the first SSB. The third SSB in the first set of three is at 200kHz higher than the first SSB. The SS raster is 1100kHz.

Proposal 2: It is proposed to choose 30kHz as the default SS SCS for n41.

Proposal 3a: For the bands in FR1 with 10MHz minimum channel bandwidth and 30kHz SS SCS, the first subcarrier of the SSB is at the SC#0 of the PRB#3 in the first channel of the band. The SS raster is 1095kHz.

Proposal 3b: For the re-farming bands with 40MHz minimum channel bandwidth and 30kHz SS SCS, the first subcarrier of the SSB is at the SC#0 of the PRB#85 in the first channel of the band. The SS raster is 30615kHz.

Proposal 4: It is proposed to choose one default SS SCS for n257/n258/n260, either 120kHz or 240kHz depending on the minimum channel bandwidth.

Proposal 5a: If SS SCS of 120kHz is chosen for a band in FR2, the first subcarrier of the SSB is at the SC#0 of the PRB#11 in the first channel of the band. The SS raster is 15900kHz.

Proposal 5b: If SS SCS of 240kHz is chosen for a band in FR2, the first subcarrier of the SSB is at the SC#0 of the PRB#11 in the first channel of the band. The SS raster is 31740kHz.

Discussion: 

Decision: 

The document was Noted.



R4-1712713
NR synchronization channel raster






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Using existing WF on channel and recent RAN1 decisions as starting point, a proposal is made for NR sync raster and numbering, covering re-farming bands, plus new NR bands in FR1 and FR2.

PROPOSAL 1: For overlapping bands with the same SCS for the SS block but different minimum channel BW, sync raster spacings should be selected as integer multiples of each other as far as possible. (Applies to all NR bands)

Re-farming bands:

PROPOSAL 2: For re-farming bands, it is proposed to use sync raster spacing as outlined in Table 2.

PROPOSAL 3: For each SCS in re-farming band (15 and 30 kHz SCS for SS block), a generic sync raster is defined across all bands based on the lowest minimum channel BW possible. The specific raster points applicable per band will be tabulated and will be a subset of the generic range.

NR bands above 2.6 GHz and band n41 within FR1:

PROPOSAL 4: For NR bands above 2.6 GHz and band n41 within FR1, it is proposed to use sync raster spacing as outlined in Table 3.

PROPOSAL 5: In NR bands above 2.6 GHz and band n41 (15 and 30 kHz SCS for SS block), a generic sync raster is defined across all bands based on the lowest minimum channel BW possible for each SCS. The specific raster points applicable per band will be tabulated.

FR2 bands:

PROPOSAL 6: For FR2 bands, it is proposed to use sync raster spacing as outlined in Table 4.

PROPOSAL 7: In FR2 bands (120 kHz SCS for SS block), a generic sync raster is defined across all bands based on the lowest minimum channel BW possible. The specific raster points applicable per band will be tabulated.

Discussion: 

Decision: 

The document was Noted.



R4-1712766
NR sync raster






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we provide some further discussions on sync raster for NR.

Proposal 1. The sync raster (FFR) for NR bands are given in the last column in table 1. 
Proposal 2. The sync  raster for bands can be got by the formula:



     FDL_low+∆f1+1/2BWchannel +∆f + N*sync raster 
Discussion: 

Decision: 

The document was Noted.



R4-1712852
Discussion on sync raster for NR






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Abstrac: 

Proposal 1. Sync raster should be positioned at the center of SS block (SC#0 of RB#10)

Proposal 2. For bands using 100 kHz channel raster, take Alt.1 as baseline.

Proposal 3. For n41, introduce both 15 kHz and 30 kHz as default SCS
Discussion: 

Decision: 

The document was Noted.


R4-1713777
Sync raster structure to support both SCS-based and 100kHz channel raster for FR1 bands






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal 1: 3 synchronization frequencies per 915 kHz are proposed for FR1 bands with 15 kHz sync SCS and a minimum channel bandwidth of 5 MHz. Furthermore, it is proposed to place the 3 synchronization frequencies per 915 kHz interval next to one another with offsets of 5 kHz.

Proposal 2: 3 synchronization frequencies per 1470 kHz are proposed for FR1 bands with 30 kHz sync SCS and a minimum channel bandwidth of 10 MHz. Furthermore, it is proposed to place the 3 synchronization frequencies per 1470 kHz interval next to one another with offsets of 10 kHz.

Proposal 3: 3 synchronization frequencies per 735 kHz are proposed for FR1 bands where the default SCS of both 15 and 30 kHz are allowed and where the minimum channel bandwidth is 5 MHz. Furthermore, it is proposed to place the 3 synchronization frequencies per 735 kHz interval next to one another with offsets of 5 kHz.

Discussion: 

Decision: 

The document was Noted.



R4-1713778
Sync raster for FR2 bands






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstact: 

Proposal 1: Sync raster is 17.4 MHz for the range 2 bands regardless of sync SCS, i.e., the centre subcarrier of SSB is an integer multiple of 17.4 MHz and is defined globally.

Discussion: 

Decision: 

The document was Noted.



R4-1713223
Discussion on SS block transmission frequency locations






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei,HiSilicon

Abstract: 

Observation 1: The discrepancy on transmitting and receiving central frequency of SSB will produce a phase shift among symbols when UE demod PBCH, this phase shift should be eliminated on either gNB side or UE side.

Observation 2: This problem is a protocol issue, gNB and UE should know the process method of each other, RAN4 should have a common understanding on this issue.

Observation 3: Solution on gNB side can solve the phase shift problem perfectly without any performance loss since gNB know the offset Mfscs in advance.

Observation 4: UE solution is with limiting accuracy under different precondition, it will lose performance up to 2dB and increase the UE implementation complexity meanwhile.

Proposal 1: RAN4 should have a common understanding that whether this problem is resolved on the gNB side or on the UE side.

Proposal 2: To adopt the gNB solution: the gNB should compensate the phase shift when transmitting the SSB to ensure the SSB receiving performance.

Discussion: 

Decision: 

The document was Noted.



R4-1714296
WF on SS raster





Source: Qualcomm

Decision: 

The document was Revised in R4-1714492
R4-1714492
WF on SS raster






Source: Qualcomm

Decision: 

The document was Revised in R4-1714514
R4-1714514
WF on SS raster






Source: Qualcomm

Decision: 

The document was Approved.
9.3.3
Spectrum utilization [NR_newRAT]

R4-1712157
Guard band calculations for NR spectrum utilization in single numerology case






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE Wistron Telecom AB

Abstract: 

In this contribution, based on our view and understanding on the open issues and our assumption on channel raster design we calculate the guard band of each SCS and channel BW combination according to the above agreed procedure to find out which combinations’ RB values should be reduced by 1 RB.

Proposal 1: For a given SCS and channel BW combination, RB value reduction will be applied when the guard band is more than ½ SCS less than the minimum guard band indicated in the approved R4-1709075 WF on spectrum utilization and R4-1711732 WF on BS channel BW set. 

Proposal 2: For the NR spectrum utilization of single carrier operation and single numerology case for FR1, the tentative agreed RB values in R4-1709075 and R4-1711732 of the following SCS and channel BW combinations (highlighted with yellow colour) should be reduced to the values shown in the table below in order to meet the minimum guard band requirement. 

	CBW 

[MHz]
	5
	10
	15
	20
	25
	30(BS)
	40
	50
	60
	70(BS)
	80
	90(BS)
	100

	SCS
	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	
	30
	10
	24
	37
	51
	64
	78
	106
	133
	162
	189
	217
	[245]
	273

	
	60
	N.A
	11
	18
	23
	30
	38
	51
	64
	79
	[92]
	106
	[120]
	134


    Note 1: Assume the reference SCS is 15 kHz for channel BWs ≤ 50 MHz, and 30 kHz for channel BWs > 50 MHz.

Note 2: Assume the center of all RBs of the reference SCS will be left shifted ∆ ≤ ½ reference SCS away from the center of the channel BW.

Note 3: Assume RAN1 subcarrier 0 alignment agreement across different SCSs in a channel BW. No constraints on aligning PRB #0 across different SCSs.

Discussion: 

Decision: 

The document was Noted.



R4-1712158
On how to specify NR spectrum utilization and PRB arrangement for single numerology case






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE Wistron Telecom AB

Abstract: 

In this contribution, we give our views on open issue 3 for how to specify NR spectrum utilization and PRB arrangement for single numerology case.

Discussion: 

Decision: 

The document was Noted.



R4-1712180
RB Alignment in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

This paper discusses RB alignment and proposes to introduce signaling from the network such that UEs can derive the RB alignment among different numerologies

Observation 1. UE should be able to derive the RB placement/alignment for supported numerologies without knowing the gNB channel bandwidth or boundaries.

Observation 2. The gNB should pick the RB placement for different numerologies to optimize spectral utilization while meeting the minimum guardband requirements derived based on the maximum spectral utilization. 

Proposal 1. Introduce signaling from the gNB to the UE to enable the UE to derive the RB placement within the UE assigned channel. Send LS to RAN1/2 to ask them to introduce the necessary signaling.

Discussion: 

Decision: 

The document was Noted.



R4-1713283
PRB alignment and spectrum utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes how to solve the PRB alignment issue

Proposal 1: The RAN4 requirements and conformance test for BS and UE should be stated as applying for each SCS and bandwidth with:

· Only the SCS in question active

· The centre of the channel bandwidth exactly aligned to Subcarrier 0/6 such that symmetry is maximized

· The PRB utilization as agreed in [3]

Proposal 2: A subsection of the BS specification specifying minimum guard sizes for each BS channel bandwidth / SCS and stating that for a configured PRB grid, all PRBs that do not violate the minimum guard are utilized.

· The minimum requirement and conformance test shall assume that the BS channel bandwidth centre is at SC 0 or 6 such that the PRB symmetry is maximized and PRB utilization is maximal

Proposal 3: For the UE specifications, capture that:

· Taking into account the alignment of the PRB grid to the UE channel bandwidth centre, all PRBs that do not violate the minimum guard for the SCS and UE channel bandwidth shall be utilized

· The minimum requirement and conformance test shall assume that the UE channel bandwidth centre is at SC 0 or 6 such that the PRB symmetry is maximized and PRB utilization is maximal

Discussion: 

Decision: 

The document was Noted.
R4-1712955
Spectrum utilization with consideration of RB alignment






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Proposal The actual maximum RB allocation can be equal to or 1 RB less than the values agreed in RAN4 for larger SCS on top of the deployed minimum SCS. 
Discussion: 

Decision: 

The document was Noted.



R4-1713273
NR FR1 RB Alignment Versus Reference SCS and its Impact to MPR






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In this contribution, we calculate the different resource alignments for various reference SCS and channel raster and discuss its impact to MPR results.

Discussion: 

Ericsson: optimization of channel placement can be done from network perspective. 

ZTE: There are errors in table 2. 

Decision: 

The document was Noted.
R4-1713688
NR spectrum utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Proposal #1: Reference SCS for PRB grid is fixed (non-configurable)

Option 1A: minimum SCS in a channel BW for the FR

Option 1B: minimum SCS for the FR
Proposal #2: PRB grid alignment among different SCSs starts from the left/lower channel edge. Align PRB #0 across different SCSs.

Proposal #3: Use even number of PRBs for the 15/30 kHz SCS for FR1 and for 60 kHz SCS for FR2.

Proposal #4: Number of PRBs in the PRB grid for the given SCS is defined separately than the number of PRBs corresponding to the spectrum utilization and can be larger than number of PRBs based on SU. Number of PRBs is selected as a multiple of 4 or 2 to ensure nested PRB structure across numerologies with symmetric PRB allocation.
Proposal #5: Consider [1] SCS threshold for PRB reduction procedure.

Proposal #6: Adopt the PRB grid structure and spectrum utilization parameters based on proposed Option 3

Maximum number of PRBs (FR1)

	SCS
	Channel bandwidth, MHz

	
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	15 KHz
	24
	52
	78
	106
	132
	216
	270
	NA

	30 KHz
	11
	24
	38
	50
	64
	106
	132
	162
	216
	272

	60 KHz
	NA
	11
	18
	23
	30
	51
	65
	79
	107
	134


Maximum number of PRBs (FR2)

	SCS
	Channel bandwidth, MHz

	
	50
	100
	200
	400

	60 KHz
	66
	132
	264
	NA

	120 KHz
	32
	66
	132
	264


Discussion: 

Decision: 

The document was Noted.
R4-1712958
Spectrum utilization for mixed numerology






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Proposal 1 The guard band at the carrier edge for mixed numerology is determined based on the SCS next to the edge of the carrier.

Proposal 2 If the channel BW for mixed numerology is larger than the BW for a single numerology, the guard band associated with a SCS should be determined by its maximum allowable CBW defined in single numerology case.

Discussion: 

Decision: 

The document was Noted.
Agreement: 

· No reduction for SU value in the core specification. 
· Define minimum guardband table (format as below) where the minimum guardband was derived based on the SU value assuming symmetric allocation in core specifications for UE and BS

· Half SCS shift to align the subcarrier to channel center 

· PRBs overlapping minimum guard band are not used 
· Whether the MPR value can be reused for minimum guardband is FFS
· RB grid alignment 

· Option 1: No need to specify RB alignment in RAN4 spec

· Option 2: Need to specify RB aligement in RAN4 spec. 

· For wideband operation, PRBs for BWP shall not violat the UE minimum guardband

· UE minimum guardband definition is FFS. 

· 240KHz SCS minimum guardband for FR2 is added based on the consideration of SS SCS

· FR1: Minimum guard band (kHz)

	CBW (MHz)
	5
	10
	15
	20
	25
	30(BS)
	40
	50

	SCS
	15
	242.5
	312.5
	382.5
	452.5
	522.5
	[592.5]
	552.5
	692.5

	
	30
	505
	665
	645
	805
	785
	[945]
	905
	1045

	
	60
	N.A
	1010
	990
	1330
	1310
	[1290]
	1610
	1570

	

	CBW

(MHz)
	60
	70(BS)
	80
	90(BS)
	100
	
	
	

	SCS
	15
	N.A
	N.A
	N.A
	N.A
	N.A
	
	
	

	
	30
	825
	[965]
	925
	[885]
	845
	
	
	

	
	60
	1530
	[1490]
	1450
	[1410]
	1370
	
	
	


· FR2: Minimum guard band (kHz)

	CBW

(MHz)
	50
	100
	200
	400

	SCS
	60
	1210
	2450
	4930
	N.A

	
	120
	1900
	2420
	4900
	9860

	
	240
	FFS
	FFS
	FFS
	FFS


R4-1712956
TP for TR 38.817-01: spectrum utilization





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1713281
TP to TR 38.817-1: Spectrum utilization





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Captures existing and proposed new SU agreements in TR

Discussion: 

Decision: 

The document was Revised in R4-1714303
R4-1714303
TP to TR 38.817-1: Spectrum utilization





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Captures existing and proposed new SU agreements in TR

Discussion: 

Decision: 

The document was Revised in R4-1714477
R4-1714477
TP to TR 38.817-1: Spectrum utilization





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Captures existing and proposed new SU agreements in TR

Discussion: 

Decision: 

The document was Noted.
R4-1712957
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714304
R4-1714304
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714475
R4-1714475
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714478
R4-1714478
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.




9.3.4
Co-existence study for 55dBm EIRP [NR_newRAT]

R4-1712684
Coordinated Urban Macro Simulation Results with Total Fading Correlation at 30GHz for 55dBm EIRP Transportable Stations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the coordinated (0% grid shift) urban macro simulation results with total fading correlation (i.e. path loss from aggressor UE to victim BS is equal to that from aggressor UE to aggressor BS) at 30GHz for 55dBm EIRP transportable stations, according to the agreed simulation parameters.

Discussion: 

Decision: 

The document was Noted.



R4-1713518
TP to 38.817-01 on “Summary of simulation results on Coexistence Studies for 55dBm CPE”





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution summerizes the initial simulation results for 55dBm mmWave FWA scenario

Discussion: 

Decision: 

The document was Revised in R4-1714305
R4-1714305
TP to 38.817-01 on “Summary of simulation results on Coexistence Studies for 55dBm CPE”





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson, Nokia, Nokia Shanghai Bell
Abstract: 

This contribution summerizes the initial simulation results for 55dBm mmWave FWA scenario

Discussion: 

Decision: 

The document was Approved.



R4-1713519
TP to 38.101-02: Introduction of 55dBm CPE for FR2





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution summerizes the initial simulation results for 55dBm mmWave FWA scenario

Discussion: 

Decision: 

The document was Withdrawn.


9.4
UE RF requirements [NR_newRAT]
R4-1712813
[Draft] LS on UE RF conformance spec for mmWave OTA






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Revised in R4-1714533

R4-1714533
[Draft] LS on UE RF conformance spec for mmWave OTA






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Chairman: e-mail approval deadline will be 8th Dec.

Decision: 

The document was e-mail approval 
Post-meeting note: The document was revised to R4-1714550 and R4-1714550 was approved by email.
R4-1712788
WF on Mandatory 4Rx Requirements for NR






  CR-  rev  Cat:  () v





Source: Vodafone Romania S.A.

Discussion: 

QC: we agree with how to define the requirements for 4Rx but mandantory shall be discussed in RAN. We can also consider to define the UE category which implicitly support 4Rx. 

Deutsch Telekom: Receiver diversity cannot be reflected in the UE category. 


QC: To achieve certain peak rate, either large BW or 4Rx shall be support but large BW is not possible in sub 6GHz bands. 


Huawei: UE category will be optional. We need to guarantee the UE shall implemenat 4Rx in the beginning of NR. 


QC: In LTE, we introduce 2Rx in the beginning but introduce 1RX later. We need to avoid such case. We can not trade off the 4Rx with BW. 


Vodafone: We did not see chanllaning to introduce 1Rx in LTE phase. 


LG : we support QC view that 4Rx mandantory shall be decided in RAN. We need to consider the implementation complexity 

Intel: We are ok with WF. We need to further discuss the 4Rx requirements in Demod. We need RLM requirements for both 4Rx and 2Rx.

Decision: 

The document was Revised in R4-1714089
R4-1714089 WF on Mandatory 4Rx Requirements for NR
Decision: 

The document was Revised in R4-1714532

R4-1714532 WF on Mandatory 4Rx Requirements for NR
Decision: 

The document was Noted.
9.4.1
General [NR_newRAT]

R4-1714453
LS reply on UE RF related parameters, capabilities and features for NR






  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC

Discussion: 

Intel: Encourage other companies to evaluate the current mmWave IBE requirements since that is still in the brackets.

Decision: 

The document was revised in R4-1714454.

R4-1714454
LS reply on UE RF related parameters, capabilities and features for NR






  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC

Discussion: 

Intel: Encourage other companies to evaluate the current mmWave IBE requirements since that is still in the brackets.

Decision: 

The document was approved.

<Evening AH minutes>
R4-1714189
UE RF Evening AH






  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated
Discussion: 

Intel: Encourage other companies to evaluate the current mmWave IBE requirements since that is still in the brackets.
Decision: 

The document was approved.

<Update of the TR 38.817-01 (General aspects UE RF)>
R4-1712893
draft TR 38.817-01 (General aspects UE RF)





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: DOCOMO Communications Lab.

Discussion: 

Decision: 

The document was approved.

<TPs for general part for 38.101-1/2/3>

R4-1713204
TP on general parts for 38.101-1 NR FR1





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP

Discussion: 

R&S: Why this wording of “covering RF characteristics and minimum performance requirements” is used?
Ericsson: this is used for BS as well.
Decision: 

The document was approved.



R4-1713205
TP on general parts for 38.101-2 NR FR2





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP

Discussion: 

Decision: 

The document was approved.



R4-1713206
TP on general parts for 38.101-3 NR interwork





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP

Discussion: 

Decision: 

The document was approved.


<TP for specific to TS 38.101-2 for general >

R4-1712884
TP to TS38.101-2 on environmental conditions






  CR-  rev  Cat:  () v





Source: Intel Corporation

Proposal 1: An extreme range of temperature conditions (from -10 to +55 deg C) should be added to TS38.101-2
Proposal 2: The normal and extreme voltage conditions are reused from TS36.101 in TS38.101-2.
Proposal 3: An environmental condition on vibration is not introduced for FR2 UEs.

Discussion: 

Anritsu: there is already voltage condition for FR2. Then, our concern is we haven’t agreed to connect to power cable to DUT. In that case, if we do not connect to power cable to DUT, we have to study further to control the voltage. Editor notes say that we furher study how to control the power for FR2.

Side condition of the approvement: Anritus’ alternative is reflected by editor.
Decision: 

The document was approved


R4-1712543
TP to TS 38.101-2 for definition of UE RF terminologies





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Anritsu Corporation

Abstract: 

The metrics for UE RF measurements, such as “beam peak”, “EIRP” and “EIS”, are not clearly defined in TR38.803 with respect to measurement directions. 

Since those metrics are to be defined in TS 38.101-2 to describe UE RF requirements, this paper proposes how to clearly define those metrics as a text proposal to TS 38.101-2.

Discussion: 

Intel: we have slightly different terminology. We are ok with the inteiton. For measured to measure direction, we should not have this kind of formulation.

Decision: 

The document was revised in R4-1714018.


R4-1714018
TP to TS 38.101-2 for definition of UE RF terminologies





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Anritsu Corporation

Abstract: 

The metrics for UE RF measurements, such as “beam peak”, “EIRP” and “EIS”, are not clearly defined in TR38.803 with respect to measurement directions. 

Since those metrics are to be defined in TS 38.101-2 to describe UE RF requirements, this paper proposes how to clearly define those metrics as a text proposal to TS 38.101-2.

Discussion: 
Decision: 

The document was approved.


<Other general issues for UE RF>

R4-1712544
Beam configuration for TRP measurement






  CR-  rev  Cat:  () v





Source: Anritsu Corporation

Abstract: 

On a beam configuration for TRP measurement, discussion was held until November 11th and we received views on this topic from 2 companies. Based on the provided views, we discuss whether a beam configuration for some test cases can be figured out.

Discussion: 

Decision: 

The document was approved.



R4-1712390
TP to 38.101-1: N71 specific changes to section 5






  CR-  rev  Cat:  (Rel-15) v





Source: T-Mobile USA

Session chair note: moved from 9.4.1.1
Abstract: 

This contribution contains the N71 specific changes for 38.101-1 section 5.  The N71 changes in this section mirror the band 71 requirements found in TS36.101.  

Discussion: 

R&S: TP is for n71?
Qualcomm: all editorial things can be taken by the editor. Is TP for general agreement for common part? The table for SU includes TDD as well. What is the inteiton?
Decision: 

The document was revised in R4-1714001.

R4-1714001
TP to 38.101-1: N71 specific changes to section 5






  CR-  rev  Cat:  (Rel-15) v





Source: T-Mobile USA

Abstract: 

This contribution contains the N71 specific changes for 38.101-1 section 5.  The N71 changes in this section mirror the band 71 requirements found in TS36.101.  

Discussion: 

Decision: 

The document was endorsed

<TPs for 38.124>
Session chair note: The followigs will be treated on Wed so that people interested in them need to contact Christian from Ericsson and share your views with him by the end of Tue to give time to revise the original TPs if any.
R4-1712520
TP to 38.124: Scope





38.124
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for the scope of the UE EMC specifications (FR1 and FR2)

Discussion: 

Decision: 

The document was approved.



R4-1712521
TP to 38.124: Test conditions





38.124
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for the EMC test condition clause

Discussion: 

Decision: 

The document was approved.



R4-1712522
TP to 38.124: Applicability





38.124
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for the EMC applicability part (emissions and immunity)

Discussion: 

Decision: 

The document was approved.



R4-1712523
TP to 38.124: EMC emissions tests





38.124
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for the EMC emissions-test clause

Discussion: 

Decision: 

The document was approved.



R4-1712524
TP to 38.124: Immunity tests





38.124
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for the EMC immunity-test clause

Discussion: 

Decision: 

The document was approved.

Post-meeting note: R4-1714548 (TS 38.124 v0.1.0) was approved by email.
9.4.1.1
Editor input for UE RF TS (38.101-1/2/3) [NR_newRAT]


<Draft TS 38.101 -1/2/3>
R4-1713805
Draft TS 38.101-1 v0.3.0





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was e-mail approval.

Post-meeting note: The document was revised to R4-1714569 (Draft TS 38.101-1 v0.4.0) and R4-1714569 was approved by email.

R4-1713806
draft TS 38.101-2 v0.2.0





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was e-mail approval.

Post-meeting note: The document was revised to R4-1714570 (draft TS 38.101-2 v0.3.0) and R4-1714569 was approved by email.

R4-1713807
Draft TS 38.101-3





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was e-mail approval.

Post-meeting note: The document was revised to R4-1714571 (Draft TS 38.101-3 v0.3.0) and R4-1714569 was approved by email.

9.4.2
Single UL transmission for NSA [NR_newRAT]

R4-1713185
Discussion on asynchronous LTE-NR dual connectivity






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Session chair note: Moved from 9.3. We discuss necessity of SSTD only in terms of Single Tx Switched UL 
Discussion: 

Apple: SSTD measurement is already agreed to be specified.

DCM: we think that all UEs need to suppott SSTD feasture is just a general feature. This should be decoupled from Single UL feature. 

Apple: If UE does not support DC, then, they do not have support this.

DCM: All UEs shall support asynchoronous DC. 

OPPO: SSTD is necessary for only for single UL? It seems docomo’s proposal is all UEs supporting asynchronous LTE/NR DC needs to support SSTD.

DCM: The reason is that this paper aim to discuss necessity of SSTD in terms of not only Single UL but alos measurement gap. 

OPPO: If UE supporting asynchronous LTE/NR DC shall support SSTD in terms of measuremeng gap perspective, then, we do not have to discuss this here.

LGE: What is the UE RF requirements related with this feature?

DCM: we need to consider SSTD in terms of single UL as well.

Apple: In general, to enable single UL feature, the UE needs to have SSTD feature. But we think that single UL feature should be decoupled from measurement gap and all the UE should not be requested to support this.
Decision: 

The document was noted


R4-1713783
Further discussion on channel granularity and requirements for single UL






  CR-  rev  Cat:  () v





Source: vivo

Discussion: 

Decision: 

The document was revised in R4-1713965.


R4-1713965
Further discussion on channel granularity and requirements for single UL






  CR-  rev  Cat:  () v





Source: vivo

Observation 1: The current LTE CA requirements define specific test points based on equations or specific frequency for refsense for harmonic or IMD case. 

Observation 2: There is a feasibility problem to do capability reporting based on the IMD locations of actual transmission bandwidth (Alt.3) since scheduling is not settled when the reporting is done. An appropriate granularity larger than transmission bandwidth is still needed to align the behavior between network and UE, although equation had been introduced.

Proposal: By using equations, Alt2 may achieve a fairly simplified requirements description in the spec. 

Discussion: 

OPPO: we have similar view for OB2. 
Intel: we have the same view with vivo. In RAN, dyanamic scheduleing was not agreed.

Nokia: Alt 2 talks about agreegated chanen bandwidth. Now band width part is similar channel bandwidth. We think that Alt 2 should be actual transmission bandwidth.

Apple: we agree with vivo’s view. We do not support Nokia’s comment. BWBP is semi static.we agree with proposal 2.

Vivo: For Nokia, this Alt 2 is the last meeting WF. It is close to the chanel bandwidth concept. That is why we selected this Alt 2. For bandwidth part, our 1st paper mentioned this aspect. But it looks like configurable and dynamic so it seems similar to transmission bandwidth case.
Decision: 

The document was noted.


R4-1713820
Treatment of secondary component carriers for Single UL 






  CR-  rev  Cat:  () v





Source: Vodafone Romania S.A.

Abstract: 

RAN4 to agree that the IMD impact to LTE secondary component carriers will not be a factor in deciding whether an LTE-NR DC configuration is “difficult” with respect to whether Dual Uplink operation should be mandatory

Proposal 1: RAN4 to agree that the IMD impact to LTE secondary component carriers will not be a factor in deciding whether an LTE-NR DC configuration is “difficult” with respect to whether Dual Uplink operation should be mandatory

Discussion: 

OPPO: RAN4 should only convey which band combination is difficult to RAN2. But this handling of secondary CC is not in the same level of discussion.

DCM: we support proposal 1.

Sprint: In general, we agree with Vodafone. But from RAN2 perspective, the information granurality is per band combination.

Nokia: Why RAN2 signalling constrains this proposal? They need information on how single ul feature is used. In RAN2, they do not need to additional signalling discussion due to the proposal 1. 

Sprint: it could be possible for RAN4 to identify difficutl band combination considering impact on secondary CCs.

OPPO: we have a similar perspective with Sprint. When UE report difficult combinations to network, from NW perspective, this is necessary information. 

CHTTL: we generally agree with proposal 1. 

Intel: As UE vendor we have still concern on the proposal. We have more time to study this.

Vodfaone: we have the same understanding with Nokia that RAN2 follows the outcome in RAN4. There is no burden in RAN2 signaling aspects.

Nokia: From NW vendor perspective, we do not have any concerns on this proposal and this is purely RAN4 discussion.

ZTE: if we look at OB1, if we compare the thoughput, this is true. But if we compare the cases secondary CC is impacted and not impacted, there is a difference.

Vodafone: There is a cost for single UL like latency. It would be good keep Secndary CC even with interference. 

Ericsson: We also do not see any problem on proposal 1.

LGE: Operators can accept some sensitivity degradation due to IMD problem. If operators are ok, we are ok.

Decision: 

The document was noted.


R4-1712463
How to specify LTE-NR DC MSD and TDM allowance






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Proposal 1: TDM operation is not allowed incase IM2 or IM3 (L-L and H-H combinations only) interference affects Secondary component carrier Rx.
Proposal 2: Actual transmission bandwidth is used in formula determining which channel combinations within difficult inter-band combinations are not affected by IM2 and IM3 for which concurrent 2 UL is mandatory for these channel combinations

Proposal 3: Dedicated table lists DC combinations with IM2 or IM3 (L-L and H-H combinations only) for which UE may request TDM operation. If UE requests TDM operation then perforamcence is unknown for 2 Tx operation and no MSD is pecified.

Proposal 4: Those LTE-NR DC configurations that UE is not allowed to request TDM operation MSD is specified in similar manner as for LTE i.e. only for certain test point. This applies equally for 2UL/2DL and 2UL/xDL.
Proposal 5: Different i.e. better than baseline UE architectures can be taken into account by specifying MSD requriement also for a DC combination that UE may request TDM operation. If UE does not request TDM operation and suppots that DC configuration then it meets the MSD requirement.

Discussion: 

Apple: For P2, we think Alt2 is way to go. For P3, yesterday RAN2 decided to use per band combination signalling. We are ok with proposal 4 and 5.

ZTE: we have concern on Proposal 2. Even certain band combinations are idenfitied as difficult, still they are not allowe to use single ul in some transmission bandwidth.

DCM: we have a similar view with Nokia and support this paper.

Ericsson: we generally agree with this proposal specifically to use actual transmission bandwidth. Proposal 5 seems to be a good idea.

LGE: For P2, we believe that MSD should be defined based on the operationg band combnation for DC. For P4 and 5 is acceptable.

Huawei: For P2, how does this work? Whenever UE gets information on RB allocations, UEs need to consider the impact on the IMD and request the single UL request? We also wonder how bandwidth part discussion is realted with this discussion.

Qualcomm: In genral, we support proposal 2 but we would like to understand this better. For P5, we would like to understand the motivation better. If we use different architure with small MSD, then, UEs support single UL? 

Vivo: we think that graunulrity to use chanel bandwidth is a way to go.

Nokia: For Apple, we have an example in our paper. RAN2 needs to remove the 1st column but the other column still needed. For ZTE, from technical correct way perspective, acutual transmission bandwidth may not have IMD in some cases, so that we think that in that case, single UL should not be allowed. For Qualcomm, if UE uses better archiecure like 2 Tx architecture, then, the performance is better then they do not request single ul request.

Proposal 4 is agreed.
Decision: 

The document was noted.


R4-1714443
TP to TS 38.101-3: On dual uplink operation for EN-DC in NR FR1 and single uplink






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Apple

Discussion: 

Decision: 

The document was approved.


R4-1713184
Conditions on single Tx switched UL






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

OPPO: For P2, many UE vendors share concern. For P3, DCM suggests to include the ratio of the impacted bandwidth and channel bandwidth? How can we calucurate? Recouse is not contigours so that this has feasibility issue. For P4, we do not think that ratio of time between impacted and non-impcated is an issue.

Apple: For P2, we showed our concerns on feasibility from both UE and NW. For P3, for 50%, we are not sure where does value come from? For P4, we share the same view with OPPO. We do not think that this is a reasonable approach. 

DCM: For P2, we would like to understand why P2 is not feasible. In RAN4, channel bandcombnation is easy, single UL is not allowed. If UE has a capability of SInlble UL, scheduler can avoid scheduling resocule to be impacted by the IMD. For P3, if we consider PUCCH transmission, the impacted regions is too narrow in victim chanel so thtat it is too unfortunate not to use simultaneoul UL in that case. 

Apple: our comment is not related with easy or difficult. Our concern comes from dynamic scheculing. From UE and NW perspective, performance is not guaranteed.

Huawei: we need to understand how the proposal 2 works 1st. From NW perspective, we do not have a clear answer. We do not say that it is not possible but we would like to understand if P2 doew work reasonably.

Ericsson: we are dicussin ul configuraiotion where there are some very wider channel bandwidth in that case, there are some regions where IMD issues do not happen. We agree with P2. 

Decision: 

The document was noted.

R4-1713183
Further optimization of single Tx switched UL






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was not treated.


< TPs by OPPO and Apple>

Session chair note: Focus on R4-1712873 between TPs by OPPO and Apple since the contribution covers the main discussion points common to the other TPs by OPPO.

(Two LTE CCs + one NR CC) 
R4-1712873
TP on TR 37.863-02-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Proposal 1: Using the term “channel bandwidth of the cell” to define the DL and UL channels in the formulas. It is subject to update according to RAN2 progress.
Proposal 2: Suggest explicitly capturing the difficult band combinations due to the IMD products from two ULs falling into the 3rd Rx band.
Discussion: 

Decision: 

The document was revised in R4-1714350.

R4-1714350
TP on TR 37.863-02-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Proposal 1: Using the term “channel bandwidth of the cell” to define the DL and UL channels in the formulas. It is subject to update according to RAN2 progress.
Proposal 2: Suggest explicitly capturing the difficult band combinations due to the IMD products from two ULs falling into the 3rd Rx band.
Discussion: 

Decision: 

The document was approved.


(One LTE CCs + one NR CC) 
R4-1712932
TP on TR 37.863-01-01 for Single Tx Switched UL





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Apple

Discussion: 

Nokia: we have no issue to reflect this result into technical report.  We do not need information on release independent. Including formula is not accepbable. 

China Telcom: we agree with proposal 1. 

Skyworks: a few aspects are not captured. At least a few more things need to be considered. 

Vodfaone: we need to add information on UE architecture.

Apple: the WF said that we need to study the impact of UE architecture. 

T-mobile: TP missies DC_71_n71 and which should be non difficult band combinations.
Decision: 

The document was revised in R4-1714020.



R4-1714020
TP on TR 37.863-01-01 for Single Tx Switched UL





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Apple

Discussion: 

Nokia: The proposal 1 is critical.
Vodfaone: 20+28 is difficult or not?

Apple: YES

Vodafone: any IMD issues for this combination.

Ericsson:TP should clarifiy we are discussing difficult transmission bandwidth combination.

Skyworks: 20+28 case, there is no sure.

Decision: 

The document was revised in R4-1714333


R4-1714333
TP on TR 37.863-01-01 for Single Tx Switched UL





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Apple

Discussion: 

Decision: 

The document was approved

R4-1714356
Way forward on single UL transmission





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Apple

Discussion: 

SK telecom: we support this WF.
Intel: “Case 1 operation is semi-statically configured by the RRC reconfiguration” is done in time domain. This is a case configured by RRC. This is a kind of a restricution how this UL and DL configuration scheduled in time domain. During this time, we should assume transmission bandwidth will not change from so called easy to difficult band combination. Is that common understanding?

Apple: From difficult to non diffuclt can be changed. But HARQ timing configuration does not change.

Intel: It is quite obvious. During time, difficult to non-difficut is possible?

Apple: potentially yes.
For identified `difficult` band combination, during two adjacent RRC reconfiguration, the changing of transmission bandwidth defined in Alt.3 should not introduce IM2 and/or IM3, which will result in UE changing from 2Tx to 1Tx. Otherwise, UE behaviour is not specified.
Decision: 

The document was approved
(Three LTE CCs + one NR CC) 
R4-1712874
TP on TR 37.863-03-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Discussion: 

Decision: 

The document was reised in R4-1714351.


R4-1714351
TP on TR 37.863-03-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Discussion: 

Decision: 

The document was approved



(Four LTE CCs + one NR CC) 
R4-1712892
TP on TR 37.863-04-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Discussion: 

Decision: 

The document was revised in R4-1714352.



R4-1714352
TP on TR 37.863-04-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Discussion: 

Decision: 

The document was revised in R4-1714371.



R4-1714371
TP on TR 37.863-04-01 for Single Tx Switched UL






  CR-  rev  Cat:  () v





Source: OPPO

Discussion: 

Decision: 

The document was approved.



< Difficult band combination identification by Intel>
R4-1712335
On difficult band combination identification for 1Tx/2Tx UL in LTE-NR DC






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.

< DC_71-n71>

R4-1712336
On DC_71-n71 support






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Proposal 1.1: Allow for capability signaling to enable DC_71-n71 Tx operation:

· with TDM switching between LTE and NR signal in the UL via the same Tx path up to antenna, or

· with simultaneous Tx operation with dedicated UL configuration for reference sensitivity testing and MPR/A-MPR relaxation

Proposal 1.2: Enable simultaneous DC_71-n71 Tx operation with a reference architecture of 1PA/1Tx defined. It is necessary to investigate and define allowed RB allocations for REFSENS as in the LTE case, MPR/A-MPR values and enable SCS alignment between LTE and NR for power control alignment. Implications on the link budget shall be understood.
Discussion: 

Skyworks: we have similar contribution. We have smilar findings. But to compare to LTE caes, some RBs restriction are valid to avoid large MSD. 

LGE: we fully agree with Intel’s observations. The worst case is single PA architecture. LGE prefers proposal 1.2. 

Tmobile: we support option 1 and 2. RBs restriction does work. REFSENS for LTE with limited RB transmission is tested. 

Skyworks: for LGE, observations are right. In LTE, UE uses full allocation, the same MSD can be seen.

Nokia: we alreasy agree with having 2Tx is mandatory. For Proposal 1.2, we are not sure the proposal and wording on MPR etc.

Qualcomm: if we assume single PA, there are constrains on subcarrier spacing etc. 

Decision: 

The document was noted.



R4-1714344
WF on DC_71-n71






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 
Decision: 

The document was approved.



R4-1713269
MSD analysis for LTE-NR DC_71A-n71A






  CR-  rev  Cat:  () v





Source: MediaTek Inc.

Abstract: 

This contribution provides “10+15”MHz MSD analysis for the LTE-NR DC contiguous 25MHz case with PA output spectrum measurements
Discussion: 

Skyworks: we agree with most of the observations. But the agreement is up to 20MHz so that we do not need to discuss 25MHz case. We should focus on our agreement. 

Qualcomm: we agree with proposal 1.

LGE: we also support proposal 1.

Skyworks: we cannot object proposal 1. 

Intel: we support the proposal.

MTK: we consider the current lincsed spectrum. In the future, we need to study this.
Decision: 

The document was approved.


9.4.3
Transmitter characteristics [NR_newRAT]

9.4.3.1
Power Class [NR_newRAT]

R4-1712931
TP for UE RF TR 38.817-01: mmWave power class





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sumitomo Elec. Industries, Ltd

Abstract: 

This TP introduces agreements on mmWave Power Class for TR38.817-01. 

Discussion: 

Intel: we should make our and this alingned.
Sumitomo: This is for Power class without spherical coverage aspect.

MTK: For 1st table, you are trying to define differnet bands to have different PC. It is not a good idea.

Sumitomo: We have discussed this with Ericsson. We do not have a strong opinion on this.

Decision: 

The document was revised in R4-1714002.



R4-1714002
TP for UE RF TR 38.817-01: mmWave power class





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sumitomo Elec. Industries, Ltd

Abstract: 

This TP introduces agreements on mmWave Power Class for TR38.817-01. 

Discussion: 

Decision: 

The document was approved.


R4-1712934
TP for UE RF TR 38.817-01: mmWave EIRP spherical coverage requirement





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Sumitomo Elec. Industries, Ltd

Abstract: 

This TP introduces agreements on mmWave UE EIRP spherical coverage requirement for TR38.817-01.

Discussion: 

Intel: we are not ready for agreeing this TP for spherical coverage.
Qualcomm: This is for TR. Why can we approve this TP for TR? This is alingned with the WF schedule.
Decision: 

The document was approved.



9.4.3.1.1
[FR1]Power class definition and PCMAX [NR_newRAT]

R4-1712959
TP for TR 38.817-01: UE Power Class for UL-MIMO





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon, CMCC

Discussion: 

DCM:  UL MIMO for n77, n78 and n79 needs PC3.

Skyworks: is this restriction limited to UE with UL MIMO? 

Huawei: For DCM, I’m not sure if that is an agreement or not. For Skyworks, last meeting, we had an agreement that n77, 78 and 79 needed to support UL MIMO with PC2. 

Skyworks: In the UE which does not support UL MIMO, is it still possible to allow to support PC2 with single antenna?

Huawei: There is no limitation. 

Nokia: This has also power class 2 number and tolerances. We have concern on why tolerance is -4dB?

Huawei: we referred to the current LTE, the tolerance for UL MIMO.

Qualcomm: The last meeting agreement was that n77, n78 and n79 support UL MIMO with PC2. But we did not agree with that these bands do not support UL MIMO with PC3?

Huawei: n77 and n79 are ok to be added in PC3 column but n78 is not ok.

Huawei: For C band, to support UL MIMO enchces coverage.

Qualcomm: n78 supports only UL MIMO with PC2? If this corrct, why so many restrictions?

DCM: For n78, the band should can have PC3.

Softbank: In the last meeting, dcomo mentioned something regulatory aspects.

Skyworks: we need to support PC3 capability in Japan for n78.

DCM: Huawei proposed PC2 for n78 and we made a comment that not exclude PC3.

Huawei: if UE needs to support UL MIMO with PC3, the coverage is limited. For Japan, both n77 and n79 can be used but in China n78 only is allowed to use and Chines operators want to use UL MIMO with PC2.

Nokia: IF Huawei has concern on coverage, why 4dB tolerance is proposed. We do not have to copy the requirement as it is. 

Skyworks: we do not deny that they want to use UL MIMO with PC2 for n78. But in Japan, that may not be allowed. 

Softbank: TP is used as only information source is difficult to understand the motivation of the proposals.

Korean test lab: 4dB tolerance violates Korean regulatory.

Status: adding n77 and n79 to colun of PC3 is ok. Handling of n78 needs offline discussion.
Decision: 

The document was revised in R4-1714021.



R4-1714021
TP for TR 38.817-01: UE Power Class for UL-MIMO





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon, CMCC

Discussion: 

DCM: we have concern on the NOTE since this PC2 terminals violate Japanese regulation. 
Huawei: n78 is used in China. If spectrum situation in Japanese becomes clear, you can come back in later rease.

Softbank: this is not only for Japan. This is almost band 42 whose PC is 23dBm. Then, the n78 capabile terminals may violate regulation in the countriers where Band 42 is available. It is difficult to identify potential issues.
Huawei: as we discusse this with CMCC, network only use PC2 UEs. If that is not acceptable, propoponent should provide alternatives.

Status: Other than NOTE is agreeable.
Decision: 

The document was revised in R4-1714370.
R4-1714370
TP for TR 38.817-01: UE Power Class for UL-MIMO





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon, CMCC

Discussion: 

DCM: we would like to know how to mandate to support PC2 only for a certain region.
Decision: 

The document was approved.

R4-1712337
On PCMAX definition






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.

9.4.3.1.1.1.1
HPUE related topics [NR_newRAT]

R4-1712960
UL MIMO requirements for NR PC2 UE






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

MTK: do we need to capture TDD configuration somewhere?

Huawei: that is not specific to UL MIMO.
Intel: For Pcmax: we do not have a definition on.

Qualcomm: we need to consider TDD consideration.

Agreement: Other than section of 2.1.1.1 and 2.1.1.2 is agreed.
Decision: 

The document was revised in R4-1714022.



R4-1714022
UL MIMO requirements for NR PC2 UE






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was revised in R4-1714342.


R4-1714342
UL MIMO requirements for NR PC2 UE






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was noted.




R4-1713275
DC_41A_n41A A-MPR evaluation for 1 UL and 2UL paths






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to progress in the definition of the requirement for DC_41A-n41A HPUE this contribution explores a number of scenarios with measurements and compares behaviour of both 1PA/antenna and 2PA/antenna architectures for A-MPR related to NS04 requirements.

Proposal 1 on power sharing: Equal PSD split is used for collocated intra-band DC.
Proposal 2 on UE architecture:

· Single PA/antenna architecture is used to develop A-MPR minimum requirement for PC3 only.
· Two PA/antenna architecture NS_04 requirement is developed for DC_71A_n71 HPUE. No UE capability is required for UEs already supporting 2x2 UL MIMO. 
These are based on the following observations:

Observations:
· Two PA/antenna architecture outperforms single PA architecture for DC_41A_n41. LTE A-MPR principle is applicable in a limited number of cases and no extra A-MPR is required due to dual UL IMD levels is needed to meet NS_04 requirement, even for a 29dBm power class.
· Single PA/antenna architecture DC_41A_n41 requires significant A-MPR due to dual UL IMD levels even for PC3 across the entire band making HPUE support questionable for this architecture.
· Both architectures have similar behavior for IMD products falling into 2.4GHz ISM band, making the two PA/antenna architecture more robust for in-device coexistence.
Discussion: 

Apple: 71A_n71 should be a mistake. We are not ok with Proposal 2.
Qualcomm: if we take a look at FCC rules may affect UE requirements and implementations.

Qualcomm; For P2, it is a bit dififficult to understand UE implementation due to this capability. We need to discuss this capability aspect further.

Skyworks: In general, we do not propose no MSD for two PA cases. IMD products fall into the limit of -13dBm/MHz. Only using two PA usage can get reasonable A-MPR values. Sprint request UL MIMO to be supported SA n41. Proposal 1 means when we specify refnse etc, we assume to use equal PSD. 

Qualcomm: we need to justify if this proposal 1 assumption is the worst case.
Decision: 

The document was revised in R4-1714023.


R4-1714023
DC_41A_n41A A-MPR evaluation for 1 UL and 2UL paths






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to progress in the definition of the requirement for DC_41A-n41A HPUE this contribution explores a number of scenarios with measurements and compares behaviour of both 1PA/antenna and 2PA/antenna architectures for A-MPR related to NS04 requirements.

Discussion: 

Decision: 

The document was approved.

9.4.3.1.2
[FR2]Power class definition and PCMAX [NR_newRAT]

<Power Class>
R4-1714353
WF on FR2 power class






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Withdarwn.


R4-1712319
UE power class for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Proposal 1: The maximum EIRP value for the UE power class is defined for the DFT-s-OFDM full allocation waveform with the QPSK modulation and MPR=0, measured over 1 ms.

Proposal 2: Based on a survey of reported results, the peak EIRP (minimum value) is 20.20 dBm for the 24.25 - 29.5 GHz frequency range.

Proposal 3: Based on a survey of reported results, the peak EIRP (minimum value) is 18.40 dBm for the 37.0 – 40.0 GHz frequency range.

Discussion: 

Qualcomm: we have an agreement that PC should be defined based on lowest MPR. pi/2 BPSK and QPSK have 2.5 dB difference.
DCM: would you elaborate the motivation to use QPSK?

Intel: We had checked RAN1 status for pulse shape pi/2 BPSK and their discussion is not stable yet. Also RAN1 uses QPSK for their simulation assumptions. The difference b/w pi/2 BPSK and QPSK is very implementation dependent. We would like to use QPSK as a reference waveform.

Qualcomm: there are so many misunderstaidngs. Yes, RAN1 still has discussed this aspect. In terms of implementation, RAN1 decided not to have specific filter desing for pulse shaping. We should specify the highest power for PC.
Ericsson: we recognize that a number of companies provided numbers, but we can pick the best one. Operators should pay attention to this discussion. For tolerance, we can revisit the tolerances later but the value for power may not be reivised. For pi/BPSK, we can exceed the minimum PC as far as the value does not exceed the upper limit for EIRP.
Verizon: For Intel, this PC is for indoor or outdoor?
Intel: For Verizon, this PC is for handheld. 

Verizon: Based on our understanding, this is for outdoor.

Intel: It is for general handheld for both indoor and outdoor.

Qualcomm: The value is kind of implying that this PC is for indoor purpose since the proposal is low.
Apple: our paper considers outdoor scenario. 
Decision: 

The document was noted.



R4-1712923
mmWave peak EIRP evaluation result update






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our mmWave peak EIRP evaluation results update.

Discussion: 

Decision: 

The document was noted.



R4-1712386
mmW Power class






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Proposals for power class values 

Proposal: mmW power class peak EIRP value is minimum 28.2 dBm for 28 GHz and 26.7 dBm for 39 GHz. 

Discussion: 

Intel; tolerance at edges is accounted for? You do not have roll off?
AT&T: is this for both indoor or outdoor? Where does 6 dB antenna gain come from?

Qualcomm: we consider the edge of the band. For AT&T, this table is not a requirement. Different implementation using different antenna gain is allowed as far as PC is satisfied. 

Huawei: Is glass case considered in this paper? Only when plastic case is used, such large EIPR can be assumed. We need some feedback from operators. What kind of materias are to be used for cover cases for UE capable of mmWave?

Samsung: there is some inconsistencies between using pi/2BPSK and QPSK but Intel and Qualcomm are assuming the same PA output power.

Qualcomm: For Huawei, there is a loss for glass. For Sumsung, we have assumed 14dBm for pi/2 BPSK without pulse shaping while Intel’s is 14dBm for QPSK.

Dish: In general, having seeing this discussion for half year, this is the best value from coverage point of view. The lowest value is easily achievable while the benefit of mmWave becomes limited.

CMCC: we need to consider operator’s deployment performance. We can accept Qualcomm’s value.

Qualcomm: For CMCC, this is a primary concern from us.

Verizon: we support Qualomm’s paper and having WF.

Intel: seven companies have prepared for detailed for achievable values. Our preference is to use Intel’s input as a baseline. We have showed technical reasons in our paper so that this should be respeted.
Qualcomm: we do not think that having he spreadsheet is the detailed analysis. The previous WF was handled by vendors but they did not consider aspect of impact on NW.

AT&T: we have the same view with Qualcomm. This is one area we need to take into account for this requirement.

DCM: we also support Qualcomm’s value. If we assume too much loss, we are afraid that the spherical coverage requirement is impacted.

AT&T: pi/2 BPSK is a mandatory feature.

Intel: To AT&T, if we define PC based on BPSK, PC for control channel may not be guaranteed. 

AT&T: why do we need to go back to the past discussion at this moment? 
Decision: 

The document was noted.



R4-1712320
TP on UE power class for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714447.


R4-1714447
TP on UE power class for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.


R4-1712525
TP to 38.101-2: Maximum output power





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contibutions contains a TP for maximum output power (FR2) and additional requirements on EIRP

Discussion: 

Decision: 

The document was noted.



R4-1713849
Network performance impact of practical peak EIRP






  CR-  rev  Cat:  () v





Source: Apple (UK) Limited

Observation 1: The percentage loss in the mean UL throughput for the indoor office scenario is less than 2% for the range of peak EIRP values in excess of 18dBm. 

Observation 2: The percentage loss in the mean UL throughput for the indoor office scenario is significantly reduced in the 38GHz network due to the larger antenna array at the BS.
Observation 3:  The percentage loss in the mean UL throughput for the dense urban scenario with a 20%-80% indoor-outdoor split is less than 2% for the range of peak EIRP values in excess of 18dBm.  

Observation 4: There is no outage for the indoor office scenario for peak EIRP values in excess of 18dBm. For the dense urban scenario, we observed the probability of outage is comparable for peak EIRP values in excess of 18dBm. Furthermore, the outage is attributed to indoor UEs experiencing high indoor-outdoor penetration loss.

Discussion: 

Qualcomm: coverage issue was discussed in SI. We studied some limitation for outdoor scenario. In general, we disagree with observations. To show our view more correctly, we would like to provide a contribution in this meeting.
Apple: we would like review Qualcomm’s paper.

Sumsung: we have concern on discussing this online.

Intel: providing t-doc is ok but not ok to discuss it in online and offline.

Decision: 

The document was revised in R4-1714003.


R4-1714003
Network performance impact of practical peak EIRP






  CR-  rev  Cat:  () v





Source: Apple (UK) Limited

Discussion: 

.
Decision: 

The document was noted.


<Pcmax related>
R4-1712925
Consideration of mmWave Pcmax definition and power control test






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the cosideration of mmWave Pcmax definition and how to do power control test.

Proposal: EIRP is used for mmWave power control test when beam is locked.
Discussion: 

Ericsson: we agree with Huawei on the discussion to repsect RAN1 discussion. We also agree with Huawei that PHR should be based on conducted power that was exactly our original proposal. But we propose to measure direction independent EIRP. We still think that delta G is difficult to be introduced. For Pcmax value, both conducted power and pcmax should be reported.
Intel: we agree with Proposal 1 and Ob4 and 5. For ob2, coversion of conducted power and EIRP,.. since PCmax is RF requrieement so that it should be defined as measurerable quantity.
MTK: we also agree with antenna ascoaeted gain and loss should be aggregated with pathloss. We also agree with proposal and ob4 and 5. For Pcx should be decoupled from pcmax definition. This is related with regulatory requirement. For open loop power control, if there is no UL andDL beam correspondence, we can not use RSRP as a reference for open loop power control.
Ericsson: we alos agree with proposal 1. This is alined with our proposal. For intel, for measurable quantity, that is reason for RAN1 to be struggling from discussin this area. 

Qualcomm: the proposal is fine. For Ericsson, there is no RAN1 definition and RAN4 definition. Pcmax is only defined in RAN4. RAN1 just refers to RAN4 specification. For OB4, that actual tolerance, RAN1 assumes open loop control…we need tolerance.

Ericsson: For Qualcomm, pcmax is defined with its values in RAN4 requirement while RAN1 spec include pcmax and PHR contains pcmax, which is different from what RAN4 discusses. Pcmax is referred to at the antenna connector. We cannot change that fundamental aspect. 

Qualcomm: For Ericsson, at least Pcmax is RAN4 spec.

Intel: we can have RSRP and Pcmax including antenna gain. Our view is that there is not an issue with measurable quantlity.
Ericsson: What is the exact definition RSRP and Pcmax including antenna gain? RAN1 is discussing couling loss. You can measure after combinining. 
Decision: 

The document was noted.



R4-1712526
TP to 38.101-2: Configured maximum output power





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contibutions contains a TP for configured maximum output power (FR2) based on TRP

Discussion: 

MTK: I noticed that in this TP pemax is used twice. 
Qualcomm: TP is fine. Has RAN1 defined Pemax or not? 

Huawei: This paper is based on TRP. Pemax should be conducted concept.
Intel: what is diffeerece this TP and LS RAN4 agreed in the last meeting. Pcmax should be based on EIRP based.

Ericsson: In our view, it is important for RAN4 spec to be consistent between RAN1 and RAN4. For Huawei, we are puzzled. You can test relative power control. Also Huawei’s own contrituion is metioning relation between conducted power and EIRP coversion. We included that option 2 is possible in the LS we sent to RAN1. 

Huawei: our position is the same as of Intel. 
Ericsson: we also would like to check the status in RAN1. 
Decision: 

The document was Noted.


R4-1714004
TP to 38.101-2: Configured maximum output power





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contibutions contains a TP for configured maximum output power (FR2) based on TRP

Discussion: 

Decision: 

The document was Withdrawn



R4-1712879
TP to TS38.101-2 on Pcmax for FR2
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Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.


R4-1712812
On configured maximum TRP and EIRP






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was late contribution.

<Withdrawn T-doc>
R4-1713789
Network performance impact of practical peak EIRP
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Source: Apple Inc.

Abstract: 

system performance simulated by mean throughput and in the context of peak EIRP 

Discussion: 

Decision: 

The document was withdrawn.
9.4.3.1.3
[FR2]Spherical coverage: EIRP CDF data [NR_newRAT]

R4-1714355
WF on spherical coverage in FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Qualcomm: There are a lot of detaisl so that we need time to check. Antenna set position should be further discussed since this part is critical for spherical coverage.
Qualcomm: we saw UL TP but DL TP should be considered. We can take reference as TR38.803 otherwise there are a lot of options. Modifying the list for configurations via e-mail is very challenging. We need to think about new model for CDF. 
Qualcomm: this is quite a lot of work. Samsung is sure to provde results for all the assumptiosn?

Samsung: We can accept most of the requests. For simulation, we also think that quite a lot of work is required. With this, we believe we can produce NR requirement on time.

Qualcomm: we need to see the results in January to calibrate our simulator. During the future discussion, if necessary, modification for scenarios will be made with clarifications.

DCM: UE vendors can only agree with EIRP spherical coverage requirement derived by UE implementation perspective. In that case, how the network deployement scenario requirement? We expect that most operators provide deployment scenarios which producds challenging spherical coverage for EIRP.

Qualcomm: Companies take reasonable scenarios they can believe.

Samsung: In this meeting, we cannot get a value for pherical coverage for EIRP. We also suggest that we produce right assumptions via e-mail.
Chair requested that we take a few assumptions are baseline. Then, providing results based on the other assumptions are precluded to reduce the workload.

Decision: 

The document was revised in R4-1714449.

R4-1714449 WF on spherical coverage in FR2
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Source: Samsung

Abstract: 

Discussion: 

DCM: In the next meeting, do you intend to have an alignment among data.
Samsung: we have 6 assumptions, we can do some down selection. We have a deadline in Feb so we can make it.

Decision: 

The document was revised in R4-1714455

R4-1714455 WF on spherical coverage in FR2
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Source: Samsung

Abstract: 

Discussion: 

DCM: In the next meeting, do you intend to have an alignment among data.

Samsung: we have 6 assumptions, we can do some down selection. We have a deadline in Feb so we can make it.

Decision: 

The document was approved.

R4-1713193
Further evaluation on NR UE power class at mmWave
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Source: LG Electronics France

Abstract: 

In this paper, we provide our further evaluation results for power class definitions at mmWave.

Proposal 1: For the spherical coverage of power class at mmWave, RAN4 should define 50% CDF test point.
Proposal 2:  The required EIRP power level for spherical coverage can define averaged value of the proposed EIRP levels from the interested companies.
Discussion: 

Qualcomm: Is there analysis on why 50 % is enough?
LGE: we considered CDF data and wost case, then, the EIRP at 20% is so low that is why we took value at 50%.

Decision: 

The document was noted.



R4-1712701
Discussion on mmWave spherical coverage
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Source: Dish Network

Session chair note: focus on the question only.

Abstract: 

This contribution provides our thoughts about mmWave UE spherical coverage.

Observation 1: Variation of dBm-value associated with certain CDF percentile point increases the more the more design options/constraints are included.

Observation 2: Operators account the spherical coverage aspects in mmWave network planning. The spherical coverage percentile and associated requirement have an impact to network planning.  
Observation 3: In real operation, UE will be in such positions with respect to base station where it’s spherical coverage is not defined.
Observation 4: Defining spherical coverage for 20% percentile instead of 50% percentile does not impact UE design if the UE targets generally good spherical coverage.

Observation 5: mmWave technology is new and some aspects of it are unclear. While relaxed requirement is easy to meet, the time until large-scale deployments still allows to set a requirement to design for.
Observation 6: It is essential to have enough analysis and detailed assumptions provided both for 20% and 50% spherical coverage. At least some operators might be willing to accept more relaxed spherical coverage requirement associated with 20% percentile compared with the requirement associated with 50% percentile. 

Question: Would RAN4 be more comfortable with specifying 20% percentile if the requirement in R15 would be [x]dB relaxed compared with R16 to give companies more time to build confidence in designs?
Discussion: 

Dish: RAN4 should decide X dB in Rel15 and apply this to the future releases.
Samsung: When X is decided?

Dish: background of this proposal is that there are many uncertainities from UE implementation point of views. That is why vendors had hesitation to accept values. But if we allow relaxation to some extent in Rel15, then, it would mitigate the situation.

Samsung: 20% is applied to both Rel15 and Rel16?

Dish: 20% remains and is fixed. 1st release for mm Wave, Ex we agree with 10dBm at 20%. But we agree with 3dB as X. Then, in Rel16, the requirement at 20% becomes 13dBm.

Apple: How we can derive this X in Rel15? 

DCM: Which number should operator refer to when operators design their network? 

Dish: we do not have specific method on how to derive X in Rel15. For DCM, we do not have answer as well.

Qualcomm: we have a method captured in the WF approved last meeting. without spherical coverage, we cannot finish both RF and RRM requirements.

Decision: 

The document was noted.


R4-1712377
Further consideration of EIRP spherical coverage
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Source: Samsung

Proposal 1: More aspects of real-product implementations need to be included before any agreements on EIRP percentile points and requirements for spherical coverage.
Proposal 2: Sufficient alignment in the assumptions is necessary to derive an adequate requirement of spherical coverage EIRP with the clear understanding of UE implementation and design aspect.
Discussion: 

Decision: 

The document was noted.



R4-1712381
Spherical coverage of realistic design 
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Source: Qualcomm Incorporated

Abstract: 

Spherical coverage performance or real design is presented. Impact of different design choices are quantified.   

Discussion: 

Intel: How this simulation setu made? Specifically what type of antenna arrays are assumed? What exatly the good position mean? 
Samsung: this is the empty device we mentioned. Spherical coverage CDF should be guaranteed considering legacy antenn exits inside UEs. If we consider reality, we may not alwasys place antenna arrays in the positions this paper said.

Qualcomm: For Intel and Samsung, antenna position, this good placement still does not compromise UE design due the placement. We are not sure how the legacy antenna impacts on this analysis. 
Intel: You need to connect one layer to the others. You need to think about feeding aspect.

Qualcomm: we have a future device
Decision: 

The document was noted.



R4-1713850
Consideration of EIRP spherical coverage requirement 
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Source: Apple (UK) Limited

Observation 1: Based on simulation analysis the EIRP spherical coverage CDF for modern phone form factors where there is a full OLED/LCD display and metal bezel, the EIRP spherical coverage CDF is challenged. 

Observation 2:  The benefit of multiple arrays is largely dependent on the form factor design. For designs where each array adds significantly new coverage, then each additional array will improve the CDF.  For form factors, where each additional array largely sees the same radiation space the benefit of additional arrays is minimal. 

Observation 3: The 5GNR FR2 NSA and SA deployment scenarios should be considered from a link level where we start with the use case definitions and develop the realistic UE and BTS requirements for a successful 5GNR service deployment. 
Discussion: 

Qualcomm: you know how to achieve good spherical coverage. For Figure 3, there is a text “As stated earlier, both of these designs are not practical as they employ volume for mm-wave radiation that is currently used for something else “, we are puzzled for this text.

Apple: For mmWave, additional volumes need to be considered. 
Sony: In figure 3, there is a saying normalized, when you look at a model 1 or 4, there is a difference of around 4 dB at 100%. Where does this come from?

Qualcomm: paper says that “Link analysis should be analysed” but they did not allow us to do that.

Apple: For 1st question, polarization is considerd. For 2nd Qualcomm, we have already shared our views with paper. Even if we have spherical coverage, in reality, sysmte performance will be affected by blockage by body loss etc.

Qualcomm: Our analysis includes blockage but yours is considering this in your paper.

Decision: 

The document was noted.

R4-1712382
Impact of UE Spherical coverage to network performance
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Source: Qualcomm Incorporated

Abstract: 

Impact of UE spherical coverage performance to network capacity and coverage is analysed. 

Observation 1: With 20 %-tile Spherical coverage requirement, 9 % more UEs are in coverage compared to UEs with 50 %-tile requirement.
Observation 2: Spectral efficiency for more than doubles for the majority of the population if Spherical coverage requirement is guaranteed for 20 %-tile compared to UEs with guaranteed performance down to 50 %-tile. 
Observation 3: With Spherical coverage guaranteed to 50 %-tile only, overall network capacity is 18 % lower. 

We also discussed peak EIRP&EIS significance to the network coverage and made one observation:

Observation 4: 3 dB lower peak EIRP or EIS capability means half of the users are covered
Discussion: 

Samsung: we agree with that we need to analys the impact of spherical coverage on network performance. Nobody can understand what is the realistic assumptions. We can not make devices based on the assumptions in this paper.

Apple: what is indoor and outdoor to be split? What is the ISD ? How is the interference to be modelded? That model is aligned with what captured in TR38.803?

Qualcomm: Only outdoor is consider. ISD is random. Interference model is based on TR38.803. we have two independent modes. But the trend is the same regardless of the models. We can shift the curve but the trend is the same.

Intel: For cell site distribution, if Qualcomm uses some trial, it is very difficult to produce close to realistic environment.

OPPO: we would like to know details on reference architecture but this paper is missing that information. 

Qualcomm: What we did is we used real deployment data. We take that, we considered commerciall available devices in our analysis. For OPPO, we have done based on both 20 and 50% CDF, if we used different architecuture, we would not see so much difference about the trend of the results. For interference, we have different gNB and UEs, we need to have a good interference spectial rejection for dense area. 
Apple: For ourdoor, for mmWave, it would be helpful if we could know information on ISD distribution. 
Qualcomm: we have a full range of ISD in our another paper. 

Verizon: we believe that this is a good reulst. We are not sure what to do for the next step?

Decision: 

The document was noted.



R4-1712387
mmW Spherical Coverage requirements
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Source: Qualcomm Incorporated

Abstract: 

Discussion and proposals for spherical coverage requirements

Proposal1: Spherical coverage for handset at 28 GHz will be specified as 20th %-tile and ≥18 dBm 

Proposal2: Spherical coverage for handset at 39 GHz will be specified as 20th %-tile and ≥ 16.5 dBm 

Discussion: 

Verizon: can we use these proposals as baseline?
Samsung; do we need to assume empty device with these proposed values?

Apple: The WF in the last meeting requetested to share realistic models. For UE sides, we are trying to share realistic implementaitonn while operators need to share their own deployment design for network with mmWave.
OPPO: we have a similer view with Samsung.
Qualcomm: For Samsung and Huawei, it is not a plastic cover UE. This is not definitely an empty devices. We have already compromised for our proposals. For Apple, we encouraged Apple to share our realisti design and tried to agree with models but we could not reach a consensus on size etc.

Decision: 

The document was noted.



R4-1712811
CDF spherical coverage requirements for mmWave OTA
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Source: NTT DOCOMO, INC.

Proposal 1: EIRP CDF 20 %-tile of at least 20 dBm should be targeted for spherical coverage requirement of full sphere devices in Rel-15

Proposal 2: The EIRP/EIS spherical coverage requirements shall be specified based on simulation and/or measurement results provided until March at the latest even if sufficient number of prototypes are not available until then. If the final result is far away from the target above, how to guarantee spherical performance needs to be discussed further
Discussion: 

Verizon: we are fine with docomo proposals. But we need deadline to make a decision. 
Intel: Fundamentl concern is that if we define unrealistic requirements and we may not be able to achieve the target then, we need to increase the power to satify the requirement. We should be stick to what we agreed in the last meeting. it is better to discuss this based on data.

Qualcomm: For Intel, we have a number of limits for EIRP. We understand there is a risk. If we do not have any target, then, the simulation may be made based on very pessimistic simulation assumptions. Less number of antenna array can not deal with blockage by hand etc.
Apple: we need to see both network performance impact and UE form factor. We can compare the results based on different models. 
MTK: the major difference comes from form factor aspects. Samsung and other UE vendors have concerns on impact on UE design. 
Apple: Metal bezel is not totally not considered yet. This is a constraint needed to be considered. 

Qualcomm: we need to know the models vendors are thinking about. 
OPPO: we vendors already shared our concerns on models.

Intel : we missed considering the size of screen.
Decision: 

The document was noted.



R4-1713808
Proposals for the spherical coverage requirement for mm-wave power class
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Source: Apple Inc.

Abstract: 

This paper has shared our views of the EIRP CDF for a phone with modern form factor

Discussion: 

Decision: 

The document was withdrawn.



9.4.3.2
Transmit signal quality [NR_newRAT]

< EVM Equalizer Flatness Results for p/2 BPSK with Spectrum Shaping>
Chair note: Clarification is needed if the proposed values are for NTC or ETC.
R4-1712476
NR UE Tx spectrum flatness requirements for pi/2 BPSK with spectrum shaping
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Source: Nokia, Nokia Shanghai Bell

Observation 1: Spectrum flatness performance of 1+D spectrum shaping for pi/2 BPSK is too poor for RAN4 UE requirement considerations.
Observation 2: UL link performance of 1+D spectrum shaping for pi/2 BPSK is noticeably worse than that of no SS or  50% or 25% truncated RRC SS with rolloff = 0.25.

Observation 3: Evaluated truncated RRC SS provides the best balance between DMRS and data symbol spectrum shaping in terms of achievable UE TX PA output power.
Observation 4: 50% truncated RRC Spectrum Shaping with rolloff= 0.25 is well suited for setting the UE minimum requirements for pi/2 BPSK DFT-s-OFDM signal.
Based on the analyses and taking into account the earlier RAN4 agreements we propose the following numbers for X1, X2, X3 and Y parameters used in setting the minimum UE Tx spectrum flatness requirements for pi/2-BSPK spectrum shaping waveforms. 

Proposal 1: We propose the following limits and thus X1, X2, X3 and Y values to be used for setting the minimum UE Tx spectrum flatness requirements for pi/2-BSPK spectrum shaping waveforms. 

· X1 = 4 dB (LTE) + 0.5 dB = 4.5 dB

· X2 = 8 dB (LTE) + 2 dB = 10 dB

· X3 = 3 dB (LTE) + 1.5 dB = 4.5 dB 

· Y = -15 dB 

Discussion: 

IITH: For table 2, why is that the difference b/w no spectrcum shapring and spectrum shaping is negligible small? What is the saturation power of PA?
Qualcomm: IBO, These proposed values, UE impelementation with high spectrum shaping should not be descrimited.

Huawei: The relation of the above Xn values with the LTE equalizer flatness parameters is misleading. We are not talking about band edges and band center as in LTE, but rather on edges and center of the allocated Tx BW. The “8 dB (LTE)” in X2 is not what we are talking about. In addition, we suspect that the y-scale of the curves in Figure 4 is wrong (downscaled by a factor of 2) due to a wrong computation using 10*log10(EVM-equ-coeffs) instead of 20*log10(EVM-equ-coeffs), which leads to an underestimate of the proposed values of Xn
Samsung: Is DMRS pulse shpsed or not?

Ericsson: In general, we are discussing spectrum shaping and EVM performance and these need to be discussed together with BS EVM. 

Nokia: For IITH, we do not understand PA comment. We have used 3GPP polynominal model. Equalizer, we have already discussed and agreed that what we do is transparent to BS. This was the very 1st agrrement for spectrum flatness. For Qualcomm, IBO is input back off. We are not promoting specific requirement for BS receiver. We are not decriminateing a certain implementation but we are discriminating spectrum shaping with large flatness. For Huawei, we can have a look at amplitude not power. We talk about not band edges. We do not think that we do not use band edges at this moment. For Samsung, that is pulse shaped but do not have any specific pattern. Our assumption is aligned with RAN1 decision.
IITH: From table 2 the 1st row, it seems no pulse shaping assumed. The proposed Xn means pi/2 BPSK with SS is not allowed.

Qualcomm: For justification of proposed Xn, equalization is used MMSE equalize is used successfully without affecting Rx performance. Result of DMRS is reminging as LTE RAN1 deicision is that may not the case.

Decision: 

The document was noted.



R4-1712527
Spectrum shaping of pi/2-BPSK and spectral flatness
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Source: Ericsson

Abstract: 

In this contribution we propose spectrum flatness requirements to accommodate pi/2-BPSK

For the equaliser spectrum flatness for NR, we make the following proposal based on the simulation results shown herein:
1. keep the current equalizer spectrum flatness mask for LTE also NR: X1 = X2 = 4 dB 

2. or alternatively increase the allowed ripple to X1 = X2 = 6 dB

while keeping the increase allowance for ripple at the band edges due to roll-off of the band filters.

Hence we also propose to set X3 = 0 dB even if this is outside the range indicated in [3], For larger variability (X1 > 6 dB), the link loss (BS receiver desensitization) exceeds the MPR gain achieved for the shaping filter considered.

Discussion: 

Qualcomm: For reported MPR gain, we have seen higher MPR gain in our report. We would like to know what is the limiting factor ? the choice of code rate is 1/3, we are not sure that is required or not. At leaset in mmWave, we do not forsee front end filters so that band edges do not affect the values for Xn. The reported link loss is we would like to understand the details of equalizer.

Huawei: For code rate, we studied this area. Lower code rate provides much smaller link loss than is presented by Ericsson for code rate 2/3. Also, is the intention to discuss frequency range 1 only?

Ericsson: For Qualcomm, MPR limit is exatly the same like MPR evaluation like SEM, ACLR etc. For code rates, we still it relevant to compare two to know spectrum flatness. In terms of band edges, it is deployed at edges of a band. 

Qualcomm: we generally understand that MPR is limited by ACLR etc. But we would like to know specifi limited factor. How about equalizer?

Ericsson: For limiting factor, we need to check intenal team. If the simulation is done at the band edge, SEM may be the case. Equalizer used MMSE.

IITH: what we observe from simulation, compared to QPSK modulation, the total gain is xx dB.

Nokia: This is interesting. Xx
Qualcomm: Why we need to link this with band edge to discuss spectrum flatness? We do not understand the values in the tables. 
Decision: 

The document was noted.



R4-1712514
EVM Equalizer Flatness Results for p/2 BPSK With Spectrum Shaping
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Source: IITH

Both 2-tap and 3-tap filter meet the requirements. It is proposed to agree:
Value range for X1, X2, X3 and Y:
X1: 5 dB
X3: 15 dB
Additional Constraints:
X2 = X1 + X3
X2 = 20 dB
Y: < -15 dB 
Discussion: 

Nokia: Would you have a result for UL performance ? 
IITH: In this contribution, we do not assume any specific BS receiver. For link level performance, link loss is MMSE which also reflects EVM is very low . we can see the benefit of spectrum shapining.

Qualcomm: This is a comment regarding receiver performane. What kind of receiver is implemented depends on implementation. We already have been limiting the number of taps. 
Decision: 

The document was noted.



R4-1714191
Further Link Results for p/2 BPSK DFT-S-OFDM Waveform with Spectrum Shaping and MMSE Receiver
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Source: IITH
Discussion: 

Decision: 

The document was noted.


R4-1712975
On the EVM equalizer flatness requirement for pi/2-BPSK DFT-s-OFDM with transparent shaping
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Source: Huawei, HiSilicon

Abstract: 

Proposal 1: The response coefficients 
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Proposal 2:   X1 = [6 to 8] dB;   X2 = [18 to 20]   (X3 = X2–X1);   Y = [–15 to –25] dB.

Discussion: 

Agreement: Proposal 1
Decision: 

The document was noted.


R4-1713626
EVM Calculation for p/2-BPSK w/ Spectrum Shaping
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Source: Qualcomm Incorporated

Abstract: 

This contribution builds on WF on this topic from previous meeting. In that WF, a method to limit EVM equalizer coefficients was agreed upon, but the limiting parameters were [tentative]. In this paper, we present study and propose parameter values for approval.

Proposal 1: We propose X2=20 to minimize equalizer limiting for UEs with the example filters. 
Proposal 2: We propose X1=6dB, to minimize equalizer limiting for UEs with the example filters.

Observation 1: X3 takes on the value of 14dB, since X2=X1+X3.
Proposal 3: We propose Y=-20dB.
Discussion: 

Nokia: We would like to know the impact on link performance. We need to find out the biggest shaping not to impact on UL link performance.
Qualcomm: the assumption is here there is a MMSE receiver topology. There is a fraction of degradation while larger UE Tx gain.

Huawei: To Nokia, link loss dependence on allocation bandwidth and code rate was evaluated by us in R4-1710213 and R1-1705060. At low code rates we see much lower losses than Nokia and Ericsson present, when using transparent shaping relative to no shaping.
Ericsson: On the fraction of dB loss for UL, significant loss can be seen.

Qualcomm: In terms of Link performance, this was done in RAN1 one year ago. The performance is affected by bandwidth, code rate etc…What kind of channel esitimateor Nokia and Ericsson assume? 

Samsung: In a figure, EVM becomes better if the power increases.
Qualcomm and IITH: we do not have a clear answer yet. But phicial devices may not provide this tendency.
Decision: 

The document was noted.
R4-1712878
TP to TS38.101-2 on EVM equalizer spectrum flatness requirements
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Source: Intel Corporation

Discussion: 

Huawei: The figure in the TP cannot accommodate the spectrum flatness for spectrum shaping we are discussing.
Decision: 

The document was revised in R4-1714367.


R4-1714367
TP to TS38.101-2 on EVM equalizer spectrum flatness requirements
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Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714372.



R4-1714372
TP to TS38.101-2 on EVM equalizer spectrum flatness requirements
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Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.



R4-1714368
WF on pi/2 BPSK spectrum shaping and power class for FR2
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Source: Intel Corporation, Apple, IITH, Qualcomm, LGE
Discussion: 

Ericsson: we need to study network impact of spectrum flatness further. We would like to add Xn in the slide 3 to [ ].
Intel: we are ok if the other supporting companies are ok. For Xn, this aspect is covered by WF for spherical coverage for EIRP.

Ericsson: what is the issue to study network impact further?

Qualcomm: Evaluation of a Peak EIRP or spherical coverage?

Decision: 

The document was revised in R4-1714373.


R4-1714373
WF on pi/2 BPSK spectrum shaping and power class for FR2
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Source: Intel Corporation, Apple, IITH, Qualcomm, LGE

Discussion: 

Decision: 

The document was revised in R4-1714445.


R4-1714445
WF on pi/2 BPSK spectrum shaping and power class for FR2
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Source: Intel Corporation, Apple, IITH, Qualcomm, LGE

Discussion: 

Decision: 

The document was approved.


R4-1713624
On UE EVM for NR
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Source: Qualcomm Incorporated

Abstract: 

Paper addresses EVM calculation for NR, adds details about PTRS use and CPE removal.

Proposal 1: EVM calculation methodology for CP-OFDM waveforms shall follow block diagram in figure 2.1.2
Proposal 2: EVM calculation general requirements shall follow contents of section 2.2

Proposal 3: Window length ‘W’ used in EVM calculation shall be [5]% of FFT length for various numerologies.
Discussion: 

Samsung: For proposal 1, we do not understand why we need to specify this.  this is TE implementation dependent.

Huawei: For the architecture, how to perform CPE removal ? another question is whther EVM measurement is only for UE or UE and BS? As you can see ,in LTE, measurement scheme for UE and BS is different for LTE.

Qualcomm: For Samsung, this kind of graph is captured in annex in 36101. For Huawei, the diagram is UE only.
R&S: For P2, pont 4, we think that carrier leakage should be removed from the subcarrier that is collocated with carrier leakge.  For Point 6, it is better to remove this sentence because it is not possible for TDD.

Qualcomm: when we remove the LO and it is colloated with subcrreir, is it possible to retain information_ For point 6, we are ok to remove but we would like to discuss thi.

Samsung: For point 4, the wording is confusing. why “maybe” needs? What happends if LO leakage is not collocated with subcarrier?

Qualcomm: “Maybe” means UE vendors’ option. For Saumsung, if subcarrier is 15 or 30Khz spacing, we ignore the contribution on that.

Huawei: Why does Qualcomm change the proposed value compared to the last meeting?
Qualcomm: 3% came from our design spectrum confinement strategy but we realized that that reduction is so aggressibe since it does not leave enough CP so that we compromise to 5% which allows xx we still not been affected by the symbol boundary.

Huawei: For LTE, there is a similar discussion in BS side. The proposed value in BS is different from what proposed by Qualcomm. The value should be based on simulation. 

Qualcomm: BS one is larger reduction compared to what Qualcomm proposed? Then it is ok. 
Decision: 

The document was revised in R4-1714024.


R4-1714024
On UE EVM for NR
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Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Ericsson: we would like to return to this next meeting.
Huawei: based on offline discussion we are ok with 3.5% but not for 5%

Samsung: Samsung is ok with 3.5%.
Agreement: Proposal 1, 2 and 3.
Decision: 

The document was revised in R4-1714334.



R4-1714334
On UE EVM for NR
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Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision: 

The document was withdrwan.



R4-1712264
Discussion on NR UE EVM
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Source: Samsung

Proposal 1: For NR, LO leakage value needs to be excluded from measured EVM value, and included for IBE measurement.

Observation 1: Removing LO leakage by notching a dedicated subcarrier after FFT does not follow RAN1 agreement and depends on RB grid alignment discussion.

Proposal 2: For NR FR2, Per-symbol CPE compensation is applied for EVM measurement, if PTRS is present 

Discussion: 

Decision: 

The document was noted.



R4-1712954
On NR UE EVM






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Conclusion:

The window length 
[image: image8.wmf]W

for EVM measurement is discussed in this contribution. In our opinion, this window size should be implementation agnostic. Which window size shall be adopted in the EVM measurement should be based on the evaluation results and the performance in the real scenario needs to be considered as well.,
Discussion: 

Decision: 

The document was noted.



9.4.3.2.1
[FR1] Transmit signal quality [NR_newRAT]

9.4.3.2.2
[FR2] Transmit signal quality [NR_newRAT]

Agreement for EVM for mmWave 
	modulation
	Qualcomm
	Nokia

(R4-1712471)
	Huawei
(R4-1713126)
	Agreements

	Pi/2 BPSK
	[35]%
	
	30%
	30%

	Pi/2 BPSK with SS
	
	
	
	30%

	QPSK
	[17.5 - 28]%
	Less than 28%
	17.5%
	[17.5]%

	16QAM
	[12.5 - 17.5]%
	Less than 17.5%
	12.5%
	[12.5]%

	64QAM
	8%
	
	
	8%


256QAM for 3.5% : Situation need to be checked.
R4-1712471
Impact of UE Tx EVM requirements relaxation on NR BS demodulation performance in Range 2






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Observation 1: Further relaxation of UE Tx EVM above 28% for QPSK and above 17.5% for 16QAM leads to noticeable decrease of UL demodulation performance, especially for higher coding rates.

Discussion: 

Decision: 

The document was noted



R4-1713126
Evaluation on UE Tx EVM for mmWave






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

In this contribution, simulation results for UE tx EVM are provided. Based on the simulation results, it is proposed to define the UE tx EVM for mmWave as following table 1.

Discussion: 

Decision: 

The document was noted.

9.4.3.3
MPR evaluation [NR_newRAT]

9.4.3.3.1
[FR1] MPR evaluation [NR_newRAT]

<MPR for PC3 >

R4-1714047
WF on MPR for sub6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

R4-1712329
On FR1 MPR evaluation






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1712509
MPR simulation for CP-OFDM for NR FR1






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we evaluate the MPR requirements for CP-OFDM for range 1 for channel bandwidth up to 20MHz, and the corresponding MPR values are provided in table 3.

Discussion: 

Decision: 

The document was noted.



R4-1712528
MPR simulation results for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution contains MPR simulations resuts for FR1

Discussion: 

Decision: 

The document was noted.



R4-1712851
MPR evaluation results for sub 6 GHz






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was revised in R4-1714005.



R4-1714005
MPR evaluation results for sub 6 GHz






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was noted.


R4-1713123
MPR evaluation for below 6GHz (DFT-S-OFDM)






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.



R4-1713124
MPR evaluation for below 6GHz (CPOFDM)






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.



R4-1713836
Simulation results of MPR for Sub6 NR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Presents simulation results of MPR for sub-6 NR

Discussion: 

Decision: 

The document was noted.


R4-1712446
NR 256-QAM MPR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was noted.



<MPR for PC3 and PC2>
R4-1712912
NR PC2 and PC3 MPR evaluation for sub 6GHz






  CR-  rev  Cat:  () v





Source: CMCC

Discussion: 

Qualcomm: it is too preature to agree with the proposal. Many companies use PA model for co-exixtence purpose but we do not think that this model is suitable for MPR evaluation

Nokia: This is a good proposal by Qualcomm. That PA model was provided by Nokia was not intended for MPR evaluation in RAN4.
Decision: 

The document was noted.



<MPR for PC2 >
R4-1712447
NR PC2 MPR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was noted.


<A-MPR for PC3 for UTRA >
R4-1712445
NR A-MPR for UTRA






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Proposal: If tentative MPR [1] is confirmed no A-MPR is needed for UTRA protection.
Observation: Even if 256-QAM MPR is tightened 1 dB compared to [1] no A-MPR is needed for UTRA protection.

Discussion: 

Decision: 

The document was noted.



R4-1713837
A-MPR for UTRA ACLR in Sub-6 NR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Simulation results for A-MPR for sub-6 bands where UTRA ACLR is required to be met.

Discussion: 

Decision: 

The document was noted.



<A-MPR for n41 >


R4-1712448
Band n41 A-MPR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was noted.



<A-MPR related with n71>
R4-1712451
n71 A-MPR study






  CR-  rev  Cat:  () v





Source: Nokia

Proposal: No A-MPR is defined for n71 due to FCC SEM

Discussion: 

Decision: 

The document was noted.



R4-1712450
Simulation results for MPR of DC_71b+n71b






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was noted.

9.4.3.3.2
[FR2] MPR evaluation [NR_newRAT]

R4-1712265
Discussion on NR FR2 MPR






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Huawei: For observation 4, this is misleading. It depends on what kindof puslse shaping is assumed for TDSS and FDSS.
Samsung: For Huawei, we understand Huawei’s comment.
Decision: 

The document was noted.



R4-1712330
MPR simulation results for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

In this contribution, we provide our MPR evaluation results for mmWave, and also make the following proposal.

Discussion: 

Samsung: Do we have negative MPR for pi/2 BPSK, if reference is QPSK?
Intel: we have an option to boost power.

Skyworks: we agreed that netabie MPR for shapes or non-shapsed?

Qualcomm: we still would like to use pi/2 BPSK as a reference.

Intel: For Skyworks, we are stick to one power class. 

Qualcomm: Upper is EVM limited for mmWave. 

Decision: 

The document was noted.



9.4.3.4
Power control [NR_newRAT]

9.4.3.4.1
Power sharing b/w FR1 and FR2 [NR_newRAT]

R4-1712814
[Draft] LS reply on power sharing for LTE-NR Dual connectivity in sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

LGE: if the total power does not exceed the power class, there is no need to power control.

Intel: it is more reasonable to remove 

DCM: this content is the same we sent last meeting. That was the LGE’s LS. For Intel, the PLTE and PNR are configured Power. This means that if NW configure each power as 23dBm then, the power exceeds 23dBm. 

Qualcomm: we share the same with docomo. 

Huawei: change is LTE and NR to have dynamic sharing? Different chipset for Lte an NR may be implemented so that the proposal is not possible.

AT&T: we do have a dynamic power sharing scheme even for the total power exceeding the Pcmax then. Power is scaled. At the same time, RAN1 agreed UE has UE capability but RAN4 agreed that this power sharing mandatory UE capability. We also think that this feature is important from network perspective. RAN guideline said that dynamic power sharing inscope.

DT/AT&T/Nokia/Ericsso/Inter digital/LGE/Verizon support this.
Intel: we agree with Huawei.
DCM: If the UE does not have a capability of power sharing and NW configures 23+23dm, how does UE behave?
Decision: 

The document was noted.



9.4.3.4.2
[FR1] Power control related topics [NR_newRAT]

R4-1712481
TP to TR 38.817-01: Power sharing for LTE-NR Dual connectivity






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

DCM: we would like to strongly recommend to send an LS to RAN1. We did not mention dyanamic or etc.
Decision: 

The document was noted.



R4-1712191
TP - Pcmax for LTE-NR DC in sub-6Ghz






  CR-  rev  Cat:  () v





Source: InterDigital, Inc.

Abstract: 

In this contribution, we discuss the Pcmax definition for LTE – NR DC for range 1 and propose a TP for this sub-clause.

Discussion: 

Decision: 

The document was revised in R4-1714026.

R4-1714026
TP - Pcmax for LTE-NR DC in sub-6Ghz






  CR-  rev  Cat:  () v





Source: InterDigital, Inc.

Abstract: 

In this contribution, we discuss the Pcmax definition for LTE – NR DC for range 1 and propose a TP for this sub-clause.

Discussion: 

Huawei: according offline discussion, we have no agreement on dyanamic power sharing. We explained the relation with RAN1 spec.
Intel: we have the same view with Huawei. There were three companies for this TP.

Interdigital: Objection was related with LS to mandate UE to have dynamic power sharing. We would like to ask if case 2 is acceptable or not.

Intel: we sugget if UE support this feature, this Pxmax is applied

LGE: incoming LS from RAN1, they just consider case 2 over the 4ms.

DCM: That means power sharing is optional.

Ericsson: Intel’s suggestion implies that power sharing is optional.
LGE: LS just covers case 1.
Huawei: we had a discussion with RAN1 colleague. NR schedluign is less than 4ms or more than. We are not sure when this is determined. In TP, there is no such information that if UEs need to support this with mandatory requirements or not. 
Decision: 

The document was noted.



R4-1713213
UE configured Tx power for NSA DC UE at sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

We provide the UE configured Tx power for DC UE at sub-6GHz based on above RAN1 and RAN4 agreements.

Proposal 1: RAN4 only consider the Case 2 to specify Pcmax definitions for NSA DC UE at sub-6GHz.
Proposal 2: The proposed LTE and NR DC UE configured Tx power definitions will be considered for specifying of NSA DC UE configured Tx power.
Discussion: 

Interdigital: Essineitally our paper and LGE’s have the same direction. How to write is the difference.
Decision: 

The document was noted.



9.4.3.4.3
[FR2] Power control related topics [NR_newRAT]

R4-1712880
TP to TS38101-2 on power control requirements for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.



9.4.3.5
ON/OFF mask [NR_newRAT]

R4-1713527
Further discussions on ON/OFF mask design for NR UE transmissions






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we briefly explain potential masks for several the cases.

Discussion: 

<P1>

Intel: For P3, we would like to keep the same mask across SCS. Otherwise testing time increases.
Qualcomm: Which is inside or outside in the mask?

Ericsson: symbol is shorter for larger SCS, that is the reason to have different mask depending on SCS.

Intel: we would like to keep the mask to be outside for lower and higher. 

Huawei: we support Intel’s comment. Different mask creates confusion.

Ericsson: we think that 15kHz SCS, we understand similar mask for LTE is used. 

<Prach>

Intel: 10us is applied to both FR1 and FR2?
Ericsson; 10 us for FR1 and 5us for FR2.

<SRS>

Intel: The top figure’s period is outside. How can we handle consecutive mask? When power change is required between consecutive SRS symbols, then we can define following masks: transient period is so short.
Qualcomm: This is consistent with what we agreed in the last meeting
Verizon: we do not need to change any agreements we made last meeting.

<Section 6>
Intel: It is better to discuss this together with band width part.

<section 7>

Intel: We would like to introduce another transient period between PUSCH and SRS.

Ericsson: what is the reason?

Intel: Transient period for SRS time mask is defined outside.
<8>
Intel: Is this applicable only to FR1?

Ericsson: need further discussion.

<9>
Intel: regarding hopping time, how doew around 77.5us come from?

Ericsson: I need to come back.

Intel: each PUCCH symbol has different power?

Ericsson: different power.

Decision: 

The document was noted.

<FR1>

R4-1713528
TP to TR 38.817-01 v0.1.0: ON/OFF mask design for NR UE transmissions for FR1





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was revised in R4-1714328.



R4-1714328
TP to TR 38.817-01 v0.1.0: ON/OFF mask design for NR UE transmissions for FR1





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was withdrawn.


R4-1713530
TP to TR 38.101-01 v0.2.0: ON/OFF mask design for NR UE transmissions for FR1





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was revised in R4-1714329.

R4-1714329
TP to TR 38.101-01 v0.2.0: ON/OFF mask design for NR UE transmissions for FR1





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was approved.



<FR2>

R4-1713531
TP to TR 38.101-02 v0.1.0: ON/OFF mask design for NR UE transmissions for FR2





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was revised in R4-1714330.



R4-1714330
TP to TR 38.101-02 v0.1.0: ON/OFF mask design for NR UE transmissions for FR2





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

R&S: Section number is not aligned with draft TS for 38.101-2.
Decision: 

The document was approved.


R4-1713529
TP to TR 38.817-01 v0.1.0: ON/OFF mask design for NR UE transmissions for FR2





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was revised in R4-1714331.



R4-1714331
TP to TR 38.817-01 v0.1.0: ON/OFF mask design for NR UE transmissions for FR2





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 v0.1.0: ON/OFF mask design for NR UE transmissions

Discussion: 

Decision: 

The document was withdrawn.


9.4.3.6
Min/OFF power [NR_newRAT]

9.4.3.6.1
[FR1] Min/OFF Power [NR_newRAT]

9.4.3.6.2
[FR2] Min/OFF Power [NR_newRAT]

R4-1713641
UE off power requirement for mmW NR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide a Montecarlo analysis to derive the UE off power requirement and we make proposals for the requirement definition in 38.101-2.

Observation 1: When no blockage loss is considered, UE off power of -35dB allows to keep BS noise increase within 1dB even in case of high UE density. 

Observation 2: When blockage loss is considered, UE off power of -35dB allows to keep BS noise increase within 0.1dB even in case of high UE density. 

Observation 3: UE off power of -35dBm allows to keep UE noise increase within 0.1dB even in case of high UE density.
Based on the above observations we made the following proposal:

Proposal: to specify -35dBm TRP as UE off power requirement in range 2 NR.
Discussion: 

CATT: we also have simulation and difference is the used criteria. In our simulation, we did not consider blockage aspect. This requirement is quite deployment dependent. For the exact value, we need more time.
Intel: we support -35dBm.

Qualcomm: For CATT, we had offline discussion. We also looked at thoughput degradation in our contribution and based on the worst case scenario. This should be ok.
Decision: 

The document was approved.

R4-1712596
Discussion on NR UE transmit OFF power for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

System simulation results and discussion on NR UE transmit OFF power for FR2

Discussion: 

Decision: 

The document was noted.



R4-1712598
TP to TR 38.101: NR UE transmit OFF power for FR2





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

38.101 TP for NR UE transmit OFF power for FR2

Discussion: 

Decision: 

The document was revised in R4-1714190.

R4-1714190
TP to TR 38.101: NR UE transmit OFF power for FR2





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

38.101 TP for NR UE transmit OFF power for FR2

Discussion: 

Decision: 

The document was revised in R4-1714364.



R4-1714364
TP to TR 38.101: NR UE transmit OFF power for FR2





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

38.101 TP for NR UE transmit OFF power for FR2

Discussion: 

Decision: 

The document was approved.



R4-1712597
TP to TR 38.817-01: NR UE transmit OFF power for FR2





38.817-01
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

38.817 TP for NR UE transmit OFF power for FR2

Discussion: 

Decision: 

The document was withdrawn.



9.4.3.7
Occupied BW/ACLR/SEM [NR_newRAT]

9.4.3.7.1
[FR1] Occupied BW/ACLR/SEM [NR_newRAT]

9.4.3.7.2
[FR2] Occupied BW/ACLR/SEM [NR_newRAT]

9.4.3.8
Spurious [NR_newRAT]

R4-1713225
General principle how to define the protection bands for NR UE at FR1 and FR2






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

We provide general principle how to define the protection bands for NR UE at FR1 and FR2.

Proposal 1: For mmWave NR SA UE, RAN4 specify the UE-to-UE coexistence requirements to protect only the new NR bands at FR2.
Proposal 2: For mmWave NR SA UE, RAN4 specify the UE-to-UE coexistence protection level w/ -13dBm/MHz or linear scale levels w/ the increased measurement BW to reduce the test time for the new NR bands at FR2.
Proposal 3: For LTE/NR NSA DC UE operation including mmWave NR band, RAN4 define the individual protection band lists and protection levels for each transmission band.

Discussion: 

Intel: we need time to check the protection level.
Qualcomm: we need some proposals. We did some analysis. We can discuss if -13dBm/MHz is appropriate or not.

DCM: For P1, we have a concern. We cannot guarantee co-existence. For P2, -28dBm/MHz is needed. -13dBm/MHz is general requirement. For P3, we could not understand the text of each transmission band.

Huawei: at leaset for P1, it is a good proposal. We’ll have some measurement problems. For P2, we have different results in our paper but in Qualcomm paper, -13dBm/MHz would not impact on system performance. Also it is the same as that of general requirement so that it makes spec simpler.

DCM: For Core spec, we need to specify requirement based on sysmte perspective. If test issues are found, we neeed to send an LS to RAN5.

LGE: We also think that we need more analysis about protection level for P2. -50dBm/MHz is quite stringent. Each transmission band means each frequency range in P3. 
Decision: 

The document was noted.



9.4.3.8.1
[FR1] Spurious [NR_newRAT]

9.4.3.8.2
[FR2] Spurious [NR_newRAT]

R4-1713271
NR UE RF spurious emissions for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Qualcomm: where does 19GHz come from?
Intel: we had a paper. It is better to aling with the lower edge.

DCM: 19GHz comes form 5th harmonic of B47. 12.7GHz is ok for us.

Intel: For Rx spurious, we would like to see if the same emission requirement for EESS with integrated MBW is applied to Rx spurous emission.

Decision: 

The document was noted.



R4-1713640
UE to UE coexistence requirements for mmW bands






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide a Montecarlo analysis to derive the UE to UE coexistence requirement and we make proposals for the requirement definition in 38.101-2.

Discussion: 

Huawei: This paper provided sysmte analysis. From Figure 2, 5% tile thoughput loss perspective, -13dBm/MHz means 2% thoughput loss. If we look at a desens to other UEs. It is only 1dB with -25dBm/MHz. -13dBm/MHz is acceptable.

LGE: exactly the view with Huawei. We consider 3dB desense in LTE then, -13dBm/MHz is reasonable.

DCM: we support this proposal. For Huawei, what is the problem for this proposal?

Huawei: we also have a paper that analys on UE feasibility on if UE can meet -25dBm/MHz or not. 

Samsung: UE to UE co-existence is very challenging from mmWave capabile UE implementation perspective.

Verizon: we share the view with Huawei. We do not understand DCM’s concern.

Qualcomm: This is different from LTE. we need to make systeme performance better. On average, we think -13dBm/MHz would be OK while we understand Samsung’s comment. One possibility is -25dBm/MHz is replaced with integrated MBW. 

Decision: 

The document was noted.



R4-1712922
mmWave UE-UE co-exist requirement






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Session chair note: moved from 9.4.3.9
Abstract: 

This contribution provides mmWave UE-UE co-existence requirement proposal.

Proposal: Two choices can be considered for mmWave UE-UE co-existence requirements:

A: -5, -3, and 2 dBm/100MHz is defined as the mmWave UE-UE co-existence requirements for 28, 40 and 60 GHz protective bands respectively.

B: Using EESS protection conclusion TBD/200MHz as the mmWave UE-UE co-existence requirements for all of the protective bands. The TBD level will be decided in EESS protection discussion.
Discussion: 

Verizon: TBD is included. Do we have WF?

Qualcomm: we like proposal A. this -5dBm/100MHz is similar to our paper.

Skywork: we also support A. 

LGE: Either 100 or 200MHz is OK. But level should be further discussed.

MTK: support A. we think still exception needs to be allowed.
Intel: Support A.

Qualcomm: can we go with this with [ ]?

LGE: OK 
Samsung: 28GHz needs to protect 60GHz with [2] dBm/100MHz?

Korean test labolator: Test uncertainity should be considerd for the proposal.
Agreement: [-5], [-3], and [2] dBm/100MHz is defined as the mmWave UE-UE co-existence requirements for 28, 40 and 60 GHz protective bands respectively. Needs to consider possibility to allow some exceptions 
Decision: 

The document was noted.



R4-1712546
Guideline of Tx/Rx UE spurious emission test at FR2






  CR-  rev  Cat:  () v





Source: Anritsu Corporation

Session chair note: moved from 9.5.2.5.2.4
Abstract: 

For Tx/Rx UE spurious emission tests, considering a feasibility of conformance test based on to a measurement distance, and also to reduce a complexity of the test setup, we discuss a guideline on this test case to propose to RAN5 afterwards.

Discussion: 

Decision: 

The document was approved.


R4-1713642
On the additional spurious emission limit to protect passive services






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide an analysis of the UE power back-off needed to meet the additional spurious emission requirement for protection of passive services.

Proposal 1: to define -7dBm/200MHz as additional UE spurious emission requirement in 23.6-24GHz frequency range. 

Proposal 2: to define the amount of power reduction needed to meet the additional UE spurious emission requirement in RAN4 NR Ad Hoc #4.
Discussion: 

Intel: we do not have a clear explanation why UE and BS have different requirements. Why this unfairness comes from?
Qualcomm: In reality, these values should come from sharing study. We still prefer to have this value for UE. But we can discuss it futher.

Ericsson: we agree with Qualcomm that one simple observation is that more UEs are being activate than BS.

Intel: EIRP as well as antenna pattern assumptions are different. We still do not have a clear explanation.

DCM: WP 5D has not decided value yet. Why does RAN4 decide the value in advance?

Ericsson: On the difference between UE and BS requirements comes from different antenna shapes etc. 
Decision: 

The document was revised in R4-1714048.

R4-1714048
On the additional spurious emission limit to protect passive services






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide an analysis of the UE power back-off needed to meet the additional spurious emission requirement for protection of passive services.

Proposal 1: to define -7dBm/200MHz as additional UE spurious emission requirement in 23.6-24GHz frequency range. 

Proposal 2: to define the amount of power reduction needed to meet the additional UE spurious emission requirement in RAN4 NR Ad Hoc #4.
Discussion: 

Decision: 

The document was noted.



R4-1712881
TP to TS38.101-2 on spurious emissions requirements for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714049.
R4-1714049
TP to TS38.101-2 on spurious emissions requirements for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714347.

R4-1714347
TP to TS38.101-2 on spurious emissions requirements for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.

9.4.3.9
Other Tx requirements [NR_newRAT]

R4-1712385
Clarifications on SRS power levels






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Discussion on SRS power levels according to agreements

Discussion: 

Intel: what frequency range is assumed in this paper?
Qualcomm: RAN1 design is frequency agnostic.

Decision: 

The document was noted.



R4-1712388
Coherent UL MIMO and TP for TR 38.817-01






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Definition of coherent UL MIMO

Discussion: 

Intel: description of use cases is clear. But these are frequency depending. We would like to have a WF since TP is prepature.
Huawei: in last meeting, it seem that this scenario is low priority in RAN1. Non coherent UL MIMO and associated requirements should be discussed. Not all UEs with UL MIMO support coherent UL MIMO. We think that coherent UL MIMO should be considered in future release.

Qualcomm: For Intel, yes, we understand the comment although we are not sure if we can include additional information with one paper. For Huawei, we did not fully understand the comment. Is there priority list in RAN1? Our paper is UE capability is required so that requirement speicif to this capability is needed for coherent UL MIMO.

Huawei: Corresponing code book is being discussed in RAN1 but we are not sure if RAN1 finishes both. We can send an LS to RAN1 to check the RAN1 view.

Qualcomm: we do not understand the point. We can think about the LS. 

Huawei: Time is very limited. 

Decision: 

The document was noted.



R4-1714050
WF on Coherent UL MIMO






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Decision: 

The document was approved.


R4-1712529
TP to 38.101-3: maximum output power and unwanted emissions for EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for maximum output power and unwanted emissions (ACLR and SEM) for intra-band contiguous EN-DC

Discussion: 

Nokia: EN-DC is used and we support this. In any case, this needs maintenance. We are not sure how[0.95] for MBS in ACLR comes from, but we are ok with this TP.

Huawei: needs to know Notation of DC_(n)71B.
Intel: we need time to check the TP.

Qualcomm: we need to relative power control etc.

Huawei: it would be good to have harmonization between Tx and Rx. We are not sure if we introduce requirements for only one band with portion of requirements.

Ericsson: For class B, if we come with another way, we can change it. For Qualcomm, we still power control aspect. For Structure, this structure is normal. It is not a problem to introduce 71.

Nokia: we agree with Ericsson on class B. For Huawei, if we can agree with the current version then, we add additional information on top of this TP.
Huawei: at leaset 6.2.2, that is transmit power, we are not sure if the E-UTRA + FR 1 or FR2 is treated separately or not. We need to separate these. More details are needed. 
Decision: 

The document was revised in R4-1714051
R4-1714051
TP to 38.101-3: maximum output power and unwanted emissions for EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for maximum output power and unwanted emissions (ACLR and SEM) for intra-band contiguous EN-DC

Discussion: 

Intel: For table 6.5231-1, frequency offset is inconsistent with what we approved in other approved TPs.
Decision: 

The document was revised in R4-1714450.

R4-1714450
TP to 38.101-3: maximum output power and unwanted emissions for EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for maximum output power and unwanted emissions (ACLR and SEM) for intra-band contiguous EN-DC

Discussion: 

Decision: 

The document was approved


R4-1712877
UE capabilities for NC intra-band UL CA






  CR-  rev  Cat:  () v





Source: Intel Corporation

Proposal 1: The maximum NC CA CC frequency separation from outer edge to the outer edge of the outmost CC can be 100 MHz, 200 MHz or 400 MHz
Proposal 2:
To limit the number of sub-blocks for all non-contiguous intraband combinations to a maximum of 2 or to limit the number of gaps between the sub-blocks to 1 for all UEs.

Observation 1:  The number of sub-block combinations that aligns with Proposal 1 can be large. RAN4 should define requirement for representative cases assuming the network implementation will allocate resources in alignment with this requirements.

Discussion: 

AT&T: we cannot agree with this. RAN4 should focus on MPR evaluation. This is specific to chip design.
Qualcomm: we have the same view.

Intel: when we do simulation for MPR, we need to have some basic frame work.

Verizon: we agree with Intel’s proposal.
Decision: 

The document was noted.



R4-1712882
PA calibration gap for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Skyworks: we understand the concept. Is predistortion applied to all cases, QPSK and pi/2 BPSK requirement is quite relaxed. 
Qualcomm: it is an interesting proposal. According to offline discussion, gap lengh would so long, so that we need to discuss this more. 

Intel: For Skyworks, we can discuss how to UE allows to calibrate accoding to the gaps. For Qualcomm, we understand the comment. We would like to see if there is strong concern to send an LS.
Nokia: we do not see how nw configure this gap and also we would like to know how much advantage we can get from this feature. It is premature to send an LS to RAN1 now.
Intel: we can follow mechanism of eMTC. Regarding necessity, since some UEs would use predistortion or not, so we are not sure how we derive MPR. 

Nokia: if this gap is mandatory feature for UE? What is the advantage if gap is provided. 

Agreement: Proposal 2
Decision: 

The document was noted.



R4-1713079
Beam Correspondence Requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper we propose the definition of the beam correspondence requirements

Proposal 1. The requirements for beam correspondence should consider the transmit and receive direction of signals. 

Proposal 2. Define the beam correspondce requirement as the maximum allowed mismatch between the best beam(beam yielding highest EIRP in a give direction) and the beam the UE chooses to transmit in the direction of the incoming DL signal.
Proposal 3. The beam correspondence tolerance should be 2dB.
We also proposed a test methodology in Section 2.2.

Discussion: 

Sony: No polarization? Rx antennas for MRC with collocated is required?
MTK: we had a similar idea based on EIRP but method is different. In proposal, the test menhod involves number of beams not to be standized. In general, approach is ok but tolerance needs to discuss further.

Huawei: we have a similar comment with Sony. Proposal needs to consider best beam but when do we test if DL transmission direction is the best? Or choosen randomly? The corresponding beam will not be the best. We are not confident about the tolerance of 2dB. That should be larger than 2dB. This needs more study.

Qualcomm: For Sony, polization was not considered in this paper. If dual pole, corresponding xx For MRC etc, UE is transmitting where DL signal comes from. For MTK, their proposal is just using EIRP. The number of beams is configured with all possible, if UE has low numer of beams, if the beam granularity is low, correspondence and peak EIRP are different requirements. Correspondence needs to be applied to any directions. Peak EIRP is applied to a given direction. The direction to be tested will be choosen randomly. 

Skyworks: if beam is choosen randomly, we are not sure 2dB is good enough for battery.

Qualcomm: Tolerance is relative to the best gain 
Huawei: We need to understand more. 

Samsung: how to define all beams? 

Intel: we would like to revisit this since proposal 2 is related with spherical coverage.

Agreement: Proposal 1 
Decision: 

The document was noted.



R4-1712735
TP for TS 38.101-1 introduction of band n71 for transmitter characteristics





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: T-Mobile USA Inc.

Session chair note: The file was corrupted. Moved from 9.4.1.1
Abstract: 

This document includes a text proposal that is an introduction of n71 to TS 38.101-1 for transmitter characteristics.

Discussion: 

Decision: 

The document was revised in R4-1714052.


R4-1714052
TP for TS 38.101-1 introduction of band n71 for transmitter characteristics





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: T-Mobile USA Inc.

Abstract: 

This document includes a text proposal that is an introduction of n71 to TS 38.101-1 for transmitter characteristics.

Discussion: 

Dish: For co-existence table, we agreed that E-URA and NR bands have different tables?
Skyworks: when E-UTRA was introduced, E-UTRA spec had E-UTRA bands only.

Qualcomm: when frequency range is overlapped, that is duplicated. But in some case, E-TURA band and NR bands frequency range are different.

Decision: 

The document was approved.


9.4.4
Receiver characteristics [NR_newRAT]

9.4.4.1
REFSENS [NR_newRAT]

<SNR> 
R4-1712949
Discussion on UE REFSENS SNR and simulation results






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Observation 1: The SNR value is about -1.6dB for all cases with different number of PRB and bandwidth and SCS combination.
Discussion: 

Decision: 

The document was revised in R4-1714027.



R4-1714027
Discussion on UE REFSENS SNR and simulation results






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

.
Proposal 1: Use CR=1/3 for the REFSENS SNR simulation assumption.

Proposal 2: Use PRB bundling size 2 for the REFSENS SNR simulation assumption.
Proposal 3: Choose 1-symbol front-load DMRS for both DMRS configuration Type 1 for SCS 15kHz and 30kHz and DMRS configuration type 2 for SCS 60kHz and 120kHz.

Proposal 4: Choose one PT-RS port that is present in every OFDM symbol and every 2nd RB with no RB offset in the scheduled RBs.

Proposal 5: Still use -1dB SNR value for the NR UE REFSENS analysis.
Discussion: 

<P3>

Ericsson: For P3, we need more discussion which options to be used. Companies used different assumptions. 
Intel: we have the same view with Ericsson.

<P4>

Samsung: why do we need to consider PT-RS for refsens and phase noise is much lower than thermal noise in refsens? This PT-RS is to compensate for phase noise issue.

Huawei: we also think that we do not need to consider it. We agree with Samsung. 

Ericsson: we do not have strong views.

Intel: We need to check RAN1 situation although we have the same view with Samsung. We would like to keep this open.

LGE: we have the same view with Samsung and Huawei. This can be checked by other demod teset. 

<P5>
Intel: we need to discuss if -1dB can be kept or not with practical results.

Ericsson: Proposal 5 can be modified like : Still use -1dB SNR value for the NR UE REFSENS analysis target.
Intel: we just want to clarify that we may not have exact -1dB.

Qualcomm: we agreed with using -1dB for analysis. Shold be better than LTE which is -1dB.

Intel: -1dB was selected for tentative target. 

Agreement: 
Proposal 1

Proposal 2

Modified Proposal 5:  Still use -1dB SNR value for the NR UE REFSENS analysis target
Decision: 

The document was noted.



R4-1713203
Simulation resuts for UE REFSENS SNR levels






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1713987.

R4-1713987
Simulation resuts for UE REFSENS SNR levels






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal 4: Use 0.5dB as the IM to cover the baseband implementation margin between floating and fixed-point implementation under AWGN 1x1 for NR REFSENS.Discussion: 

Intel: Our paper proposes to apply the same IM of 2.5dB for LTE to that of NR. We also need to synchronization aspect.

Huawei: we support Intel. IM is how parameters for refsens to be included into BB and also UE vendors use this marging for mass production. 

Qualcomm: we need to make clear the definition of IM for BB.
Dish: with respect to IM, we fully agree with Qualcomm. This term has been very confusing

LGE: we have the same view with Intel and Huawei. Margins need to be considered in both RF and BB, respectively. 
Ericsson: How does noise factor caluculation come from? Huge implementation magin may be hidden.
Qualcomm: Digital domain margin is more precise than that for analogue.

Decision: 

The document was noted.

R4-1712316
NR REFSENS SNR definition






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Proposal #1:
Agree on the following REFSENS definition procedure

· Use tentative SNR = -1 dB as the assumption for NR RF REFSENS definition

· Define REFSENS FRC and define corresponding SNR value (SNRFinal) as per RAN1 work progress (final SNR value may be different from tentative SNR)

· Replace the tentative SNR value with final SNR value once it is finalized as follows: REFSENSFinal = REFSENS + SNRFinal – SNR
Proposal #2:
Use the following REFSENS SNR simulation assumptions

· Prioritize the following channel bandwidth and SCS

· 10 MHz CBW + 15 kHz SCS (FR1 LTE refarming bands)

· 50 MHz CBW + [15/30] kHz SCS (FR1 NR bands)

· 50 MHz CBW + 60 kHz SCS (FR2)

· LDPC CR = 1/3

· 2 PRB bundling

· DMRS configuration: 
· Option 1: Type 1, DL-DMRS-len = 1, DL-DMRS-add-pos = 2

· Option 2: Type 1, DL-DMRS-len = 1, DL-DMRS-add-pos = 3

· PTRS configuration

· FR1: No PTRS
· FR2: PTRS is configured

· KPTRS = 2 (transmitted in every 2nd RB)

· LPTRS = 1 (transmitted in each OFDM symbol)

Proposal #3:
Use REFSENS SNR IM = 2.5 dB for FR1 and FR2.

Discussion: 

Agreement: Proposal #1
Decision: 

The document was noted.



R4-1712477
NR UE REFSENS simulation results for FR1 and FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Proposal 1: Use 2 DMRS symbols instead of 1 DMRS symbol for UE RESENS SNR simulation assumptions and setting the UE requirements.

Additionally, the following simulation results for the SNR levels of 95% throughput when using practical channel estimations with 2 DMRS symbols should be taken into account when setting UE REFSENS requirements. RAN4 should still discuss how much additional implementation margin should be added on top of these results to cover other UE implementation imperfections but practical channel estimation. In our view roughly 1 dB additional baseband implementation margin could be considered since practical channel estimation is used in these NR UE REFSENS simulations compared to ideal channel estimation used in the LTE UE REFSENS simulations. 
Discussion: 

Decision: 

The document was noted.



R4-1712853
Simulation results for target SNR of NR REFSENS






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Observation 1. With CR = 1/3, 0.5 dB/0 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.

Observation 2. With CR = 1/6, -2.0 dB/-2.5 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.
Discussion: 

Decision: 

The document was noted.




R4-1712238
Discussion on UE REFSENS and simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Decision: 

The document was noted.



R4-1714028
WF on UE REFSENS simulation assumptions






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Discussion: 

Decision: 

The document was approved.

<NR UE REFSENS UL configuration>
R4-1712933
NR UE REFSENS UL configuration





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we propose that NR UE REFSENS requirement is defined without any uplink RB restriction for all NR bands and uplink configuration does not need to be explicitly presented in technical specifications.

Proposal: NR UE REFSENS requirement is defined without any uplink RB restriction for all NR bands and uplink configuration does not need to be explicitly presented in technical specifications.              

Discussion: 

Skyworks: UL RB limitation is applied to only FDD. We still this is useful.
Huawei: UL configuration is band dependent. It is necessary to keep it.

Nokia: maybe for NR some bands like B8 need discussion MSD for 20MHz channel bandwidth introduction.

LGE: We have concern on this proposal. If we agreed with MTK proposal, how we could design UE REFSENS.

Qualcomm: if we did not have restriction, the refsens is very poor.

MTK: If the network will use this information?
Decision: 

The document was noted.


9.4.4.1.1
[FR1] REFSENS [NR_newRAT]

<General>
R4-1712710
Discussion on FR1 REFSENS and ?RIB






  CR-  rev  Cat:  () v





Source: Dish Network

Abstract: 

This contribution provides further consideration and proposals on Sub-6GHz REFSENS and ?RIB.

Observation 1: Parameters for REFSENS should be defined clearly to achieve consistency amongst different bands.

Observation 2: ∆RIB is not consistent over different band combinations in RAN4
Proposal1: Define NF and IM parameters clearly for REFSENS definition 

· Split NF into NF at LNA input “RFIC Part” and NF for RF FE loss “RF FE part”

· Most of the required margin can be hidden in the “RFIC part” of NF

Proposal2: ∆RIB shall not be used in NR specifications
Discussion: 

Qualcomm: for P1, we are not sure if this reflect the margin. For P2, if the proposal 2 is delta RIB to be 0, how can be the maring accommodated?
Intel: For P1, this splitting is implementation depdent. For P2, we have the same view with Qulcomm.

Dish: For P1, does the group agree with defining IM more precisely than LTE? It is natural if delta RIB is 0dB, we need to check the remining margin. For Intel, I cannot understand how this proposal impact on UE implementation? We do not think this does affect implementation.
Ericsson: regarding P1, we also think that it is an attractive idea. But only three days are left. We can discuss further refarming bands whose noise factor is not realistic.
Decision: 

The document was noted.



R4-1712973
UE REFSENS for NR bands below 6GHz






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Intel: we may need to check refsens one by one but the approach itself is agreeable.
Ericsson: we noticed that LTE values are copied that means we repeat the same mistake we made in Rel8. REFSENS for low bands like B5, 8, 20, 28 and 71 can be modified. 

Nokia: we share the similar view with Erisson. For this UL allocation table, this does not needed.

Qualcomm: For UL configuration values, b/w CPOFDM and DFT-s-OFDM has different number.

Nokia: I did not mention ul configuration should not be specified for TDD. 
Decision: 

The document was noted

<n77, n78 and n79>
R4-1713798
Sub6 Reference Sensitivity






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 

This proposal is for reference sensitivity for n77, n78 and n79 based on the SNR = -1dB, agreed NF and spectral utilization.

Discussion: 

Huawei: For table 1, we had an agreement that we do not need to reduce IM further.
Intel: For Skyworks, IM of 1dB for BB is so small.

Skyworks: we have clarified this in Nagoy with contribution related with analogue part but not included digitial domain. Many of the contributiors came from 3G which do not exit in 4G.

DCM: we can determin the refsens if we can reuse LTE Band 1 for nB1.

Decision: 

The document was revised in R4-1714029.



R4-1714029
Sub6 Reference Sensitivity






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 

This proposal is for reference sensitivity for n77, n78 and n79 based on the SNR = -1dB, agreed NF and spectral utilization.

Discussion: 

Vodfaone: For IM, IM is band agnostic? Or range specific?
Qualcomm: B
and agnostic.

Vodafone: if that is the case, we need to agree with the IM.

Skywork: NF includes diplexer + diplxer loss? Delta Tib and Rin are considered?

Qualcomm: This does not include diplexer loss. 

Note: The table numbers only are agreed.
Decision: 

The document was approved.


R4-1713209
NR UE REFSENS requirements at sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

Inthis paper, we propose on the NR UE REFSENS requirements for FR1 UE to use the Target SNR point based on our simulation results

Discussion: 

Decision: 

The document was noted.


<n8>
R4-1712164
Baseline REFSENS for expanded BWs in n8 





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: SoftBank Corp.

Abstract: 

This paper is to propose baseline REFSENS values (based on LTE practice) for the expanded portions of n8, i.e. 15MHz and 20MHz BW.

[Proposal-1] Baseline REFSENS values and UL configurations are proposed as above for expanded BWs for n8. 
[Proposal-2] Similar adjustments for LTE to NR REFSENS conversion are to be applied to the proposed values.
[Proposal-3] The final values based on this paper are put in “square brackets” for one meeting cycle to confirm.
Discussion: 

Decision: 

The document was approved.



<n1>
R4-1712338
On NF of LTE re-farming band n1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Ericsson: we would like to discuss NF and IM further.
Intel: we need know the technical justification.

Decision: 

The document was approved.



<n71>
R4-1713270
n71 UE REFSENS Evaluation and Proposal for TX Configuration






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to define MSD for DC_71A-n71A, it is important to establish the NR standalone REFSENS in addition to LTE REFSENS. This contribution provides a first evaluation of the difference between NR and LTE B71 UE RESENS and makes proposals thereto.

Discussion: 

MTK: How to determine the number of RBs? For NR, smaller guard band is taken into account?
Intel: we would like to check the number further.

Skyworks: For MTK, we selected numbers specified in LTE band 71 for comparison. We took into account guard band for Tx and Rx sides. For Intel, at leaset the 1st two numbers for 5 and 10MHz, it must be ok.

Dish: we understand the tx noise increases technically. But we would like to discuss NF for n71.

Skyworks: This is based on NF of B71. We used delta from refsens for n71.

Dish: can we still change for n71 REFSENS in the Dec specification after Dec?

Skyworks: This contribution had an intention to establish baseline. Can we go with [ ] for all the numbers?

Dish: we are ok with all the values with [ ] if there is note that if NF assumption is changed, REFSENS is changed accordingly.
Decision: 

The document was revised in R4-1714030.

R4-1714030
n71 UE REFSENS Evaluation and Proposal for TX Configuration






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to define MSD for DC_71A-n71A, it is important to establish the NR standalone REFSENS in addition to LTE REFSENS. This contribution provides a first evaluation of the difference between NR and LTE B71 UE RESENS and makes proposals thereto.

Discussion: 

Dish: For potential excersize of NF, has Ericsson requested t-doc?
Ericsson: we can do it now.
Decision: 

The document was approved.

R4-1714335
REFSENS FR1 re-farmed bands






  CR-  rev  Cat:  () v





Source: Ericsson.

Decision: 

The document was revised in R4-1714451.

R4-1714451
REFSENS FR1 re-farmed bands






  CR-  rev  Cat:  () v





Source: Ericsson.

Decision: 

The document was approved.

R4-1712402
TP to 38.101-1: N71 specific changes to section 7






  CR-  rev  Cat:  (Rel-15) v





Source: T-Mobile USA

Session chair note: The t-doc is moved from 9.4.1.1

Abstract: 

This contribution contains the N71 specific changes for 38.101-1 section 7.  Except for the REFSENS requirements the N71 changes in this section mirror the band 71 requirements found in TS36.101.  

Discussion: 

Dish: Could you input inband blocker level?
Decision: 

The document was revised in R4-1714336.

R4-1714336
TP to 38.101-1: N71 specific changes to section 7






  CR-  rev  Cat:  (Rel-15) v





Source: T-Mobile USA

Abstract: 

Discussion: 

Decision: 

The document was endorsed.

<TP for REFSENS>
R4-1712974
TP to TR 38.817-01: UE REFSENS for NR bands below 6GHz





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1714375.



R4-1714375
TP to TR 38.817-01: UE REFSENS for NR bands below 6GHz





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Qualcomm:we have concern on []  for all the bands.
Decision: 

The document was revised in R4-1714452.


R4-1714452
TP to TR 38.817-01: UE REFSENS for NR bands below 6GHz





38.817-01
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


9.4.4.1.2
[FR2] REFSEMS [NR_newRAT]

R4-1712321
REFSENS for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Qualcomm: Implementaiton loss is large. We need information how that comes from?

Intel: we can share the details on the loss, form factor etc. 

Decision: 

The document was noted.



R4-1714354
WF on FR2 REFSENS






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Qualcomm: we need to update Qualcomm’s data.
DCM: Implementation loss is the contravercial item. 
Decision: 

The document was revised in R4-1714448.



R4-1714448
WF on FR2 REFSENS






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was apprved.



R4-1712322
TP on REFSENS for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714456.



R4-1714456
TP on REFSENS for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved
o.

R4-1712924
mmWave best EIS evaluation result update






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our mmWave best EIS evaluation results update.

Discussion: 

DCM: we need to know the reason for diversity gain of 1dB.
Huawei: For mmWave, if we use two poloazation, they do not have therorical gain. Based on analysis, we proposed 1dB.
Decision: 

The document was noted.



R4-1712935
NR FR2 UE REFSENS





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we provide our NR FR2 UE REFSENS budgeting analysis for joint consideration in future specification development.

Discussion: 

Skyworks: diversity gain for poloriztoin gain, we understand degradation in real environment but what about in chamber?
Sony: The WF last meeting was not agreed but most logical way is considering total power received. 

MTK: Sony already shared our views. There is no diversity gain.
Decision: 

The document was noted.



R4-1713676
mmW UE Sensitivity






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

We present peak EIS for a performance-optimized packaging. We also present pk. and off-peak values for typical packaging which include reduction in number of antenna modules, and extending a glass cover over the antenna modules.

Discussion: 

Samsung; if we look at budge table, feeder line loss is missing.
Intel: why the ideal package is assumed for refsnes?

Qualcomm: For Samsugn, transmission loss is not counted. For Intel, 
Decision: 

The document was revised in R4-1714031



R4-1714031
mmW UE Sensitivity






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

We present peak EIS for a performance-optimized packaging. We also present pk. and off-peak values for typical packaging which include reduction in number of antenna modules, and extending a glass cover over the antenna modules.

Discussion: 

Decision: 

The document was noted.


R4-1713678
On Testing REFSENS using OTA for FR2






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Abstract: 

During RAN4#84bis, the group was close to defining performance requirements based on proposals from various companies until the question how REFSENS shall be tested using OTA for FR2 came up. This contribution outlines suitable approaches to measure REFSENS.

Discussion: 

DCM: Is there any core spec impact due to these proposals?
Qualcom: we agree with single pole measuremet. good tiem saving feature
R&S: For DCM, this is related with how refsens to be specified.  For Qualcomm, this test should be quicly done.

Sony: as we will discuss, there could be different kind of diversity like patterna etc. we should make a test not to make requirements too tight. Option 3 seems the best. In case, we have a patern diverisy, there is a risk that one receiver is bad performance.
R&S: This is related far filed distance. Measurement should not discriminate UE with different implementations
Decision: 

The document was approved.



R4-1713683
On the impact of polarization for UE RF requirements for FR2






  CR-  rev  Cat:  () v





Source: Sony, Ericsson

Session chair note: Moved from 9.4.1 although the content itself is related to both EIRP and EIS, the main point would be related to EIS.

Discussion: 

Decision: 

The document was noted.


R4-1713696
Array antenna receiver characteristics






  CR-  rev  Cat:  () v





Source: Sony, Ericsson

Discussion: 

Decision: 

The document was noted



9.4.4.2
DC related requirements [NR_newRAT]

9.4.4.2.1
[FR1] Delta RIB and MSD evaluation within 6GHz [NR_newRAT]

< DC_71b+n71b >
R4-1712449
Simulation results for MSD of DC_71b+n71b






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Skyworks: we did mesaurenet in similar case. We have already had euql PSD with 3dB back of each RAT.
Decision: 

The document was noted.



R4-1713265
DC_71A_n71A MSD evaluation for 1 UL and 2UL paths






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to progress in the definition of the requirement for DC_71A-n71A this contribution explores a number of scenarios with measurements and compares behaviour of both 1PA/antenna and 2PA/antenna architectures.

Proposal 1 on power sharing: Equal PSD split is used for collocated intra-band DC.
Proposal 2 on UL configuration for REFSENS:

· For 2 PA/antenna architecture: No restriction on RB allocation.
· For 1 PA/antenna architecture: Partial RB allocation is restricted to the lowest frequency position, total RB number is equal to the LTE REFSENS UL configuration corresponding to the same aggregated BW and split between LTE and NR proportionally to their respective channel bandwidths.
Proposal 3 on UE architecture:

· Single PA/antenna architecture with restricted UL configuration is used to develop minimum requirement.
· Two PA/antenna architecture requirement without UL configuration restriction with associated UE capability is developed within Release 15, larger aggregated BW than 20MHz or non-contiguous LTE/NR channels is FFS. 
Discussion: 

Intel: For P2, no restriction for 2PA/antenna, we need to consider revserse leakage etc. if we consider other aspects, the proposal may not apply.
MTK: For P3, do you recommend to have different requirements? For UL RBs restrictions, one is for LTE and the is for NR. For LTE, RB restriction is 20RBs. 

Dish: For P3, how to capture requirements to distinguish one PA or two PA architecture UEs.

Qorvo: we support skywork proposals. We assumed similar analysis with similar assumptions in our paper. With 20MHz, having 2PA reduces significantly noise in Rx.

Apple: For P2 and P3, we can not agree with no restriction with 2Pas since even single PA has RBs restriction for UL.

Skyworks: For Intel, we would like to understand the comment since our assumption is collocated case. 20RBs are agreed for 20MHz channel bandwidth for LTE 71. We should have two separate requirements. For two Pas case, more stringent requirements than that for single PA is defined.  

MTK: If we specify RB restriction is used, why two PA requirements are needed?

Apple: this is the 1st time to have different requirements depending on different UE architectures. 

Skyworks: UE with two PA has reasonable requirements while UE with single PA would have not better performance than that for two PAs.
Decision: 

The document was noted



R4-1712747
Discussion of UE Architectures for DC_71A-n71






  CR-  rev  Cat:  (Rel-15) v





Source: Qorvo

Abstract: 

In RAN-84bis, the DC_71A-n71 combination was first discussed [1]. This submission discusses possible UE RF Front End (RFFE) architectures to support this combination.

Discussion: 

Decision: 

The document was noted.



< MSD values for DC_3A_n78 due to 2nd harmonics>
R4-1712952
On harmonic requirements for B3+B78 DC






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

MSD values for DC_3-n78 are analyzed in this contribution. 
Proposal 1 The ΔRIB,c value should be considered separately in the specification for the REFSENS of LTE-NR DC band combinations. 

Proposal 2 It is proposed to consider 5dB MSD improvement for the channels hit directly by harmonic and no MSD improvement for side lobe MSD.
Table 3 MSD for Band n78 due to 2nd harmonic
	DC_3-n78
	MSD
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	Band n78
	Direct hit
	22.1
	18.9 
	17.1 
	15.9 

	
	Side lobe
	1.9
	1.1
	0.8
	0.3


Proposal 3 40MHz CBW for Band n78 should be considered additionally for direct hit MSD.
Proposal 4 As the side lobe MSD decreases for larger CBW, for the NR BW larger than 20MHz for n78, there is no need to define the side lobe MSD.

Proposal 5 It is proposed to agree on the MSD values for DC_3-n78 in Table 5 and uplink configuration in Table 6. 
Abstract: 

This contribution is for approval.

Discussion: 

Qualcomm: For P2, 5dB MSD improvement for what. 
Huawei: Compare Table 2 and 3.

LGE: they are using improved PA mode but it is not clear and we need to check that.
Nokia: MSD is defined for 15kHz SCS only? We are ok with that. There is a typo in table 6.

Huawei: For LGE, if we look at our paper, with optimized PA design, we can achieve 5dB improvement. For Nokia, we reused for wider channel bandwidth of 40MHz.

Nokia: what about different SCSs? 
Huawei: MSD is only for 15kHz SCS. We think that MSD value would be the same even with different SCS.

Skyworks: For different SCS, one is for higher SCSxxx
Nokia: in any case, we think that MSD for 15kHz SCS is sufficient. 

Huawei: Is that ok to use a particular SCS for MSD?
LGE: MSD is the same regardless of SCS.

Agreement: MSD will be defined with the lowest valid SCS.
<P1>
Qualcomm and DCM: idea is fine.

Agreement: Proposal 1, 2 and 5
Decision: 

The document was noted.



< MSD values for DC_28-n77 and DC_19-n79 due to harmonic mixing >
Session chair note: RFIC 5th order harmonic rejection assumption is totally different between Huawei(20dB) and MTK(40dB).
R4-1712976
On harmonic mixing for some LTE NR DC band combinations






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Skyworks: if you have perfect square wave, 20dB is quite relaxed.
MTK: in our analysis, we have 40dB for this 5th order rejection. During 3rd order analysis, we used 20dB rejection for caluculation. As Skyworks mentioned, there are difference of 6dB between 3rd and 5th since 5th order has more frequency distance. Also we have some improvement for transceiver. So we think 40dB is reasonable.

Huawei: we are open to discuss it. For MTK, if there is an improvement, that comes from other components?

MTK: The improvement of RFIC. We did not assume PCB isolation.

Nokia: For table for UL configuration, can we follow the way we agreed for harmonic?

Agreement: MSD will be defined with the lowest valid SCS.
Decision: 

The document was noted.



R4-1713154
MSD analysis for B28 in DC_28A_n77A due to 5th order harmonic mixing





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we provide MSD analysis for B28 in DC_28A_n77A due to 5th order harmonic mixing. The result is also used to estimate MSD values for B19 in DC_19A_79A.

Discussion: 

Decision: 

The document was noted.



< MSD values for DC_28-n77 and DC_19-n79 due to harmonic mixing >
R4-1713276
DC_20A_n28A and DC_28A_n20A MSD evaluation






  CR-  rev  Cat:  () v





Source: Skyworks Solutions Inc.

Abstract: 

In order to progress in the definition of the requirement for DC_20A_n28A and DC_28A_n20A this contribution makes evaluation for the IMD3 issue and describes the required two PA architecture.

Observation:
· IMD3 interference level falling into B20 upper DL frequency range is likely dominated by RF front-end passive non–linearity and can result into moderate MSD.

· This MSD level can be easily reduced if RB restrictions are applied to both UL signals.

· It is FFS to define these RB restriction rules based on further measurements.
Discussion: 

MTK: according to our analysis, there is no IMD issue if we used channel based analysis.
Skyworks: we will check that.

LGE: we also agree with MTK. 
Decision: 

The document was noted.



R4-1713797
MSD DC combinations B3-n77, B41-n77 & B42-n77






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Session chair note: No information on channel bandwidths for MSD caluculations.
Abstract: 

This document, outlines the MSD for 3 combinations of LTE + NR(1).  The combos were chosen as a minimum set that outline the most common types of MSD to be expected as the DC combination list grows with time.  NR band n77 encompasses n78 and is the widest of all NR bands.

Discussion: 

Decision: 

The document was revised in R4-1714012.



R4-1714012
MSD DC combinations B3-n77, B41-n77 & B42-n77






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 

This document, outlines the MSD for 3 combinations of LTE + NR(1).  The combos were chosen as a minimum set that outline the most common types of MSD to be expected as the DC combination list grows with time.  NR band n77 encompasses n78 and is the widest of all NR bands.

The proposals follow:

Proposal 1: B3+n77 2nd harmonic B3 Tx on n77 MSD = 26.51 dB

Proposal 2: B3+n77 IM2 TX (B3+n77) MSD = 20.6dB  31
Proposal 3: B3+n77 IM4 TX (B3+n77) MSD = 9.36dB(8dB
Proposal 4: B41+n77 cross band desense B41 to n77 MSD = 8.3 dB
Proposal 5: B42+n77 synchronous operation, no simultaneous Tx/RX
Session chair note: The values in Proposal 5 are the same as those in R4-1713798.
Discussion: 

DCM: Compared to B3+B42, the proposed values are worse for IM4 since in LTE, the value is 8dB.
Softbank: For P5, 2nd harmonic can happen but other LTE pairs. How we address these for other pairs? Is this specific to B42+n77? 

Qualcomm: the chance impacted by IMD is likely since bandwidth is wider. 
Softbank: considering NR, plenty of flexibility for configurations is allowed compared to LTE. we need a clear threshold when this kind of agreement is applied.

Huawei: we are ok if the same values are applied to B3+n78.

Agreeement: 
Proposal 2, 3 and 5

B3+n77 IM2 TX (B3+n77) MSD = 26dB

B3+n77 IM4 TX (B3+n77) MSD = 8dB
   Agreement for B3+n77 is applied to B3+n78
Decision: 

The document was noted.



9.4.4.2.2
MSD evaluation b/w FR1 and FR2 [NR_newRAT]

9.4.4.2.3
Others [NR_newRAT]

9.4.4.3
Maximum input level [NR_newRAT]

9.4.4.3.1
[FR1] Maximum input level [NR_newRAT]

R4-1713191
UE maximum input level for sub-6GHz intra-band CA






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei,HiSilicon

Abstract: 

sub6GHz maximum input level for intra-band CA

Observation: In LTE, the maximum input level is defined on each CC, the total power on the aggregated bandwidth doesn’t exceed -20dBm.
Proposal: The maximum input level for intra-band contiguous CA should maintain the value -20dBm for 64QAM and -22dBm for 256QAM on Sub-6GHz.
Discussion: 

Decision: 

The document was approved.



9.4.4.3.2
[FR2] Maximum input level [NR_newRAT]

9.4.4.4
ACS/IBB [NR_newRAT]

9.4.4.4.1
[FR1] ACS/IBB [NR_newRAT]

R4-1712323
ACS requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714159


R4-1714159
ACS requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Qualcomm: this kind of things is implementation specific. In terms of our analysis, we do not see necessity of introducing this kind of relaxation. 
DCM: we have concern which is not alingned with previous agreement. 

Samsung: In table 1, BWInterferer is NR signal or LTE? Is there any intention to use LTE as wanted signal and blocker is NR signal.

Ericsson: we would like to be stick around what we agreed. We should mention that when carrier aggregation was discussed, without spaciging, still ACS can be met. In this case, still we have some space between watend signal and blocker signal.

Intel: Current LTE ACS requirement does not consider SU aspect, which should be taken into account. We do think that we should at least try to again simulate filter performance and check if the previous agreement is appropriate or not. At this moment, we would like to make ACS requirement with TBD or [ ]. For Samsung, blocker is NR signal for refarming bands.

Ericsson: 10log comes from analogue selectivity for LTE. Not digital. For filter length, it is related with power consumption, and delay. The proposed relaxation is not justified.  
Huawei: it may be valuable to see this problem. We can use many taps to meet stringent requirement but we will see large ripple so that EVM performance is degraded. 
Qualcomm: This is really implementation specific. We do not see necessity.

Intel: we would like to see other company’s input. 

MTK: we also have not checked this considering higher SU.
Vodafone: we are agaist using [ ]. Ericsson has a TP without [ ]. 
Qualcomm: we do not agree with Intel’s suggestion.

Intel: Proposals in our contribution are based on simulation results. The previous study did not include any data so that we would like to see technical justification with data. 

Decision: 

The document was noted.



R4-1712530
TP to 38.101-1: ACS





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for ACS for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

Samsung: It is better to clarify if the blocker is NR or LTE signal.
Ericsson: Certainly we could do this. But we have annex where the signal information is provided. 

DCM: Do you intentionally omit 60 and 80MHz channel bandwidth?

Ericsson: No, we missed them.

Intel: we cannot accept this TP as we commented in previous document.
MTK: There was a proposal that n77 and n78 are considered as refarming bands. Is that applied to this proposal?

Huawei: In the Table 7.5.1-1 and Table 7.5.1-1, there are typos for unit. Needs to clarify SCS relatetion.
Ericsson: Main purpose is to check selectivity so that we can have single requirement regardless of SCS.

Qualcomm: n77 and n78 are not refarming bands. But if n42 is generated, that band is a refarming band.
Decision: 

The document was revised in R4-1714162.



R4-1714162
TP to 38.101-1: ACS





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for ACS for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

Decision: 

The document was approved.


R4-1712324
IBB requirement for NR bands for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714160.


R4-1714160
IBB requirement for NR bands for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Qualcomm: ok.
Vodafone: we need time to check this.

DCM: we would like to confirm the transmission power
Decision: 

The document was noted.


R4-1712531
TP to 36.101-1: In-band blocking





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for IBB for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

R&S: Unncessary column should be deleted. 
Ericsson: we will remove them.
Decision: 

The document was revised in R4-1714163.



R4-1714163
TP to 36.101-1: In-band blocking





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for IBB for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

.
Decision: 

The document was approved.


R4-1712703
In-band blocker for n71






  CR-  rev  Cat:  () v





Source: Dish Network

Abstract: 

This contribution proposes to specify n71 specific in-band blocker in a similar way as B71 specific in-band blocker is specified.

Discussion: 

Decision: 

The document was approved.



9.4.4.4.2
[FR2] ACS/IBB [NR_newRAT]

R4-1712328
ACS requirements for NC intra-band DL CA






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Qualcomm: we have some concern on this kind of relaxation. The reason we are not ok with this relaxation is that some operators may be struggling from this large relaxations. 
Intel: we would like to know how much relacation Qualcomm considers.

Qualcomm: what we proposes is that ACS is the basis. Only for the non-contiguous case, we applyACS like requirement to non-contigous CCs. 

Samsung: does this relaxation apply ACS between gap or outside?

Intel: For Qualcomm, we also consider a way Qualcomm mentioned. for Samsung, I need to understand the question.

Samsung: In case of non contigus CA, there is a gap where relaxation is applied for such particular case.

Decision: 

The document was noted.



R4-1713637
TP to TS 38.101-2 ACS requirement for mmW (section 7.5)





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Abstract: 

Text proposal for finalizing the ACS requirement. The proposals include definitions for the ACS tests in case of CA.

Discussion: 

Intel: From our perspective, Proposal 1 and 2 are ok. For proposal 3, this does not address our concern. For Proposal 4, we would not like to havd a ACS requirement for inter band CA.

Agreement: Proposal 1 and 2.
Decision: 

The document was revised in R4-1714337.



R4-1714337
TP to TS 38.101-2 ACS requirement for mmW (section 7.5)





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Abstract: 

Text proposal for finalizing the ACS requirement. The proposals include definitions for the ACS tests in case of CA.

Discussion: 

Decision: 

The document was approved.


R4-1713638
TP to TS 38.101-2 IBB requirement for mmW (section 7.6.1)





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Abstract: 

Text proposal for finalizing the IBB requirement. The proposals include definitions for the IBB tests in case of CA.

Discussion: 

Intel: Proposal 1 and 2 are ok. But our proposal is to relax 8dB like ACS in our paper. 

Samsung: we need to check in gap IBB

MTK: we are ok with the principles. For P3 for Figure 3, the lower ACS and IBB CC do not have the same channel bandwidth with CC1. Is this intentiona?

Qualcomm: YES.

Aggreement: Proposal 1 and 2.
Decision: 

The document was revised in R4-1714338.


R4-1714338
TP to TS 38.101-2 IBB requirement for mmW (section 7.6.1)





38.101-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Qualcomm Incorporated

Abstract: 

Text proposal for finalizing the IBB requirement. The proposals include definitions for the IBB tests in case of CA.

Discussion: 

Decision: 

The document was approved.

9.4.4.5
Out of band blocking and spurious response [NR_newRAT]

9.4.4.5.1
[FR1] Out of band blocking and spurious respons [NR_newRAT]

R4-1713794
Sub6 Blocking






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 

In meeting #84Bis, this paper was not approved and further discussion occurred via email on ACS, IBB and OBB. This paper explains the reasoning behind relaxing the OBB requirements for sub6 NR.

Discussion: 

DCM: we had an offline discussion and we requested to reduce the offset from 200MHz to 65MHz for range 2 for NR bands.
Intel: we would like to understand the motivation.

R&S: why do we need all Lte bands?  In Table 7.6.2-3:2, there are NOTE 5 and 6 but they are not used in the table.

DCM: 50MHz channel bandwidth *3 is 150MHz. In that case, OOB starts 5.5 GHz where Wifi exists. If we use 200MHz or 400MHz, then, UE is affected by WiFi.
Qualcomm: WiFi frequency is from 5.15 GHz. 

Ericsson: we need to consider applicability of IBB. OOBB is applied to closer to 3.3GHz. 

Decision: 

The document was noted.


R4-1712325
OBB requirement for NR bands for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714161.

R4-1714161
OBB requirement for NR bands for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1712532
TP to 36.101-1: Out-of-band blocking and exceptions for spurious response





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for OOBB and allowed number of spurious responses for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

Decision: 

The document was revised in R4-1714446.


R4-1714446
TP to 36.101-1: Out-of-band blocking and exceptions for spurious response





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This contribution contains a TP for OOBB and allowed number of spurious responses for below 2.7 GHz and above 3.3 GHz operations (FR1)

Discussion: 

Decision: 

The document was approved.


9.4.4.5.2
[FR2] Out of band blocking and spurious respons [NR_newRAT]

R4-1713639
On UE OOB blocking requirement for mmW






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we discuss UE OOB blocking requirement for mmW. We provide observation and proposals towards the finalization of the requirement specification.

Discussion: 

Intel: we have a similar understanding with qualcomm. We think that we do not need to have OOB for mmWave.
DCM: without spec, how do we know if there is no problem or not.
Qualcomm: if the blocker and wanted single relation is the same as that of IBB, then, at leaset performance guaranted in IBB can be guaranteed.

Intel; we do not think OOB for inter band CA is necessary.

Aggreement: proposal 1, 2, 3, 5, and 6.
Decision: 

The document was noted.



9.4.4.6
Intermodulation/ Spurious/Receiver image [NR_newRAT]

9.4.4.6.1
[FR1] Intermodulation/ Spurious/Receiver image [NR_newRAT]

R4-1713000
Rx wide band intermodulation requirement for n79





38.101
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Source: MediaTek Inc.

Abstract: 

In this contribution, we propose to define n79 Rx wide band intermodulation requirement based on the similar approach as with ACS.

Discussion: 

Decision: 

The document was approved.



9.4.4.6.2
[FR2] Intermodulation/ Spurious/Receiver image [NR_newRAT]

R4-1712883
TP to TS38.101-2 on Rx spurious emissions for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714165.



R4-1714165
TP to TS38.101-2 on Rx spurious emissions for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1714348.


R4-1714348
TP to TS38.101-2 on Rx spurious emissions for FR2






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.

9.4.4.7
Other Rx requirements [NR_newRAT]

R4-1712533
TP to 38.101-3: REFSENS for intra-band EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for REFSENS for intra-band contiguous EN-DC

Discussion: 

Nokia: 20MHz should be expressed like 10+10MHz like intra band CA for LTE. 
Decision: 

The document was revised in R4-1714166.


R4-1714166
TP to 38.101-3: REFSENS for intra-band EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for REFSENS for intra-band contiguous EN-DC

Discussion: 

Decision: 

The document was revised in R4-1714346.



R4-1714346
TP to 38.101-3: REFSENS for intra-band EN-DC





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

This contribution contains a TP for REFSENS for intra-band contiguous EN-DC

Discussion: 

Decision: 

The document was approved.


R4-1712326
NBB requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Proposal 1:
To agree on the numbers for Fuw offset for SCS 15 kHz on Table 1 for Narrow-Band Blocking for re-farming bands.

Proposal 2:
Remove NBB requirements for NR bands.

Discussion: 

DCM: we still have concern on removing NBB requirements for NR bands. But if other companies are ok with this, we accept this.

Decision: 

The document was approved.



R4-1714369
TP for NBB requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

DCM: we still have concern on removing NBB requirements for NR bands. But if other companies are ok with this, we accept this.

Decision: 

The document was approved



R4-1712327
UE capabilities for NC intra-band DL CA






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Proposal 1: The maximum NC CA CC frequency separation from outer edge to the outer edge of the outmost CC can be 200 MHz, 400 MHz or 800 MHz
Proposal 2:
To limit the number of sub-blocks for all non-contiguous intra-band combinations to a maximum of 3 or to limit the number of gaps between the sub-blocks to 2 for all UEs.

Observation 1: The number of sub-block combinations that aligns with Proposal 1 can be large. RAN4 should define requirement for representative cases assuming the network implementation will allocate resources in alignment with this requirements.

Proposal 3:
Interferer BW is set according to option 2, that is Maximum sub-block bandwidth
Discussion: 

AT&T: we have the same comment on UL CA. This is related with device limitation.
Qualcomm: we share the same view. We proposed these values. RAN2 provides sufficient number of bits. We cannot accept any proposals. 

Verizon: we have the same comment that we do not think that this is realistic. We do not support these proposals.

Decision: 

The document was noted.



R4-1712919
TP for TS 36.101-3: clause 7 receiver requirements





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Moved from 9.4.1.1

Abstract: 

This TP is to add Rib,c part for receiver requirements of TS 38.101-3. And some other improvement for the latest version is also added.

Discussion: 

Dish: we are ok with approving this TP. If we get rid of delta RIB, we should modify this TP.
Nokia: terminology may not bee consisit with other TPs.

Huawei: For delta RIB, we can discuss simplification further. For NSA, we can discuss it further about terminology. If we use EN-DC, we need have an abbreviation in the spec.
Decision: 

The document was revised in R4-1714167.


R4-1714167
TP for TS 36.101-3: clause 7 receiver requirements





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Abstract: 

This TP is to add Rib,c part for receiver requirements of TS 38.101-3. And some other improvement for the latest version is also added.

Discussion: 
Decision: 

The document was revised in R4-1714345.

R4-1714345
TP for TS 36.101-3: clause 7 receiver requirements





38.101-3
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei, HiSilicon

Abstract: 

This TP is to add Rib,c part for receiver requirements of TS 38.101-3. And some other improvement for the latest version is also added.

Discussion: 
Decision: 

The document was approved.

9.5
BS RF [NR_newRAT]

9.5.1
General [NR_newRAT]


R4-1712724
Status of BS RF requirements : Editor’s summary






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The status of TS 38.104 and the BS RF requirements in general is presented for information.

Discussion: 

Decision: 

The document was Withdrawn.




R4-1713280
Handling conformance for eAAS and NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considers overlaps between NR and eAAS for conformance work

Discussion: 

Decision: 

The document was not treated.



9.5.1.1
Editor input for BS RF TR (38.817-02) [NR_newRAT]

R4-1714311 TP to TR 38.817-02 v0.4.0: Directional and TRP requirements identification (directional vs. TRP)






Source: Huawei

Decision: 

The document was Approved.
R4-1712124
Draft TR 38.817-02 v0.4.0: General aspects for BS RF for NR





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Updated version with three additional agreed TPs from Dubrovnik implemented.

Discussion: 

Decision: 

The document was Approved.



R4-1713674
TP for TR 38.817-02: Base station classes (5.4)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TR 38.817-02 on BS class to correct the issue on definitions.

Discussion: 

Decision: 

The document was Revised in R4-1714440
R4-1714440
TP for TR 38.817-02: Base station classes (5.4)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TR 38.817-02 on BS class to correct the issue on definitions.

Discussion: 

Decision: 

The document was Approved.


R4-1712650
TP to TR 38.817-02: relations between single core and conducted/OTA test requirements





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 38.817-02 to address relation for the case of single core requirement and two different test requirements for the conducted and radiated conformance requirement, respectively.

Discussion: 

Decision: 

The document was Noted.
R4-1713282
TP to TR 38.817-2:  Transition between in band and out of band





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Captures agreement on in band to out of band transition

Discussion: 

Decision: 

The document was Noted.
R4-1713818
TP to TR 38.817-02: in-band and OoB boundary for OBUE and spurious emissions





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TR 38.817-02 on the updated in-band and out-of-band boundaries for NR BS OBUE and spurious requirements.

Discussion: 

Decision: 

The document was Noted.
R4-1712600
TP to TR 38.817-02: Output power dynamics for FR1 (conducted)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TR

Discussion: 

Decision: 

The document was Revised in R4-1714298
R4-1714298
TP to TR 38.817-02: Output power dynamics for FR1 (conducted)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TR

Discussion: 

Decision: 

The document was Approved.


R4-1712601
TP to TR 38.817-02: Dynamic Range for FR1 (conducted)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TR

Discussion: 

Decision: 

The document was Noted.
R4-1712962
TP for TR 38.817-02: out of band blocking (7.5)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.
R4-1713790
TP to TR 38.817-02 v0.4.0 – OTA ACLR (Sect 9.7.3)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

TP to TR 38.817-02 v0.4.0 – OTA ACLR (Sect 9.7.3)

Discussion: 

Decision: 

The document was Noted.
R4-1712652
TP to TR 38.817-02: Directional and TRP requirements identification (directional vs. TRP)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

Based on the related discussion and TP to the TS 38.104 in this contribution we are providing TP to TR 38.817-02 v0.3.0, introducing additional information on the requirements classification (directional or TRP).

Discussion: 

Decision: 

The document was Approved.



R4-1712963
TP for TS 38.817-02: OTA Dynamic range (10.4)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1713814
TP to TR 38.817-02: OTA receiver spurious emissions, FR2 (10.7.3)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

As background to the TP to TS 38.104, in this contribution we provide TP to TR 38.817-02 on the derivation of the OTA receiver spurious emissions requirement for FR2.

Discussion: 

Decision: 

The document was Approved.
R4-1713025
TP for TR 38.817-02: Adding background information for OTA unwanted emission testing in sub-clause 3.1 and Annex A





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In a contribution presented at earlier meetings [4, 5], issues related to measurement distance and lowest detectable levels have been discussed. In this contribution, some aspects related to testing OTA unwanted emission is described together with addition of TRP in sub-clause 3.1. At the end of the contribution a text proposal for TR 38.817-02 [2] is attached for approval.

Discussion: 

Huawei: This is one approach. We can consider other approach in the future. 


Ericsson: Agreed

Decision: 

The document was Approved.



Post-meeting note: R4-1714547 (TR 38.817-02 v0.5.0) was endorsed by email.

9.5.1.2
Editor input for BS RF TS (38.104) [NR_newRAT]

R4-1714493 TP to TS 38.104 Operating bands unwanted emssions (6.6.4)





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1712648
TP to TS 38.104: corrections for the applicability of "BS type" and "requirement set" definitions





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to draft TS 38.104 [1] on the corrections for the applicability of "BS type" and "requirement set" definitions.

Discussion: 

Decision: 

The document was Approved.

R4-1713024
TP for TS 38.104: Adding of TRP in terminology in clause 3





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Revised in R4-1714306
R4-1714306
TP for TS 38.104: Adding of TRP in terminology in clause 3





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This contribution continues the discussion of a generalized TRP definition applicable for OTA unwanted emission. At the end of the contribution text proposal is attached for approval.

Discussion: 

Decision: 

The document was Approved.
R4-1712649
TP to TS 38.104: relations between single core and conducted/OTA test requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to draft TS 38.104 to address relation for the case of single core requirement and two different test requirements for the conducted and radiated conformance requirement, respectively.

Discussion: 

Decision: 

The document was Noted.
R4-1713033
OTA co-location requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we elaborate around the possibility to re-sue the co-location reference antenna concept for NR.

Discussion: 

Decision: 

The document was Noted.
R4-1712613
TP to TS 38.104 - Conducted and radiated requirement reference points (4.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

Update to reference points sub-clause including the co-lcoation definitions

Discussion: 

Decision: 

The document was Revised in R4-1714307.

R4-1714307
TP to TS 38.104 - Conducted and radiated requirement reference points (4.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

Update to reference points sub-clause including the co-lcoation definitions

Discussion: 

Decision: 

The document was Approved.

R4-1713675
TP for TS 38.104: Base station classes (4.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on BS class to correct the issue on definitions.

Discussion: 

Decision: 

The document was Revised in R4-1714308
R4-1714308
TP for TS 38.104: Base station classes (4.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on BS class to correct the issue on definitions.

Discussion: 

Decision: 

The document was Approved.
R4-1712721
TP for TS 38.104: Regional requirements (4.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing and new requirements introduced in TS 38.104, the table for regional requirements is updated.

Discussion: 

Decision: 

The document was Revised in R4-1714309
R4-1714309
TP for TS 38.104: Regional requirements (4.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing and new requirements introduced in TS 38.104, the table for regional requirements is updated.

Discussion: 

Decision: 

The document was Noted.
R4-1714516
TP for TS 38.104: Regional requirements (4.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing and new requirements introduced in TS 38.104, the table for regional requirements is updated.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1712651
TP to TS 38.104: Directional and TRP requirements identification (directional vs. TRP)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we are providing TP to draft TS 38.104 introducing additional information on the requirements classification (directional or TRP).

Discussion: 

Ericsson: we have concerns to add the information into the applicability table. It is better to capture this in each individual requirement. 

Decision: 

The document was Revised in R4-1714310
R4-1714310
TP to TS 38.104: Directional and TRP requirements identification (directional vs. TRP)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we are providing TP to draft TS 38.104 introducing additional information on the requirements classification (directional or TRP).

Discussion: 

Decision: 

The document was Approved.
R4-1712641
TP to TS 38.104: consideration of regional requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the consideration of additional regional requirements across the TS 38.104 specification.

Discussion: 

Ericsson: We need more regional requirements. Some section numbers are not correted. Some editor note are removed, why? 


Huawei: We want to keep consistent. 

Nokia: Blocking requirements for co-location is mentioned but it is included in the spec yet. 


Huawei: ok. 

Decision: 

The document was Noted.
R4-1713026
TP for TS 38.104: Update of applicability table in sub-clause 4.6





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

After last meeting, RAN4 agreed to use a common format of sub-structures and formatting. In this contribution the applicability table in sub-clause 4.6 is updated accordingly.

Discussion: 

NEC: the meaning of FFS. 

Decision: 

The document was Revised in R4-1714312
R4-1714312
TP for TS 38.104: Update of applicability table in sub-clause 4.6





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

After last meeting, RAN4 agreed to use a common format of sub-structures and formatting. In this contribution the applicability table in sub-clause 4.6 is updated accordingly.

Discussion: 

NEC: the meaning of FFS. 

Decision: 

The document was Approved.
R4-1713632
TP to 38.104, clause 4.7 (Requirements for contiguous and non-contiguous spectrum)






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.
R4-1713633
TP to 38.104, clause 4.8 (Requirements for BS capable of multi-band operation)






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Ericsson: shall we keep the definition in []. 

Decision: 

The document was Approved.
R4-1712711
TP to TS 38.104: Operating bands (5.1-5.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-01, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for Operating bands and channel bandwidth.

Discussion: 

Decision: 

The document was Revised in R4-1714313
R4-1714313
TP to TS 38.104: Operating bands (5.1-5.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-01, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for Operating bands and channel bandwidth.

Discussion: 

Decision: 

The document was Approved.
R4-1712715
TP to TR 38.104: Channel arrangement (5.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-01, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for channel arrangements.

Discussion: 

Decision: 

The document was Revised in R4-1714314
R4-1714314
TP to TR 38.104: Channel arrangement (5.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-01, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for channel arrangements.

Discussion: 

Decision: 

The document was Revised in R4-1714476
R4-1714476
TP to TR 38.104: Channel arrangement (5.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-01, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for channel arrangements.

Discussion: 

Decision: 

The document was Approved.
R4-1712602
TP to TS 38.104: Output Power Dynamics for FR1 (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TS section 6.3

Discussion: 

Decision: 

The document was Revised in R4-1714122
R4-1714122
TP to TS 38.104: Output Power Dynamics for FR1 (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TS section 6.3

Discussion: 

Decision: 

The document was Revised in R4-1714432
R4-1714432
TP to TS 38.104: Output Power Dynamics for FR1 (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TS section 6.3

Discussion: 

Decision: 

The document was Approved.


R4-1713053
TP to TS38.104: frequency error for FR1 NR BS (6.5&9.6)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1713062
TP to TS38.104: frequency error for NR BS (6.5&9.6)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1714315
R4-1714315
TP to TS38.104: frequency error for NR BS (6.5&9.6)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.
R4-1713562
TP for TS 38.104: Adding text for subclause 6.5.2 Modulation quality





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This is a text proposal to update text for EVM FR1 based upon companion discussion papers [xx] on the condition that agreements can be made

Discussion: 

Decision: 

The document was Revised in R4-1714316
R4-1714316
TP for TS 38.104: Adding text for subclause 6.5.2 Modulation quality





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This is a text proposal to update text for EVM FR1 based upon companion discussion papers [xx] on the condition that agreements can be made

Discussion: 

Decision: 

The document was Approved.
R4-1713634
TP to 38.104, clause 6.6.4.2.6 (basic limits for additional requirements for operating band unwanted emissions)






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.
R4-1712603
TP to TS 38.104: Dynamic Range for FR1 (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TS section 7.3 

Discussion: 

Decision: 

The document was Revised in R4-1714317
R4-1714317
TP to TS 38.104: Dynamic Range for FR1 (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Abstract: 

TP to TS section 7.3 

Discussion: 

Decision: 

The document was Approved.
R4-1712964
TP for TS 38.104: out of band blocking (7.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.
R4-1713078
TP to TS38.104: ICS requirement (7.8&10.9)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1714318
R4-1714318
TP to TS38.104: ICS requirement (7.8&10.9)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.
R4-1713563
TP for TS 38.104: Adding text for subclause 9.6.4 Modulation quality





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This is a text proposal to update text for EVM FR1 based upon companion discussion papers [xx] on the condition that agreements can be made

Discussion: 

Decision: 

The document was Revised in R4-1714319
R4-1714319
TP for TS 38.104: Adding text for subclause 9.6.4 Modulation quality





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

This is a text proposal to update text for EVM FR1 based upon companion discussion papers [xx] on the condition that agreements can be made

Discussion: 

Decision: 

The document was Approved.
R4-1712722
TP for TS 38.104: OTA Out-of-band emissions (9.7.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-02, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for OTA Operating band unwanted emissions.

Discussion: 

Huawei: We need to say more options will be considered. 

Samsung: There is a proposal to align the SEM with ACLR. Before we conclude that, we need further discussion on SEM. 

Decision: 

The document was Revised in R4-1714442
R4-1714442
TP for TS 38.104: OTA Out-of-band emissions (9.7.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-02, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for OTA Operating band unwanted emissions.

Discussion: 

. 

Decision: 

The document was Revised in R4-1714515

R4-1714515
TP for TS 38.104: OTA Out-of-band emissions (9.7.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-02, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for OTA Operating band unwanted emissions.

Discussion: 

Decision: 

The document was Approved.



R4-1712723
TP for TS 38.104: OTA Spurious emission (9.7.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-02, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for Spurious emission for mm-waves.

Discussion: 

Decision: 

The document was Revised in R4-1714320
R4-1714320
TP for TS 38.104: OTA Spurious emission (9.7.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Based on existing agreements and documentation in TR 37.817-02, using the LTE and AAS specifications as baseline, a text proposal is made to the BS RF specification for Spurious emission for mm-waves.

Discussion: 

Decision: 

The document was Approved.


R4-1712965
TP for TS 38.104: OTA Dynamic range  (10.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714321
R4-1714321
TP for TS 38.104: OTA Dynamic range  (10.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1713819
TP to TS 38.104: editorial corrections





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we are providing TP to TS 38.104 [1] introducing purely editorial corrections, implementing drafting rules, NR terminology alignment, etc.

Discussion: 

Ericsson: There are some errors. 

Decision: 

The document was Noted



Post-meeting note: R4-1714544(TS 38.104 v0.5.0) was approved by email.
9.5.1.3
Editor input for BS conformance test (38.141) [NR_newRAT]

R4-1712653
TP to TS 38.141-1: Definitions, symbols, abbreviations (section 3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-1 on definitions, symbols and abbreviations in section 3. Additionally, the scope text is updated.

Discussion: 

Decision: 

The document was Noted.



R4-1712654
TP to TS 38.141-2: Definitions, symbols, abbreviations (section 3)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-2 on definitions, symbols and abbreviations in section 3. Additionally, the scope text is updated.

Discussion: 

Decision: 

The document was Noted.



R4-1712655
TP to TS 38.141-1: section 4





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-1 on multiple sub-sections in clause 4.

Discussion: 

Decision: 

The document was Noted.



R4-1712656
TP to TS 38.141-2: section 4





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-2 on multiple sub-sections in clause 4.

Discussion: 

Decision: 

The document was Noted.



R4-1712657
TP to TS 38.141-1: General sections for Tx, Rx and performance requirements (sections 6.1, 7.1 and 8.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-1 on general sections for Tx, Rx and performance requirements in subclauses 6.1, 7.1 and 8.1 respectively.

Discussion: 

Decision: 

The document was Noted.



R4-1712658
TP to TS 38.141-2: General sections for Tx, Rx and performance requirements (sections 6.1, 7.1 and 8.1)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-2 on general sections for Tx, Rx and performance requirements in subclauses 6.1, 7.1 and 8.1 respectively.

Discussion: 

Decision: 

The document was Noted.



R4-1712659
TP to TS 38.141-1: annex B, C





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-1 on annex B (Environmental requirements for the BS equipment) and annex C (Test tolerances and derivation of test requirements).

Discussion: 

Decision: 

The document was Noted.



R4-1712660
TP to TS 38.141-2: annex B, C





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.141-2 on annex B (Environmental requirements for the BS equipment) and annex C (Test tolerances and derivation of test requirements).

Discussion: 

Decision: 

The document was Noted.



9.5.2
Transmitter characteristics [NR_newRAT]

R4-1712647
TP to TS 38.104: Revision of the TRP definition





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the revision of the TRP definition (i.e. not to limit to the far field only), by updating the NR BS architecture for the RIB definition in the OTA region.

Discussion: 

NEC: whether the near field also includes co-location requirements? 

Ericsson: We need further discussion. It is better to reach agreement in eAAS and mirror the agreement in the NR. 

Nokia: We also had paper on TRP definition. 

Huawei: Agree with that we shall agree in eAAS first. For co-location, near field does not include co-location. 

Decision: 

The document was Revised in R4-1714116
R4-1714116
TP to TS 38.104: Revision of the TRP definition





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the revision of the TRP definition (i.e. not to limit to the far field only), by updating the NR BS architecture for the RIB definition in the OTA region.

Discussion: 

Decision: 

The document was Approved.



9.5.2.1
Output power [NR_newRAT]

9.5.2.1.1
Conducted output power [NR_newRAT]

9.5.2.1.2
Radiated transmit power [NR_newRAT]

R4-1713791
On EIRP accuracy for NR BS type 2-O






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

The document addresses  the open issues of EIRP accuracy for BS type 2-O and provides some observations and the next step.

Discussion: 

ZTE: We share the view as Nokia except observation 5.


Nokia: it is based on our analysis of contribution on the error of EIRP caused by RF components.  

Huawei: it is difficult to agree on the single method. The method requires the simulation which is not feasible if we target to complete the work in this week.


Nokia: we are not proposing to use single method. The simulation is used to make the observation. 

Decision: 

The document was Noted.
R4-1713063
BS output power requirement for FR2 NR






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

ZTE: We have concerns on proposal 2 and 3. We need to consider the RAD OME. 


NTT DoCoMo: error factors have been agreed in previous WF. 

Ericsson: In the error model, the error elements are independent in this paper which we found they could be dependent factors.

Huawei: We agree with Ericsson. We do not need to mandate the error model. 


NTT DoCoMo: we could use the different method to derive the requirements. 

Decision: 

The document was Noted.
R4-1712622
FR2 output power accuracy






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Proposal for FR2 radiated output power accuracy

Proposal 1: TRP output power accuracy of ±3dB for FR2

Proposal 2: EIRP output power accuracy of ±3.2dB for FR2
Discussion: 

Ericsson: Only phase error is considered between EIRP and TRP. There are more factors need to be considered. 

CMCC: WE have concerns to EIRP value. We need the convenicing justification from the system performance perspective.


Huawei: We need to discuss how larger will be for FR2. In terms of system performance, the performance could be similar for FR1 and FR2.  

NTT DoCoMo: We can find the compromise values for normal condition. There are no view on the extreme condition. What is your view on the requirements for extreme condition. 


Huawei: We do not have view on the extreme conditions. We may leave it as TBD in the first release. 

Nokia: 3dB for TRP accuracy. We have different method to derive the EIRP accuracy, our observation is 4.2dB for EIRP accuracy. 

ZTE:1dB error assumption which is same for both FR1 and FR2. We think we shall relax the error for FR2. 


Huawei: we use larger values in FR2.

Ericssson: We do not think 3dB is the relaxed value for FR2 considering e.g., filter, radome. 

Decision: 

The document was Noted.


R4-1713284
EIRP and TRP accuracy forFR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes EIRP accuracy for FR2

Proposal 1: Discuss and check whether the “beam direction pair” description is useful or necessary for FR2.

Proposal 2: If there is a need for feedback to enable the BS to adjust the beam direction, deal with this in the conformance part.
Proposal 3: Adopt 3dB for the EIRP accuracy

Discussion: 

Huawei: 3dB is lower than our proposal. 

Decision: 

The document was Noted..


Options 

[TRP output power accuracy of ±3dB for FR2 for normal condition] 

EIRP accuracy for normal condition

· Option 1: 4.2dB
· Option 2: 3.2dB
· Option 3: 3dB
R4-1714118
WF on output power accuracy





Source: Nokia

Agreement: 

Proposal 1: minimum TRP accuracy requirement = ±3.0 dB for normal operating conditions.

Proposal 2: minimum EIRP accuracy requirement = ±3.4 dB for normal operating conditions.

As EIRP is one parameter that affects the coverage range of cells, vendors should strive to achieve as little variation as feasible to meet the coverage range of the cells. 
There is not intension to include above sentence in the specifications. 
Decision: 

The document was Approved.

R4-1712642
TP to TS 38.104: Radiated NR BS transmit power; 2-O (9.2.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide motivation for directional EIRP requirement for the radiated transmit power for BS type 2-O, as well as related TP to TS 38.104. Value of the requirement itself is discussed in a separate contribution.

Discussion: 

Ericsson: Beam direction pair is not needed for FR2 BS. We suggest not to keep it. 


Huawei: We agree with Ericsson. Not sure if we need the new definition. Considering the time, maybe we can consider it later. 

ZTE: Both normal and extreme condition are stated here but in other Huawei paper, only normal considition is proposed. 


Huawei: Our understanding is the agreements in FR1 is for EIRP includes both normal and extreme but TRP only have normal condition. 


Samsung: In AAS requirements, there is no extreme condition for EIRP 


Huawei: For eAAS, we have extreme condition for EIRP accuracy. We are not suggesting to use the same margin for FR2. 


Samsung: We need more time to check on this. 

Decision: 

The document was Revised in R4-1714117
R4-1714117
TP to TS 38.104: Radiated NR BS transmit power; 2-O (9.2.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide motivation for directional EIRP requirement for the radiated transmit power for BS type 2-O, as well as related TP to TS 38.104. Value of the requirement itself is discussed in a separate contribution.

Discussion: 

Decision: 

The document was Approved.
R4-1712643
TP to TS 38.104: OTA base station output power, 2-O (9.3.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the OTA base station output power (TRP) for BS type O-2. Value of the requirement itself is discussed in a separate contribution. 

Proposal 1: Similar to the TRP OTA base station output power requirement for FR1, the FR2 requirement is specified only for Normal conditions. 

Proposal 2: approve the attached TP to draft TS 38.104 on the TRP requirement for the radiated transmit power for BS type 2-O.

Discussion: 

Samsung: what is the status of the maximum TRP limitation since this TP only capture the TRP accuracy? 

Ericsson: TRP limit for FR1 based on the co-existene study. We have not seen any simulation for FR2. The maximum TRP limit is open at this moment. We do not think we need such requirement in Rel-15. 

Huawei: We haven’t done the study for the other BS class. At this moment, we cannot conclude if we need such requirement or not 

NEC: just confirm that Rel-15 requirements are only applied for marco BS. 

Samsung: we need more discussion on this issue. Why TRP limit for FR1 is coming from co-existence study, it shall be derived based on conductive power. 

ZTE: if we do not have the TRP limit for different BS class, how can we declare the BS class. Also, there are some other requiremens inFR2 are BS class specific. 

Ericsson: BS class is declared based on deployment scenario in FR1. For FR2, it is not clear whether the requirement shall be different for different deployment scenario. 

Ericsson: The BS class for FR2 could be redudent. 

Huawei: Class is used for blocking and interference, e.g., for FR1, small cell could have higher blocking and interference. It is too early to conclude if BS class is not necessary for FR2. 

Ericsson: we can further discuss the emission and receiver requirements first and come back to the BS class definition. 

Decision: 

The document was Revised in R4-1714119



R4-1714119
TP to TS 38.104: OTA base station output power, 2-O (9.3.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the OTA base station output power (TRP) for BS type O-2. Value of the requirement itself is discussed in a separate contribution. 

Proposal 1: Similar to the TRP OTA base station output power requirement for FR1, the FR2 requirement is specified only for Normal conditions. 

Proposal 2: approve the attached TP to draft TS 38.104 on the TRP requirement for the radiated transmit power for BS type 2-O.

Discussion: 

Decision: 

The document was Revised in R4-1714517

R4-1714517
TP to TS 38.104: OTA base station output power, 2-O (9.3.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the OTA base station output power (TRP) for BS type O-2. Value of the requirement itself is discussed in a separate contribution. 

Proposal 1: Similar to the TRP OTA base station output power requirement for FR1, the FR2 requirement is specified only for Normal conditions. 

Proposal 2: approve the attached TP to draft TS 38.104 on the TRP requirement for the radiated transmit power for BS type 2-O.

Discussion: 

Decision: 

The document was Approved.
9.5.2.2
Output power dynamics [NR_newRAT]

9.5.2.2.1
Conducted output power dynamics [NR_newRAT]

R4-1712599
Further consideration on NR BS output power dynamics for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

further dicuss the output power dynamics for NR for Frequency range 1

Discussion: 

Huawei: On the definition of total dynamic range, how to understand the lowest limited? Whether it is average or minimum? 


CATT: it shall be the average power for both upper limit and lowest limits


Huawei: For FR1 if lowest limit is the average, we are ok with proposal 1. We can further re-wording the proposal 1. We can further discuss separately for FR2. 

Ericsson: On total dynamic range, it is minmum RF requirements. It is not clear why we need 1RB allocation 


CATT: We think the majority case have larger RB allocation in reality but we cannot preclude the case in which 1RB is allocated. IF we use more than 1 RB, how to scale the power will be confused. 

NTT DoCoMo: In RAN1, minimum allocation is 1RB. 

Huawei: we have paper on questioning whether we need total dynamic range requirement for FR2. For 1RB allocation, we have some wider BW shall be considered or not in FR1 and FR2. We need further discussion.  

Decision: 

The document was Noted.



R4-1713539
On output power dynamics for FR1






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.



9.5.2.2.2
OTA output power dynamics [NR_newRAT]

R4-1713297
FR2 Power dynamics requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal for power dynamics requirements

Discussion: 

CATT: we have some observation as Ericsson but with different conclusion. The transmitting power over some other RB allocation will be changed comparing with 1RB allocation. 

Decision: 

The document was Noted.
R4-1712644
Further discussion on NR BS output power dynamics requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are proving further discussion inputs on the NR BS output power dynamics requirement towards finalization of those requirements.

Proposal 1: keep the legacy approach and the existing definition of the total power dynamic requirement and use 1RB allocation as the minimum power condition, also for BS type 2-O requirement.

Proposal 2: for FR1 CBW > 20MHz, the minimum resource allocation for the total power dynamic range requirement is also 1 RB.

Discussion: 

Decision: 

The document was Noted.



R4-1712645
TP to TS 38.104: OTA Output power dynamics (9.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the OTA output power dynamics requirement for BS type O-1 and O-2.

Discussion: 

Decision: 

The document was Revised in R4-1714121
R4-1714121
TP to TS 38.104: OTA Output power dynamics (9.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to TS 38.104 on the OTA output power dynamics requirement for BS type O-1 and O-2.

Discussion: 

Decision: 

The document was Approved.

9.5.2.3
Transmit ON/OFF power [NR_newRAT]

9.5.2.3.1
Conducted transmit ON/OFF power [NR_newRAT]

9.5.2.3.2
OTA transmit ON/OFF power [NR_newRAT]

R4-1713603
OTA TDD Off power






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The paper discusses the OTA Off power dimensioning cases and propose requirements.

Proposal 1: Align NR FR1 OTA transmitter OFF power emission limit with eAAS.

Proposal 2: Define the FR2 OTA OFF Power for FR2 to be -36 dBm/MHz TRP

Proposal 3: An FR1 OFF power requirement becomes -106 dBm/MHz defined as the output power at the co-location reference antenna.

Discussion: 

Huawei: for FR1, we can align with eAAS. For FR2, we agreed to have co-location for both FR1 and FR2. For FR2, it is better to use the EIRP requirements. 

Ericsson: ForFR1, we agreed to align with eAAS. For FR2, it is hard to find the reference antenna if we define the requirement based on co-location requirements. For our TRP based proposal, we can consider the two step procedure considering the EIRP measurement. It is part of performance part. 

Huawei: In co-location scenario, to increase the isolation does not mean to reduce the off power. 

Decision: 

The document was Noted.



R4-1713692
Proposal on Transmitter OFF power for NR BS 1-O






  CR-  rev  Cat:  (Rel-15) v





Source: NEC Europe Ltd

Abstract: 

The Tx off power requirements for the OTA BS in the AAS Rel 15 WI has been agreed to be a colocation requirement. The principle for setting the Tx-off power was also agreed at the last RAN4#84bis meeting, however, the scaling factor in the derivation of the tx off level is still under discussion. 

In this contribution we propose adopting the same basics requirements for the Tx-off power for NR BS 1-O, while keeping the final scaling factor in square bracket pending agreement in eAAS WI.

Proposal 1: The transmitter OFF power for NR BS 1-O is a co-location requirements. The requirement is defined at the co-location reference antenna conductive output side [2].

Proposal 2: The transmitter OFF power for NR BS 1-O at the co-location reference antenna [2] shall be less than ：- 85dBm/MHz – 30dB + X dB, where the scaling factor X is FFS.

Discussion: 

Ericsson: For FR1, measurement period needs to be considered in the revision. 

Huawei: For FR2, we do not need to change the -30dB value. 


NEC: yes, more discussion are needed. 

Decision: 

The document was Noted.
R4-1713693
TP for TR 38.817-2 Transmit OFF level for NR BS 1-O (9.5.1)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC Europe Ltd

Abstract: 

The Tx off power requirements for the OTA BS in the AAS Rel 15 WI has been agreed to be a colocation requirement. The principle for setting the Tx-off power was also agreed at the last RAN4#84bis meeting, however, the scaling factor in the derivation of the tx off power is still under discussion. 

This TP proposes basics requirements for the TX-off level for NR BS 1-O in the TR 38.817-2 as per the proposal in , while keeping the final scaling factor in square bracket pending agreement in eAAS WI.

Discussion: 

Decision: 

The document was Revised in R4-1714123
R4-1714123
TP for TR 38.817-2 Transmit OFF level for NR BS 1-O (9.5.1)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC Europe Ltd

Abstract: 

The Tx off power requirements for the OTA BS in the AAS Rel 15 WI has been agreed to be a colocation requirement. The principle for setting the Tx-off power was also agreed at the last RAN4#84bis meeting, however, the scaling factor in the derivation of the tx off power is still under discussion. 

This TP proposes basics requirements for the TX-off level for NR BS 1-O in the TR 38.817-2 as per the proposal in , while keeping the final scaling factor in square bracket pending agreement in eAAS WI.

Discussion: 

Decision: 

The document was Approved.



R4-1713694
TP for TR 38.817-2 Transmitter OFF Power for NR BS 2-O (9.5.1)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC Europe Ltd

Abstract: 

The OTA transient period requirements for OTA transmit ON/OFF power requirements for NR BS 2-O was agreed during RAN4#84bis, however the transmit OFF level is still FFS.

In this contribution we suggest utilising the method adopted for AAS and proposed for NR BS 1-O and adapting it for FR2 for specifying the transmit OFF level requirement for NR BS 2-O.

Discussion: 

Ericsson: we need more discussion on the noise figure for FR2. 

Decision: 

The document was Revised in R4-1714124
R4-1714124
TP for TR 38.817-2 Transmitter OFF Power for NR BS 2-O (9.5.1)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC Europe Ltd

Abstract: 

The OTA transient period requirements for OTA transmit ON/OFF power requirements for NR BS 2-O was agreed during RAN4#84bis, however the transmit OFF level is still FFS.

In this contribution we suggest utilising the method adopted for AAS and proposed for NR BS 1-O and adapting it for FR2 for specifying the transmit OFF level requirement for NR BS 2-O.

Discussion: 

Ericsson: we need more discussion on the noise figure for FR2. 

Decision: 

The document was Approved.



R4-1713604
TP to TR 38.817-02 v0.4.0: OTA TDD Off power





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

The paper add the OTA Off power dimensioning cases and propose requirements.

Discussion: 

Decision: 

The document was Noted.



R4-1713605
TP to TS 38.104 v0.4.0: OTA TDD Off power





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

OTA Off power requirements.

Discussion: 

Decision: 

The document was Revised in R4-1714125
R4-1714125
TP to TS 38.104 v0.4.0: OTA TDD Off power





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

OTA Off power requirements.

Discussion: 

Decision: 

The document was Approved.
9.5.2.4
Transmitted signal quality [NR_newRAT]

9.5.2.4.1
Conducted transmitted signal quality [NR_newRAT]

9.5.2.4.1.1
Conducted EVM [NR_newRAT]

R4-1713672
Proposal on NR BS EVM Requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: NEC

Abstract: 

Reuse LTE EVM requirements for FR1 NR BS.

Proposal 1: Reuse LTE EVM requirements for FR1 NR BS.

Discussion: 

Ericsson: we agree if pattern 2 is used, we can reuse LTE EVM requirement 

Decision: 

The document was Revised in R4-1714126
R4-1714126
Proposal on NR BS EVM Requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: NEC

Abstract: 

Reuse LTE EVM requirements for FR1 NR BS.

Discussion: 

Decision: 

The document was Noted.
R4-1713557
EVM Requirement for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During last RAN4 meeting in Dubrovnik, simulation results were presented based upon a study on effect of DM-RS patterns on the effect of overall link performance.  The EVM requirement levels for NR FR1 have been chosen to be reused from E-UTRA.  However, for E-UTRA the CRS was used and no such reference signal exists for NR, but rather DM-RS with different configurations is present.

Discussion: 

Decision: 

The document was Noted.
R4-1713545
Consideration on EVM window length reduction for NR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Observation 1: The reuse of current EVM window based on 36.104 specification in NR creates several problems for high modulation schemes (256 and 1024 QAM) and high spectral utilization (above 90%).

Proposal 1: EVM window length should be reduced to 60% of its original value (based on LTE) for BW/SCS combinations with spectral utilization above 90%.

Discussion: 

Huawei: we have the same window length for both UE and BS. We think larger window length could be achived. 

Nokia: We can check the UE papers . We can further discuss. 

Decision: 

The document was Noted.



9.5.2.4.1.2
Conducted frequency error [NR_newRAT]

9.5.2.4.1.3
Conducted time alignment error [NR_newRAT]

R4-1713135
Further discussion on the FR1 TAE requirement






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

Proposal1: for intra-band contiguous CA, the legacy LTE TAE requirement could be reused for NR intra-band contiguous CA; 

Observation1: for intra-band non-contiguous CA and inter-band CA in the co-located scenarios, if component carrier are generated by different BBU and different RRU, the TAE 260ns requirement is very challenging to be achieved, as TAE requirement should be achieved between different BBUs and RRUs instead of achieved internally. 

Observation2: for intra-band non-contiguous CA and inter-band CA in the non co-located scenarios, grandmaster clock, time transport network and BS frame timing should also be considered which is much more challenging than co-located scenario or single carrier. 

Proposal 2: to postpone this intra-band non contiguous CA and inter-band CA TAE requirement in R15; 

Discussion: 

Ericsson: We agree with proposal 1. On proposal 2, we think we shall consider in the first release. 


ZTE: Not sure if our concerns were addressed. 

Huawei: If intra-band CA for LTE can be reused, why we cannot reuse the LTE inter-band CA case. 


ZTE: we only consider the co-located for intra-band non continuous and inter-band for LTE.

Nokia: On proposal 2, does this mean we do not define the requirements for Rel-15 


ZTE: we do not have have analysis before this meeting. We need to further discuss within REl-15 timeframe.

Ericsson: For ZTE, in LTE, 36.300 states 30us timing difference, non-colocation scenario was considered. 

Decision: 

The document was Noted.



9.5.2.4.2
OTA transmitted signal quality [NR_newRAT]

9.5.2.4.2.1
OTA EVM [NR_newRAT]

R4-1713558
Link Level Simulation Results for EVM FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During the previous RAN4#84bis meeting a discussion regarding EVM requirements. The focus of this contribution is to provide simulation results following the agreed WF guidelines [1].

Discussion: 

Decision: 

The document was Noted..



R4-1713125
Evaluation on BS Tx EVM for mmWave






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.
Summary of proposals before the meeting

	Modulation Scheme for PDSCH
	Ericsson (R4-1713588)
	Huawei (R4-1713125)
	ZTE
	Samsung
	Nokia
	Agreement during the meeting

	QPSK
	[17.5 – 19] %
	17.5%
	17.5% +0.5%
	Additional margin shall be added on top of LTE requirements
	17.5%
	[17.5-19 ] %

	16QAM
	[12.5 – 14]%
	12.5%
	12.5%+0.5%
	Additional margin shall be added on top of LTE requirements
	12.5%
	[12.5 – 14]%

	64QAM
	[8 – 9]%
	8%
	8%+0.5%
	Additional margin shall be added on top of LTE requirements
	8%
	[8 – 9]%

	[256QAM]
	
	3.5%
	
	
	
	[TBD]


Samsung: For 256QAM, it is challaging to support 256QAM in FR2. 

ZTE: we share the same view as Samsung.We do not need to support 256QAM in FR2. 

NTT DoCoMo: Huawei assumption is based on non-increased phase noise. 

Huawei: For margin, we have add margin since LTE requirements have already considered the margin. 

ZTE: RAN1 is still discussing the MCS table. The simulation study based on the certain assumption may be not corrected. 

NTT DoCoMo: what is the concerns to support 256QAM inFR2. Is that related to 3.5% EVM requirements. 

Samsung: The conclusion provided by Ercisson and Huawei which are based on simulation study.It is chanllaning to meet the EVM requiremetns for mmWave frequency range. The challenging of the implementation has to be considered. Only two companies provide the results in this meeting. We need justification to support this requirements. 

Ericsson: WE have some challenging and uncertainty to support 256QAM. We need further study. 

Samsung: EVM measurement procedure is not clear for FR2. 



Ericsson: measurement procedure is not clear for both FR1 and FR2 which nees further discussions.PTS pattern need to be considered in FR2 as well. 

Huawei: In Ericsson paper, the conclusion is different from analysis. No relaxation was analysised in Ericsson paper. 

R4-1714441 WF on simulation assumption for NR FR2 BS OTA EVM 256QAM






Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1714524

R4-1714524 WF on simulation assumption for NR FR2 BS OTA EVM 256QAM






Source: NTT DoCoMo

Intel: In page 4, UE expert did not review the first bullet. It shall changed to 

Decision: 

The document was Noted.
9.5.2.4.2.2
OTA Frequency error [NR_newRAT]

R4-1713136
Discussion on frequency error requirement for FR2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

Proposal 1: to specify±0.05ppm as the frequency error requirement for FR2 NR BS; 

Proposal 2: to specify±0.1ppm as the frequency error requirement for FR2 LA and MR NR BS. 

Proposal 3: measurement time for FR2 frequency error is 1ms;  

Discussion: 

Ericsson: We support proposals . We also support to define requirements according to BS class or Tx power. 

Samsung: On proposal 1, is it for Widearea BS. 


ZTE: it is for widearea BS. 

Nokia: We support these proposals. 

Agreement: 

Measurement time for FR2 and FR1 frequency error is 1ms;  
Decision: 

The document was Noted.



R4-1713541
Frequency error for FR2






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal 1: RAN4 should specify ±0.05ppm as the frequency error minimum requirement for Wide Area NR BS in FR2.

Proposal 2: RAN4 should specify ±0.1ppm as the frequency error minimum requirement for Medium Range NR BS and Local Area NR BS in FR2.

Proposal 3: The measurement time for proposed minimum requirements for frequency error for frequency range 2 shall be 1 ms.

Proposal 4: If RAN4 will agree to specify frequency error minimum requirement for FR2 independent from BS classes, it is proposed to specify requirements with relation to BS maximum output power as presented in table 2.

Discussion: 

Samsung: Regarding the additona option, there is some other requirements defined according to Ptx level.It is difficult to agree for the Ptx level in this week. To cover larger area, higher EIRP can be expected with large antenna array. 

Ericsson: We are fine with Nokia second proposal. We prefer not to stop the discussion for frequency error due to discussion on BS class. 

Huawei: Frequency error shall not related to Ptx but shall be related to BS class. We will have a set of requirements for different BS class. Output limit power is just one requirements of set of requirements, e..g, blocking. 

NEC: WE support to define the requirements based on BS class. 

Agreements: 

Proposal 1: RAN4 should specify ±0.05ppm as the frequency error minimum requirement for Wide Area NR BS in FR2.

Proposal 2: RAN4 should specify ±0.1ppm as the frequency error minimum requirement for Medium Range NR BS and Local Area NR BS in FR2.
Decision: 

The document was Noted..



R4-1713606
Frequency error






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion regarding frequency error, measurement time for FR1 and definition and measurement time for FR2.

Proposal: There is nor a need or any motivation from an implantation view to have stricter base station frequency requirements for FR2 than for FR1, but with further analysis regarding measurement time. The measurement time should not be shorter than 1 ms and should probably be made longer than 1 ms.

Discussion: 

Decision: 

The document was Noted.
R4-1713070
Frequency error for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Withdrawn.



Summary of proposals before the meeting

	
	ZTE (R4-1713136)
	Nokia (R4-1713541)
	Ericsson (R4-1713606)

	Frequency error for FR2
	0.05ppm for WA BS

0.1ppm for LA and MR BS
	Option 1: Dependent from BS class

· 0.05ppm for WA BS

· 0.1ppm for MR and LA BS

Option 2: Independent from BS class

· 0.05ppm for >=35dBm for 24.24GHz – 33.4 GHz

· 0.1ppm for <35dBm for  24.24GHz – 33.4 GHz

· 0.05 ppm for >=33dBm for 37GHz – 52.6GHz

· 0.1ppm for <33dBm for 37GHz – 52.6GHz
	Not stricter than FR1

	Measurement time
	1ms
	N/A
	>=1ms


R4-1713670
TP for TS 38.104: OTA frequency error (9.6.1)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA frequency error requirements

Discussion: 

Decision: 

The document was Revised in R4-1714127
R4-1714127
TP for TS 38.104: OTA frequency error (9.6.1)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA frequency error requirements

Discussion: 

Decision: 

The document was Approved.
R4-1713607
TP to TR 38.817-02 v0.4.0: Frequency error





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Frequency error discussion and analysis added to the TR.

Discussion: 

Huawei: it is good to remove the statement of “longer than 1ms”

Decision: 

The document was Revised in R4-1714128



R4-1714128
TP to TR 38.817-02 v0.4.0: Frequency error





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Frequency error discussion and analysis added to the TR.

Discussion: 

Huawei: it is good to remove the statement of “longer than 1ms”

Decision: 

The document was Approved.
R4-1713608
TP to TS 38.104 v0.4.0: Frequency error





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Frequency error measurement time for FR1 and definition and measurement time for FR2.

Discussion: 

Decision: 

The document was Noted.




9.5.2.4.2.3
OTA time alignment error [NR_newRAT]

R4-1713609
TP to TR 38.817-02 v0.4.0: Time alignment for CA





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

CA TAE and CA MRTD discussion and analysis added to the TR.

Discussion: 

Decision: 

The document was Noted.

R4-1714427
TP to TR 38.817-02 v0.4.0: Time alignment for CA





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

CA TAE and CA MRTD discussion and analysis added to the TR.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713610
TP to TS 38.104 v0.4.0: Time alignment for CA





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TAE measurement time added to TS.

Discussion: 

ZTE: We are not sure if 3us is enough for intra-band non-countious and inter-band CA 

Ericsson: We had paper in RRM session for MRTD assuming the TAE for intra-band non-continuous CA and inter-bandCA. 

Huawei: we need more time to check. 

CATT: UE MRTD requirements will take the TAE of BS into account. 

Decision: 

The document was Revised in R4-1714428
R4-1714428
TP to TS 38.104 v0.4.0: Time alignment for CA





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TAE measurement time added to TS.

Discussion: 

ZTE: We are not sure if 3us is enough for intra-band non-countious and inter-band CA 

Ericsson: We had paper in RRM session for MRTD assuming the TAE for intra-band non-continuous CA and inter-bandCA. 

Huawei: we need more time to check. 

CATT: UE MRTD requirements will take the TAE of BS into account. 

Decision: 

The document was Approved.



9.5.2.5
Unwanted emission [NR_newRAT]

9.5.2.5.1
Conducted unwanted emission [NR_newRAT]

9.5.2.5.1.1
Conducted occupied bandwidth [NR_newRAT]

9.5.2.5.1.2
Conducted ACLR [NR_newRAT]

R4-1712685
TP to TR 38.817-02: NR BS conducted CACLR requirements in FR1 (6.6.3)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the below 6GHz NR BS conducted CACLR requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Huawei: For non-continous case, we would like to keep the requirements in []

NTT DoCoMo:  Clarifications on the BW. 

Decision: 

The document was Revised in R4-1714130
R4-1714130
TP to TR 38.817-02: NR BS conducted CACLR requirements in FR1 (6.6.3)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the below 6GHz NR BS conducted CACLR requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Decision: 

The document was Approved.



R4-1712686
TP to TS 38.104: NR BS conducted CACLR requirements in FR1 (6.6.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a text proposal to the NR BS TS 38.104 according to the proposals.

Discussion: 

Decision: 

The document was Revised in R4-1714129


R4-1714129
TP to TS 38.104: NR BS conducted CACLR requirements in FR1 (6.6.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a text proposal to the NR BS TS 38.104 according to the proposals.

Discussion: 

Decision: 

The document was Approved.
R4-1713665
TP for TS 38.104: Conducted Adjacent Channel Leakage Power Ratio (ACLR) (6.6.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted ACLR requirements.

Discussion: 

Decision: 

The document was Revised in R4-1714131


R4-1714131
TP for TS 38.104: Conducted Adjacent Channel Leakage Power Ratio (ACLR) (6.6.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted ACLR requirements.

Discussion: 

Decision: 

The document was Revised in R4-1714437
R4-1714437
TP for TS 38.104: Conducted Adjacent Channel Leakage Power Ratio (ACLR) (6.6.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted ACLR requirements.

Discussion: 

Decision: 

The document was Approved.
9.5.2.5.1.3
Conducted operating band unwanted emissions [NR_newRAT]

9.5.2.5.1.4
Conducted transmitter spurious emissions [NR_newRAT]

R4-1712628
TP to TS 38.104: Transmitter spurious emissions (conducted) (6.6.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TS 38.104 related to Tx spurious emission (6.6.5) for NR, proposing E-UTRA values for remaining NR requirement on spurious emission

Discussion: 

Nokia: When Rapporteur implements this TPs, the bands shall be aligned with the final decision on which band will be introduced in Dec version. 

ZTE: [] and notes are needed. 

Huawei: the title of table shall be changed. 

Decision: 

The document was Revised in R4-1714132



R4-1714132
TP to TS 38.104: Transmitter spurious emissions (conducted) (6.6.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TS 38.104 related to Tx spurious emission (6.6.5) for NR, proposing E-UTRA values for remaining NR requirement on spurious emission

Discussion: 

Nokia: When Rapporteur implements this TPs, the bands shall be aligned with the final decision on which band will be introduced in Dec version. 

ZTE: [] and notes are needed. 

Huawei: the title of table shall be changed. 

Decision: 

The document was Revised in R4-1714430
R4-1714430
TP to TS 38.104: Transmitter spurious emissions (conducted) (6.6.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TS 38.104 related to Tx spurious emission (6.6.5) for NR, proposing E-UTRA values for remaining NR requirement on spurious emission

Discussion: 

Decision: 

The document was Approved.


9.5.2.5.2
OTA unwanted emission [NR_newRAT]

R4-1712716
Handling of BS regulatory emission limits






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The paper discusses the uncertainties in terms of how to express emission limtis for AAS BS in the mmWave range. It is proposed to make sure the spec accoutns for all possible regional variations, so as not to be seen that 3GPP imposes new regulatory limits.

Discussion: 

Huawei: emission scaling is done in eAAS. To claim the requirements against the regulatory requirements is not corrected. Not want to change all the requirements with scaling. X approach has been used in some requirements. We hope the regulatory could take the 3GPP as baseline. 

Ericsson: we understand the extensive discussion in eAAS. In general, to apply the X approach for category A is a good approach. We can solve the wording in offline to apply the requirements for different cases.  

Decision: 

The document was Noted.
R4-1713067
SEM for FR2 NR






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1: RAN4 should not adopt more relaxing SEM limit values in RAN4 spec than in response LS to ITU-R, since the relaxation would impact the co-existence analysis in ITU-R.

Proposal 2: RAN4 should not adopt more relaxing SEM limit values for low power BS than high power BS.

Proposal 3: SEM limit values for RAN4 spec should be considered the alignment with FCC regulation.
Discussion: 

Nokia: we agree with proposal 1. We have proposal in this meeting. 


NTT DoCoMo: We understand the stringent requirements in small BW case. 

Huawei: We support proposals. We have already sent the LS to WP5D. WP5D did some sharing the study. We cannot relax the requirements. 

Ericsson: We need to check which parameters were used for sharing study. For the parameters which are not used in ITU-R, we can consider to relax. We agree with proposal 3. 


NTT DoCoMo: we can relax the requirements in the case not assuming 200MHz.. 

Samsung: We support proposal 3. We may need to consider on proposal 1 and 2. In our understanding, when we reply ITU-R, the results are based on certain assumption. Some requiremetns for FR2 are still during the discussion. For proposal 2, it is not related to allowed power. We suggest to consider proposal 2 further. The coverage is the main aspect to be considered.It is difficult to capture the typical level of requirement in the spec. To define the requirements based on TRP level may not be the good way. 


NTT DoCoMo: we need further discussion on proposal 2.

Nokia: We agree with Proposal 3. For proposal 2, we share the same view as Ericsson. We are going to relax the requirements. We assume 200MHz in WP5D response LS. 

QC: According to our understanding, Euro regulatory requirements will be defined based on 3GPP requirements. 

Decision: 

The document was Noted.
9.5.2.5.2.1
OTA occupied bandwidth [NR_newRAT]

9.5.2.5.2.2
OTA ACLR [NR_newRAT]

R4-1713524
Proposal on ACLR absolute levels for mm-wave NR base station






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this.

Discussion: 

Huawei: For absolute ACLR limits, it shall be defined based on BS class. For proposal 2, it is not workable. If we take proposal 2, if we consider the relative ACLR as well, there will be ACLR requirements. 

Samsung: We share the similar view as observation. There is no impact to co-existence performance for introducing the absolute ACLR requiremetns. We prefer to define the absolute ACLR for BS class. There will be some confusion since the Ptx level is not well analysis. We share the same understanding as Ericsson for proposal 2 if we can agree on option 1.

Ericsson: We do not have any power limit for BS class. We are not sure how the power limit related to deployment scenario. ACLR requirements still exist for high power BS. 

Decision: 

The document was Noted.

R4-1712687
Proposal on mmWave NR BS Absolute ACLR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the mmWave NR BS absolute ACLR limits in the RAN4 specifications per the agreed way forward.

Discussion: 

Samsung: TRP level is not decieded yet. It is confused if we define requirements according to option 2. Coverage issue is the key issue when you declare the BS class. 

Huawei: since Ptx is not clear, so option 2 is not good choice. In our understanding, widearea BS shall use -13dBm. We prefer option 1. 

Ericsson: It is not clear if marco BS has larger Tx power. 

Samsung: In FR2, EIRP is used to derive the coverage area. Larger number of antenna elements are considered which gives us a higher EIRP. It is not clear on how to declare BS with larger EIRP but with limited TRP level. Even Ericsson states that for some BS has lower TRP could be still declared as Marco BS. 

NTT DoCoMo: ACLR and SEM have overlapped frequency range. SEM is absolute value. If we specific the absolute ACLR, we need to align with SEM. It is important to align in the spec. In UTRA case, ACLR and SEM are defined based on BS class. In NR FR2, same classification shall be applied, i.e., define the ACLR/SEM based on Ptx.

NEC: we have agreed the BS class definition already. These is TP to correct the definition. We do not have plan to change the defiantion in this meeting. 

Decision: 

The document was Noted.



R4-1713068
Absolute ACLR for FR2 NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



R4-1712266
Discussion on absolute ACLR






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Erisson: We propose to the most strength requirements between ACLR and SEM. We can align the SEM and absolute  ACLR. 

Decision: 

The document was Noted.
R4-1712968
Absolute ACLR for FR2






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Noted.
R4-1714133 WF on Absolute ACLR






Source: NTT DoCoMo

Discussion: 

NTT DoCoMo: We have concerns on option 1. We are not sure if option 1 will be against the Janap regulation requiremetns. We will check by Friday. We will check if the absolute ACLR is essential core requirement or not in Rel-15 by Friday.

Agreements: 

Option 1 is agreed.

If option 1 has impact to the Japan regulation requirements, Japan regulation requirement will be added as regional requirements. 

Japan regulation requirements will be addressed in the specifications. 

Decision: 

The document was Approved.
R4-1713525
TP to TR 38.817-02 v0.4.0: Absolute levels for FR2 ACLR absolute levels for NR BS





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this.

Discussion: 

Decision: 

The document was Revised in R4-1714431
R4-1714431
TP to TR 38.817-02 v0.4.0: Absolute levels for FR2 ACLR absolute levels for NR BS





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this.

Discussion: 

Decision: 

The document was Approved.
R4-1713526
TP to TR 38.104v0.4.0: Absolute levels for FR2 ACLR absolute levels for NR BS





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this.

Discussion: 

Move from 9.5.3.3.2

Decision: 

The document was Revised in R4-1714134
R4-1714134
TP to TR 38.104v0.4.0: Absolute levels for FR2 ACLR absolute levels for NR BS





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this.

Discussion: 

Move from 9.5.3.3.2

Decision: 

The document was Approved.



9.5.2.5.2.3
OTA Out-of-band emissions [NR_newRAT]

R4-1712717
Completing the Spectrum emissions mask for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The paper discusses the present status of regulatory limits in the mmWave ranges, in particular for Europe. A proposal is made how to handle the present uncertainties in the draft specification.

PROPOSAL: In TS 38.104, the SEM for FR2 should remain in brackets and an Editor’s note should be added stating that the type of emission mask and the frequency range it covers may need to be revised in case other emission limits are changed. This also means that the emission limits and corresponding power levels may need to be revised.

Discussion: 

Huawei: we understand the motivation of changing the SEM. Protection of sensivity system is band specifc. SEM shall be generic requirements for all FR2 bands. 

Ericsson: We understand PT1 discussion on protection to the passive system is band specific issue but still regulatory will consider the generic requirements. 

Samsung: Protection is the EU requirements but define the SEM is based on FCC requirements. 


Ericsson: it is correct that current generic requirements for category A is defined for FCC. EU has different requirements. We do not need to change the SEM. 

Nokia: We had paper on this topic. 

Decision: 

The document was Noted.



R4-1713540
On BS spectrum mask for FR2






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

NTT DoCoMo: We understand your concerns is for 50MHz. It seems your proposal is more tight. 


Nokia: our clacluation is not tight. 

Ericsson: we belive the calculation is correct if scaled with BW but we do not think the scaling is needed. We need to define the SEM in generic way. We may need to revisit the SEM for different reason. We may need to revisit the power level. 35dBm may be not the reasonable level that we may come back next meeting. 

Samsung: It seems Ericsson also has concerns on the 35dBm threshold. Considering this, it is better to define the requirements according to BS class. 


Ericsson: emission level is changed linearly with transmitting power. We can add editor notes and further discuss the changes.

Nokia: If we change the Ptx level, it will not be aligned with ITU response. In general,we shall add [] for SEM requirements and also the changes proposed in our paper. 

Decision: 

The document was Noted.



R4-1713666
TP for TS 38.104: OTA out-of-band emission (9.7.4)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA out-of-band emission requirements

Discussion: 

Ericsson: There are pros and cons for adding these texts. There are some text are missing in this TPs.We have not agreed on the scaling yet. 

Huawei: We slightly prefer the previous approach used by Ericsson. The current text is referred to some tables which are not clear. Not sure it is the best way to update the TS. 

NEC: I am also ok to keep the current text. 

NTT DoCoMo: boundary is decided yet in the TR. Boundary definition is missing.

NEC: we could add definition in different section. 

Ericsson: We agree not to include the generic requirements in the minimum requirements. Also referring is missing. 

Decision: 

The document was Noted.



9.5.2.5.2.4
OTA transmitter spurious emissions [NR_newRAT]

R4-1713542
Frequency limit for NR BS spurious emission for conformance test






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal: To limit upper frequency range for NR BS mmWave for conformance test specification to 60 GHz: min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; 60 GHz).

Discussion: 

Huawei: We have discussed extensively. We also proposed to add placeholder in the TR to capture companies input. We also need to consider other companies results. It is performance part. It is good starting point which can be capturd in the TR. 

Ericsson: The range is reasonable number but we do not need to decide the number right now which is performance part. 

Nokia: we agreed that we discussed before. 

Decision: 

The document was Noted.



R4-1713667
TP for TS 38.104: OTA transmitter spurious emission (9.7.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA transmitter spurious emissions.

Discussion: 

Ericsson: Similar to other cases.  

Decision: 

The document was Noted.

R4-1714135
TP for TS 38.104: OTA transmitter spurious emission (9.7.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA transmitter spurious emissions.

Discussion: 

Decision: 

The document was Withdrawn.



9.5.2.6
Transmitter intermodulation [NR_newRAT]

9.5.2.6.1
Conducted transmitter intermodulation [NR_newRAT]

9.5.2.6.2
OTA transmitter intermodulation [NR_newRAT]

R4-1713027
TP for TS 38.104: Update of OTA TX IM requirement for sub-clause 4.9 and sub-clause 9.8





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution a text proposal with additions for TS 38.104, sub-clause 4.9 and sub-clause 9.8 is presented for approval.

Discussion: 

Huawei: the section 4, we also have contribution on this section with different section number. We need to consider the progress in eAAS. 

Decision: 

The document was Revised in R4-1714136
R4-1714136
TP for TS 38.104: Update of OTA TX IM requirement for sub-clause 4.9 and sub-clause 9.8





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

In this contribution a text proposal with additions for TS 38.104, sub-clause 4.9 and sub-clause 9.8 is presented for approval.

Discussion: 

Decision: 

The document was Approved.



9.5.2.7
Other Tx requirements [NR_newRAT]

9.5.2.7.1
Other Conducted Tx requirements [NR_newRAT]

9.5.2.7.2
Other OTA Tx requirements [NR_newRAT]

9.5.3
Receiver characteristics [NR_newRAT]

9.5.3.1
Sensitivity [NR_newRAT]

R4-1712950
Discussion on FRC and simulation results for BS REFSENS and ICS SNR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714138
R4-1714138
Discussion on FRC and simulation results for BS REFSENS and ICS SNR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1712951
Discussion on FRC and simulation results for BS Dynamic Range SNR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1714139
R4-1714139
Discussion on FRC and simulation results for BS Dynamic Range SNR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



9.5.3.1.1
Conducted reference sensitivity level [NR_newRAT]

FRC
R4-1714137
WF on NR BS RF FRC






Source: Ericsson

Decision: 

The document was Approved.
R4-1712578
NR BS FRCs for receiver sensitivity






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1713066
FRC parameters for RX RF requirements






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Nokia: For intermodulation, in current LTE requirements, we calculate the offset that IMD product will fall in the range. For NR, we can allow the gap in intermodulation test. 


NTT DoCoMo: We need more discussion on the intermodulation signal. 

Ericsson: We shall discuss this aspect in the performance session. There was good discussion there. 


NTT DoCoMo: it is related to performance part. 

Decision: 

The document was Noted.


R4-1712630
TP to TR 38.817-02: A.4 Reference Channels





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 related to FRCs for FR1 and FR2 Rx requirements  to capture agreements

Discussion: 

Decision: 

The document was Noted
R4-1714140
TP to TR 38.817-02: A.4 Reference Channels





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TR 38.817-02 related to FRCs for FR1 and FR2 Rx requirements  to capture agreements

Discussion: 

Decision: 

The document was Withdrawn.
R4-1712629
TP to TS 38.104: Reference Sensitivity (conducted) (7.2)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TS 38.104 related to REFSENS (7.2) for NR, introducing agreed FRCs

Discussion: 

Decision: 

The document was Revised in R4-1714141
R4-1714141
TP to TS 38.104: Reference Sensitivity (conducted) (7.2)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

TP to TS 38.104 related to REFSENS (7.2) for NR, introducing agreed FRCs

Discussion: 

Decision: 

The document was Approved.
R4-1712579
TP to TS 38.104: NR BS FRCs for receiver requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1714142
R4-1714142
TP to TS 38.104: NR BS FRCs for receiver requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: CATT

Discussion: 

Decision: 

The document was Approved.

Simulation Results

R4-1712580
Simulation results for receiver sensitivity SNR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1714143
R4-1714143
Simulation results for receiver sensitivity SNR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.
R4-1712631
Simulation results - FRC FR1 for REFSENS and ICS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation results for the agreed FRC for REFSENS and ICS, FR1

Discussion: 

Decision: 

The document was Noted.



R4-1712688
Simulation Results for FRC for BS receiver reference sensitivity requirements






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver reference sensitivity requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1713132
Simulation results for FR1 REFSENS requirement






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1712581
Conducted REFSENS for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Withdrawn.


9.5.3.1.2
OTA sensitivity [NR_newRAT]

R4-1712614
TP to TS 38.108 - OTA sensitivity (10.2)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

Update to OTA sensitivity (FR2)

Discussion: 

Ericsson: we agree with the approach in principle. We have touched how to use the OTA sensivity for blocking requirements. 

Huawei: we are ok to wait. 

Decision: 

The document was Approved.



R4-1713285
Considerations on OTA sensitivity for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes how to decide OTA sensitivity for FR2

Discussion: 

Huawei: we have similar paper. We can come to some agreements. We do not belive this issue is closed. The table is only for widearea BS class. 

Nokia: On BS class, BS class is to define the Rx requirements considering the UE interference. For indoor case, we would need to consider the lower antenna gain. As Huawei indicated, it is reasonable for marco BS but it is not appropriated for low transmitting power BS. 

NTT DoCoMo:Our concern is the number of type is larger, e.g., in the case of 32*32 elements. 

Ericsson: On issue of BS class, we can further disucss if we have defiantion of BS class. For the other aspects, we can consider the lower power and large size as well. The key proposal is to define the sensivity for different BS class.

ZTE: What is the basic principle to set the antenna array size for different BS class. 

Ericsson: When we derive the sensivity requirements for different BS class, we use some antenna array size assumption which will be reflected in the TS. 

ZTE: which test shall be against if assuming different antenna array size. 

Samsung: We discussed in this morning. BS class shall be addressed. If we consider the large coverage area, we need to define the sensitivity according to coverage area. 

Ericsson: we can consider the classes. We shall have different array type for different BS class. 

Nokia:  whether BS vendors shall declare the BS type or antenna array size in the test? 

Ericsson: BS class shall be declared. 

Huawei: We still need antenna gain array varies for different BS class. Antenna gain is different for different BS class. As long as you declare BS as certain BS class, you need to meet requirements for certain BS class. 

Ericsson: Antenna array size is not the classficiation of BS type. 

Nokia: if my BS has better receiving performance but with less number of antenna elemenets, shall I declare my BS as the high antenna array size.  

Decision: 

The document was Noted.
R4-1714144
WF on BS class definition and receiver requirements





Source: Ericsson

Decision: 

The document was Approved.
R4-1713445
On mm-wave radome and performance impact






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson India Private Limited

Abstract: 

This paper is thus focusing on radome performance in mm-wave bands as the discussion in this paper is essential to consider when receiver requirements such as OTA sensitivity for mm-wave bands (FR2).

Discussion: 

Huawei: it is useful information. For receiver sensitivity, we need to consider the loss as analsised in this paper. 

Ericsson: We need to consider some measurement margin as well. 

Decision: 

The document was Noted.
9.5.3.1.3
OTA Reference sensitivity level [NR_newRAT]

Antenna Gain

R4-1712689
Proposals on mmWave NR BS Receiver Antenna Gain






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposal for mmWave NR BS receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements in the RAN4 specifications per the agreed way forward.

Proposal:

To calculate the receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements by the following equation.

Minimum receiver antenna gain (dB) = 10*log(Nelement) – 3
Where Nelement is the number of elements for each receiver branch as declared by the manufacturer.
Discussion: 

ZTE: agree with Nokia. 

Huawei: The margin shall be in black box. Usng log method is not appropriated which shall be based on antenna aperature. The proposal is to limit the implementation. 

Ericsson: We disagree that the margin shall be black-box. On loss factor, we needs careful thinking on some loss factors. 

Nokia: the margin proposals from other companies are quite similar. For Ericsson, since only three class of antenna array type, it is still black box approach and also limited to implementation. 

Decision: 

The document was Noted.
R4-1712620
discussion on minimum FR2 Rx sensitivity and min antenna gain






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Express our view on FR2 minimum antenna gain and resulting min Rx sensitivity

Proposal 1: 4 Antenna gain categories re used for wide area BS class

This results in the following sensitivity requirement for wide area BS

	Antenna gain group
	gain assumption (dBm)
	Minimum sensitivity (20MHz CH_BW)
(dBm)

	1
	14
	-94

	2
	20
	-100

	3
	26
	-106

	4
	32
	-112


Discussion: 

Nokia: proposal prevents implementation of achieving, e.g., 23dB antenna gain. 


Huawei: you can declare as antenna gan group 2 which you can meet -100, you can also declare antenna group 3. 


ZTE: if you can declare any group, no meaning to define the requirements.


Nokia: if I declare as 20dBm, it will low down operators expection.  


Ericsson: same situation if we follow Nokia approach. 

ZTE: we agree to sperate requirements for antenna and RF units. 

NTT DoCoMo: How can we chose the antenna group, e.g., gain or sensitivity. 


Huawei: based on declaration, You can declare your BS as certain antenna gain group to against certain requirements. 

Ericsson: 6dB step is large. 20MHz is the minimum BW 

Decision: 

The document was Noted.
R4-1713023
Array antenna receiver characteristics






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we present a more thorough analysis on how EIS relates to array size and other aspects relevant for FR2.

Discussion: 

Decision: 

The document was Noted.



R4-1713065
Discussion on OTA receiver minimum antenna gain for FR2 NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1. Receiver minimum antenna gain for FR2 NR BS needs at least 23dB to compensate Uplink path loss due to mm wave frequency.

Discussion: 

Ericsson: we do not always need 23dBi gain to compesentate the loss. It depends on the different type of channel.The gain can be in the range of 16dB to 24dB

Nokia: In indoor scenario, for CPE and high power UE, about 10dBi is sufficient. 23dBi is more like the marco area. 


NTT DoCoMo: We can accept more lower antenna gain for indoor. 

Huawei: We also agree the lower gain is valid in some scenario. For high gain, even my sensitivity is easy but blocking could be hard. 


NTT DoCoMo: We had some options in the last meeting. We need some discussion to finalize the antenna gain in this week. 

Decision: 

The document was Noted.
Summary of options during the meeting

Option 1:Antenna array type

Option 2: Antenna gain group

Option 3: BS class with different sensitivity requirements

Option A; MA: Max: [-94dBm/20MHz] Min:[ -112dBm/20MHz] Granlarity [6dB step size] 

Option B: MA: Max: [-100dBm/50MHz] Min:[ -110dBm/50MHz] Granlarity [1dB step size] (assuming no filter and polarization)

Option C: MA: Granlarity [1dB step size]

R4-1714145 WF on receiver sensitivity requirements for FR2






Source: Nokia

Decision: 

The document was Revised in R4-1714434
R4-1714434 WF on receiver sensitivity requirements for FR2






Source: Nokia

Decision: 

The document was Approved.
Simulation Results

R4-1712632
Simulation results - FRC FR2 for REFSENS and ICS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation results for the agreed FRC for REFSENS and ICS, FR2

Discussion: 

Decision: 

The document was Noted.
R4-1713134
Simulation results for FR2 OTA Sensitivity requirement






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
TPs

R4-1713286
TP to TS 38.104: FR2 REFSENS





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Potential implementation of OTA sensitivity in the TR

Discussion: 

Decision: 

The document was Revised in R4-1714146
R4-1714146
TP to TS 38.104: FR2 REFSENS





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Potential implementation of OTA sensitivity in the TR

Discussion: 

Decision: 

The document was Revised in R4-1714435
R4-1714435
TP to TS 38.104: FR2 REFSENS





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Potential implementation of OTA sensitivity in the TR

Discussion: 

Decision: 

The document was Approved.



9.5.3.2
Dynamic Range [NR_newRAT]

9.5.3.2.1
Conducted dynamic range [NR_newRAT]

R4-1712582
Simulation results for dynamic range SNR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1714147
R4-1714147
Simulation results for dynamic range SNR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.




R4-1712583
NR BS FRCs for dynamic range






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1712633
Simulation results - FRC FR1 for Dynamic Range






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation results for the agreed FRC for Dynamic Range, FR1

Discussion: 

Decision: 

The document was Noted.



R4-1712690
Simulation Results for FRC for BS receiver dynamic range requirements






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver dynamic range requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1713087
Simulation results for FR1 dynamic range requirement






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



9.5.3.2.2
OTA dynamic range [NR_newRAT]

9.5.3.3
In-band selectivity and blocking [NR_newRAT]

9.5.3.3.1
Conducted in-band selectivity and blocking [NR_newRAT]

R4-1713293
Derivation of frequency offsets for blocking






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses remaining issues for blocking

Discussion: 

Nokia: formula is only for 5MHz case, we need to consider 20MHz case. 

ZTE: We had formula proposed by QC in LTE phase which we think can be reused. 

Ericsson: Not sure which formula used in LTE can be reused.  

Decision: 

The document was Noted.



R4-1713295
On ACS requirement for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses remaining issues for ACS

Discussion: 

Nokia: formula is only for 5MHz. 

Decision: 

The document was Noted.
R4-1713294
TP to TR 38.817-2: ACS & blocking further detail





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Captures potential agreemments for blocking and ACS

Discussion: 

Decision: 

The document was Revised in R4-1714148
R4-1714148
TP to TR 38.817-2: ACS & blocking further detail





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Captures potential agreemments for blocking and ACS

Discussion: 

Decision: 

The document was Revised in R4-1714519

R4-1714519
TP to TR 38.817-2: ACS & blocking further detail





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Captures potential agreemments for blocking and ACS

Discussion: 

Decision: 

The document was Approved.


R4-1713296
TP to TS 38.104: ACS and blocking update





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Adds further detail to TS text for ACS & blocking

Discussion: 

Decision: 

The document was Revised in R4-1714149
R4-1714149
TP to TS 38.104: ACS and blocking update





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Adds further detail to TS text for ACS & blocking

Discussion: 

Decision: 

The document was Revised in R4-1714518

R4-1714518
TP to TS 38.104: ACS and blocking update





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Adds further detail to TS text for ACS & blocking

Discussion: 

Decision: 

The document was Approved.


9.5.3.3.2
OTA in-band selectivity and blocking [NR_newRAT]

R4-1712621
FR2 Rx in band blocking






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Further discussion and potential compromise for FR2 in band clocking

Proposal1: A single level blocking requirement is specified using the minimum sensitivity level as an absolute reference for both the wanted and the interfering signals.

Proposal2: minimum sensitivity +6dB is used as the wanted signal for the requirement.

Proposal 3: The in-band blocking interferer level is set as minimum sensitivity + 27dB

Discussion: 

Ericsson: We are aligned with Huawei proposals. We may need further discussion on the scaling for proposal 3. 

Nokia: The delta between wanted and interference is about 21dB. If we consider the margin, it will be similar as ACS. We usually expect better selectivity performance for in-band blocking comparing with ACS

ZTE: We share the same view as Nokia. We propose to use 26dB in-band selectivity which is higher than ACS. 

Huawei: We can discuss the scaling. We may need to change the ACS instead of changing in-band blocking. We agreed that blocking shall >= ACS.  

Decision: 

The document was Noted.
R4-1712691
Proposal on mmWave NR BS Receiver In-band Blocking






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the mmWave NR BS receiver in-band blocking requirement in the RAN4 specifications to conclude the discussion on this topic.

Discussion: 

Ericsson: the number is similar as our proposal. Both interference and wanted have to defined based on the sensitivity level. 

Huawei: Proposal 1 and 2 are only for single antenna gain assumption. 

ZTE: We prefer to define 26dB – 30dB 

Nokia: we may not need such requirements if it is too close to ACS requirements. We do not have rx dynamic range and we need to use in-band blocking to protect larger input power level.
Decision: 

The document was Noted.
R4-1713086
Further considerations on IBB requirement of FR2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1713520
OTA blocking requirements for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation assumptions to be used for coex studies with 55dBm UE

Discussion: 

Decision: 

The document was Revised in R4-1714104
R4-1714104
OTA blocking requirements for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Noted.


Summary before the meeting

	
	HW(12621)
	Nokia(12691)
	ZTE(13086)
	Ericsson(13520)
	Agreements

	Wanted signal
	Minimum Sensitivity+6dB
	[-103dBm] for 30GHz

[-102dBm] for 45GHz
	OTA sensitivity+6dB
	-101dBm/50MHz(only valid for array size 8*16, scaling for different array size)
	OTA Sensitivity+6dB

	Blocker
	Minimum sensitivity+27dB
	[-70dBm]
	OTA sensitivity + IBBS([26dB])+ 4.7dB - SNR – IM
	-70dBm/50MHz 
	OTA sensitivity + 33dB


R4-1713521
TP to TR 38.817-02 v0.2.0: Methodology for mmWave NR BS receiver blocking investigation





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of joint probability and also other relevant issues with respect to receiver blocking for NR BS.

Discussion: 

Decision: 

The document was Noted.



R4-1713522
Draft TP to TS 38.104: OTA In-band selectivity and blocking (10.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1714520

R4-1714520
Draft TP to TS 38.104: OTA In-band selectivity and blocking (10.5)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1713523
Draft TP to TS 38.817-02: OTA In-band selectivity and blocking





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.



R4-1712972
Interfering carrier bandwidth for FR2 ACS






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: what is the SCS ? 

Huawei: we did not mention SCS. 

Ericsson: 60KHz could be ok for FR2.

ZTE: freqeuency offset is missing. 

Agreemenet: 

To specify 50 MHz as the interfering carrier bandwidth and 60KHz SCS for FR2 ACS requirements.  
Adaption of formula for FR1 could be used for FR2
Decision: 

The document was Noted.


9.5.3.4
Out-of-band blocking [NR_newRAT]

9.5.3.4.1
Conducted out-of-band blocking [NR_newRAT]

9.5.3.4.2
OTA out-of-band blocking [NR_newRAT]

R4-1712615
TP to TS 38.104 - OTA out of band blocking FR1 (10.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

FR1 out of band blocking to follow eAAS

Discussion: 

Nokia: band number and description are not aligned with NR

Decision: 

The document was Revised in R4-1714150
R4-1714150
TP to TS 38.104 - OTA out of band blocking FR1 (10.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

FR1 out of band blocking to follow eAAS

Discussion: 

Decision: 

The document was Approved.



R4-1712616
FR2 Out of band blocking






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss FR2 out of band blocking

Discussion: 

Ericsson: it is premature to agree on band specific out-of-band blocking. 

Huawei: we can further discuss on co-exitence and co-location after Dec. It is useful to have something in the first release which is better than having nothing. 

Decision: 

The document was Noted.



R4-1713299
On general out-of-band blocking for mm-wave bands (FR2)






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal on OOB blocking

Discussion: 

Decision: 

The document was Noted.



R4-1713300
On co-location/band specific blocking for mm-wave bands (FR2)






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considerations on band specific blocking requirements

Discussion: 

Decision: 

The document was Noted.



9.5.3.5
Receiver spurious emissions [NR_newRAT]

9.5.3.5.1
Conducted receiver spurious emissions [NR_newRAT]

R4-1713668
TP for TS 38.104: Receiver spurious emission (7.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted receiver spurious emissions.

Discussion: 

Huawei: NTT DoCoMo has concerns on the similar TP from us last time. 

NTT DoCoMo : fine with this TP. 

Ericsson: We need to align the wording for scaling.

Decision: 

The document was Revised in R4-1714151



R4-1714151
TP for TS 38.104: Receiver spurious emission (7.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted receiver spurious emissions.

Discussion: 

Huawei: NTT DoCoMo has concerns on the similar TP from us last time. 

NTT DoCoMo : fine with this TP. 

Ericsson: We need to align the wording for scaling.

Decision: 

The document was Revised in R4-1714438
R4-1714438
TP for TS 38.104: Receiver spurious emission (7.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted receiver spurious emissions.

Discussion: 

Decision: 

The document was Revised in R4-1714439
R4-1714439
TP for TS 38.104: Receiver spurious emission (7.6)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on conducted receiver spurious emissions.

Discussion: 

Decision: 

The document was Approved.
9.5.3.5.2
OTA receiver spurious emissions [NR_newRAT]

R4-1713064
Discussion on OTA receiver spurious emission for FR2 NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: some errors. 

Decision: 

The document was Noted.
R4-1712646
TP to TS 38.104: OTA Rx spurious emissions for BS type O 2 (10.7.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to  TS 38.104 on the Rx spurious emissions requirement for BS type O-2.

Discussion: 

Ericsson: For 2-O Rx spurious emsssion, it is FFS in eAAS study. 

Huawei: FFS is for test setup. 

Decision: 

The document was Revised in R4-1714152
R4-1714152
TP to TS 38.104: OTA Rx spurious emissions for BS type O 2 (10.7.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to  TS 38.104 on the Rx spurious emissions requirement for BS type O-2.

Discussion: 

Ericsson: For 2-O Rx spurious emsssion, it is FFS in eAAS study. 

Huawei: FFS is for test setup. 

Nokia: Clarification on measurement bandwidth is needed. 

Decision: 

The document was Revised in R4-1714433
R4-1714433
TP to TS 38.104: OTA Rx spurious emissions for BS type O 2 (10.7.3)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

In this contribution we provide TP to  TS 38.104 on the Rx spurious emissions requirement for BS type O-2.

Discussion: 

Ericsson: For 2-O Rx spurious emsssion, it is FFS in eAAS study. 

Huawei: FFS is for test setup. 

Nokia: Clarification on measurement bandwidth is needed. 

Decision: 

The document was Approved.


R4-1713669
TP for TS 38.104: OTA receiver spurious emission (10.7)





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: NEC

Abstract: 

This contribution provides a text proposal to TS 38.104 on OTA receiver spurious emission requirements

Discussion: 

Decision: 

The document was Noted.



9.5.3.6
Receiver intermodulation [NR_newRAT]

9.5.3.6.1
Conducted receiver intermodulation [NR_newRAT]

R4-1713287
Derivation of RX IM requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses remaining issues for RX IM

Discussion: 

Nokia: We can agree with the level of signal. If the formula is used, the CW interference signal will be closer to wanted signal which will increase the difficulty. We suggest to use the scaling according to distance.
Ericsson: we can check with the requirements for Tx part. We apply the scaling for both interference and wanted. 

Decision: 

The document was Noted.



R4-1713288
Derivation of RX IM narrowband requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses remaining issues for narrowband RX IM

Discussion: 

Decision: 

The document was Noted.



R4-1712692
TP to TR 38.817-02: NR BS conducted receiver intermodulation requirements in FR1 (7.7)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the below 6GHz NR BS receiver intermodulation conducted requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Decision: 

The document was Revised in R4-1714153
R4-1714153
TP to TR 38.817-02: NR BS conducted receiver intermodulation requirements in FR1 (7.7)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the below 6GHz NR BS receiver intermodulation conducted requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Decision: 

The document was Revised in R4-1714521

R4-1714521
TP to TR 38.817-02: NR BS conducted receiver intermodulation requirements in FR1 (7.7)





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to specify the below 6GHz NR BS receiver intermodulation conducted requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Decision: 

The document was Approved.
R4-1713289
TP to TR 38.817-1: RX IM requirements





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Captues potential agreements on RX IM

Discussion: 

Decision: 

The document was Noted.



R4-1713290
TP to TS 38.104: FR1 RX IM conducted 7.7





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 7 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714388
R4-1714388
TP to TS 38.104: FR1 RX IM conducted 7.7





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 7 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714522

R4-1714522
TP to TS 38.104: FR1 RX IM conducted 7.7





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 7 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714525

R4-1714525
TP to TS 38.104: FR1 RX IM conducted 7.7





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 7 RX IM

Discussion: 

Decision: 

The document was Approved.




9.5.3.6.2
OTA receiver intermodulation [NR_newRAT]

R4-1712693
Proposal on mmWave NR BS Receiver Intermodulation






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides simulation results and a proposal to specify the mmWave NR BS receiver intermodulation requirements in the RAN4 specifications per the agreed way forward.

Proposal:

To specify the mmWave NR BS receiver intermodulation requirements in the RAN4 specifications with a CW and 50 MHz OFDM modulated carrier with 8 dB offset the OTA in-band blocking level, with the wanted signal level the same as that in the OTA in-band blocking requirement for the same FRC.

Discussion: 

Decision: 

The document was Approved.



R4-1713291
TP to TS 38.104: FR1 RX IM OTA 10.8.2





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR1 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714389
R4-1714389
TP to TS 38.104: FR1 RX IM OTA 10.8.2





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR1 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714523

R4-1714523
TP to TS 38.104: FR1 RX IM OTA 10.8.2





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR1 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714526

R4-1714526
TP to TS 38.104: FR1 RX IM OTA 10.8.2





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR1 RX IM

Discussion: 

Decision: 

The document was Approved.


R4-1713292
TP to TS 38.104: FR2 RX IM OTA, 10.8.3





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR2 RX IM

Discussion: 

Decision: 

The document was Revised in R4-1714390
R4-1714390
TP to TS 38.104: FR2 RX IM OTA, 10.8.3





38.104
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Specification text for section 10 FR2 RX IM

Discussion: 

ZTE: why offset is almost same as FR1

Decision: 

The document was Approved.



9.5.3.7
In-channel selectivity [NR_newRAT]

9.5.3.7.1
Conducted In-channel selectivity [NR_newRAT]

R4-1712694
Simulation Results for FRC for BS receiver in-channel selectivity requirements






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver in-channel selectivity requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1713129
Discussion on ICS requirement for FR1 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Ericsson: We agree with proposal 1. 

Nokia: We see some difference between ZTE and Ericsson proposals. 

Agreements: 

Proposal 1:  propose to use the RB allocation in the Table1 for FR1 ICS requirement; 

Decision: 

The document was Noted
R4-1713084
TP to TR38.817: ICS requirement (7.8)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Ericsson: it shall be updated according to WF on FRC

Decision: 

The document was Revised in R4-1714154
R4-1714154
TP to TR38.817: ICS requirement (7.8)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Ericsson: it shall be updated according to WF on FRC

Decision: 

The document was Noted.

9.5.3.7.2
OTA In-channel selectivity [NR_newRAT]

R4-1713130
Discussion on ICS requirement for FR2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1713155
TP to TR38.817 ICS requirement (10.9)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1714155
R4-1714155
TP to TR38.817 ICS requirement (10.9)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.

9.5.3.8
Other Rx requirements [NR_newRAT]
9.5.3.8.1
Other Conducted Rx requirements [NR_newRAT]

9.5.3.8.2
Other OTA Rx requirements [NR_newRAT]

9.5.4
New BS requirements [NR_newRAT]

9.5.4.1
Beam switching speed [NR_newRAT]

R4-1712617
beam switching time requirement






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Further discussion on beam switching requirement

Discussion: 

Decision: 

The document was Noted.
R4-1713547
Simulation results of beam switching speed impact for PDSCH channel with 64QAM






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.



R4-1712618
TP to TR 38.817-02 - beam swicthing time





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Huawei

Abstract: 

TP to technical report updating FFS in beam switching section

Discussion: 

Decision: 

The document was Noted.



R4-1713069
TP for TR 38.817-02: NR BS beam switching speed requirement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Nokia: we submitted the results which can be captured in the TR. 

Huawei: last sentence of conclusion is not necessary 

Ericsson: We may need some clairfications. 

Decision: 

The document was Revised in R4-1714156
R4-1714156
TP for TR 38.817-02: NR BS beam switching speed requirement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Nokia: we submitted the results which can be captured in the TR. 

Huawei: last sentence of conclusion is not necessary 

Ericsson: We may need some clairfications. 

Decision: 

The document was Approved.



R4-1713298
TP to TR 38.817-2: Beam switching





38.817-02
  CR-  rev  Cat:  (Rel-15) v0.4.0





Source: Ericsson

Abstract: 

Completing TR text for beam switching

Discussion: 

Decision: 

The document was Noted.



9.5.4.2
Unwanted spatial emission requirements [NR_newRAT]

R4-1712619
TP to TS 38.141-2 - annex with spatial declarations definitions





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

Annex to  the radiated conformance requirements to capture the spatial emissions declarations.

Discussion: 

Decision: 

The document was Revised in R4-1714157
R4-1714157
TP to TS 38.141-2 - annex with spatial declarations definitions





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei

Abstract: 

Annex to  the radiated conformance requirements to capture the spatial emissions declarations.

Discussion: 

Decision: 

The document was Endorsed



9.5.5
Testability [NR_newRAT]

R4-1713793
On TRP measurement duration of NR base stations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

We have studied and estimated the duration of TRP measurement for the Tx spurious emissions requirement for NR BS operating in frequency range 2, which is approximately 2.5 months. Based on our studies, the main contributors to the lengthy TRP measurement duration are as follows:

1.
measurement bandwidth (because the size of the measurement bandwidth dictates the number of steps)

2.
the number of measurement points over the whole sphere

3.
the upper limit of spurious frequency spectrum

Discussion: 

Huawei: Not sure if we can optimize the measurement bandwidth since it includes in the regulatory requirements. We can further enhance in the performance part. We need more inputs on this topic. 

Nokia: these three are key area to be optimized. 

Decision: 

The document was Noted.



R4-1713796
Spurious emission measurement procedures for NR BS type 2-O 






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this document, a test procedure for measuring spurious emissions of NR BS type 2-O has been discussed and proposed. 

Discussion: 

Huawei: We have some detailed comments, e.g., consideration of the polarization, we can come back in the next meeting. 

Nokia: If we can determine the peak, we can enhance the test procedure. 

Decision: 

The document was Noted.



9.6
BS EMC [NR_newRAT]

9.6.1
Editor input for BS EMC spec (38.113) [NR_newRAT]

R4-1713048
TP to TS 38.113 ESD test level






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution we provide TP to the NR EMC specification in TS 38.113[1] for ESD test levels which should be concerned as core part of the TS.

Discussion: 

Decision: 

The document was Revised in R4-1714297
R4-1714297
TP to TS 38.113 ESD test level






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution we provide TP to the NR EMC specification in TS 38.113[1] for ESD test levels which should be concerned as core part of the TS.

Discussion: 

Decision: 

The document was Approved.



R4-1713049
TP to TS 38.113 Radiated emission






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

The frequency range considering radiated emission for NR BS type 1-C and 1-H is revisited to be aligned with TS 38.104 v0.4.0. Corresponding references and symbols are also updated in this TP

Discussion: 

Decision: 

The document was Revised in R4-1714299
R4-1714299
TP to TS 38.113 Radiated emission






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

The frequency range considering radiated emission for NR BS type 1-C and 1-H is revisited to be aligned with TS 38.104 v0.4.0. Corresponding references and symbols are also updated in this TP

Discussion: 

Decision: 

The document was Approved.



R4-1713061
TP to TS 38.113 Section 4 (Exclusion bands)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution we provide TP to the NR EMC specification in TS 38.113[1] for Section 4, capturing exclusion bands for the EMC radiated immunity test for the NR BS, based on the in-band blocking limit defined in the approved TS 38.104 V0.4.0 [2]. Exclusion bands for NR BS type 1-O and 2-O will be aligned to TS 38.104 subclause 10.5 OTA in-band selectivity and blocking requirements.

Discussion: 

Decision: 

The document was withdrawn.



R4-1713486
TP to TS 38.113 Section 4 (Exclusion bands)






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution we provide TP to the NR EMC specification in TS 38.113 for Section 4 exclusion bands.

Discussion: 

Decision: 

The document was Noted.



R4-1712749
TP for TS 38.113 introduction of band n71





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: T-Mobile USA Inc.

Abstract: 

This document includes a text proposal that is an introduction of n71 to TS 38.113.

Discussion: 

Decision: 

The document was endorsed
Post-meeting note: R4-1714545 (Draft TS 38.113 v0.1.0) was approved by email.

9.6.2
Core requirements [NR_newRAT]

R4-1712725
Discussion on Exclusion bands for EMC Radiated Immunity Test (Receiver) for AAS and NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper adds  arguments on the exclusion bands for RI tests

Discussion: 

Decision: 

The document was Noted.



R4-1712726
TP to Section 4.4 in TS 38.113 (NR) Receiver exclusion bands (radiated immunity)





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

Abstract: 

TP to reflect the conclusions on Exclusion bands

Discussion: 

Decision: 

The document was Revised in R4-1714300
R4-1714300
TP to Section 4.4 in TS 38.113 (NR) Receiver exclusion bands (radiated immunity)





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

Abstract: 

TP to reflect the conclusions on Exclusion bands

Discussion: 

Decision: 

The document was Revised in R4-1714429
R4-1714429
TP to Section 4.4 in TS 38.113 (NR) Receiver exclusion bands (radiated immunity)





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

Abstract: 

TP to reflect the conclusions on Exclusion bands

Discussion: 

Decision: 

The document was Approved.



9.6.2.1
Emission requirements [NR_newRAT]

R4-1712727
TP to section 8.2 (Radiated Emission) in TS 38.113





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

Abstract: 

TP to specify the radiated emission limits to be considered for BS 1C and 1H in TS 38.113.

Discussion: 

Decision: 

The document was Revised in R4-1714301
R4-1714301
TP to section 8.2 (Radiated Emission) in TS 38.113





38.113
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

Abstract: 

TP to specify the radiated emission limits to be considered for BS 1C and 1H in TS 38.113.

Discussion: 

Decision: 

The document was Approved.



R4-1713047
on RE and RSE test sites requirements in NR specification






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

We share some consideration on the test site requirements by comparing regulations in different region and constitution.

Discussion: 

Decision: 

The document was Noted.



9.6.2.2
Immunity requirements [NR_newRAT]

R4-1714302  WF on the test arrangement for radiated immunity testing for eAAS and NR BS






Source: ZTE Corporation, Ericsson, Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1713043
Discussion on the test arrangements for radiated immunity test to NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

The test arrangements of table-top and rack mounted NR BS is discussed.

Discussion: 

Decision: 

The document was Noted.



R4-1713045
Further consideration on Operator Protection






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

We discussed test configuration for ESD test  and proposed to set the NR BS transmitting in a feasible low power which is safe to the operator for ESD testing

Discussion: 

Decision: 

The document was Noted.



9.6.3
Performance requirements [NR_newRAT]

9.7
RRM requirements [NR_newRAT]

9.7.1
RRM General (ad-hoc MoM, Plan, Spec structure) [NR_newRAT]

Ad hoc minutes
R4-1713942
Ad hoc minutes for NR measurement gap, capability and SSTD






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the ad hoc minutes. 

Discussion: 

The MGL for gap pattern 16~19 needs further check.
Decision:

Approved

Agreement:
· For MGL values for gap pattern 16~19 
· Use [3.5] ms
R4-1713943
Ad hoc minutes for NR RRM on interruption and measurement






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the ad hoc minutes
Discussion: 

Decision:

Approved


Post-meeting note: R4-1714546 (TS 36.133 v0.4.0) was approved by email.
9.7.1.1
General discussion on RRM requirements [NR_newRAT]

Applicability
R4-1712482
TP to TS 38.133: Applicability





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

Initial text for applicability section of 38.133.
On 3.7 of TS38.133
Discussion: 

Intel: SCell means 8 component carriers or 8 cells on one component carrier?

Ericsson: meaning component carriers. We should align with RF session.
LGE: Which number for uplink and which is for downlink? It should be for downlink. 

Ericsson: we do need different number for DL and UL.
Huawei: About 8 NR carriers, I am not sure if we can complete 8 NR inter-frequency carriers in the early release. Similar comments as LGE. We need mention how many downlinks and how many uplinks. We should capture SUL in the applicabililty.

Ericsson: we should have PCell. We should include PCell. We can improve something for SUL.

Qualcomm: Why should we keep the applicability in the spec? The spec should be agnostic to the number of SCells.

Ericsson: We need consider scaling and something needs be captured in capability part.

Qualcomm: for scaling, we have variables for it. I do not see the value to have the applicability in the spec.

Ericsson: it would be easier to have applicability section to let reader know about the variables.
Chairman: is it impact the completion of Rel-15 NSA.

Ericsson: it does not. It is used for future.
Decision:

Noted


NR definition, Reference and abbreviations
R4-1712496
Introduction of NR references, definitions and abbreviations in 36.133





36.133
  CR-5340  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of 36.133 NR related references, definitions and abbreviations which are already included in 38.133 0.3.0.
References, definitions and abbreviations from NR draft spec 38.133 v 0.4.0 are introduced in 36.133.
Discussion: 

Decision:

Revised to R4-1713929 (from R4-1712496) 


R4-1713929
Introduction of NR references, definitions and abbreviations in 36.133





36.133
  CR-5340  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of 36.133 NR related references, definitions and abbreviations which are already included in 38.133 0.3.0.
References, definitions and abbreviations from NR draft spec 38.133 v 0.4.0 are introduced in 36.133.
Discussion: 

Decision:

Agreed


R4-1713770
TP to TS 38.133: NR definitions





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to TS 38.133: NR definitions
A text proposal to specify the number of carriers to be supported by the UE for TS 38.133 version 0.3.0 [1].
On 2 References.
Discussion: 

Decision:

Endorsed


Cell naming principles
R4-1713718
Discussion on Cell Naming Principles






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion about naming of LTE and NR cells in 36.133 and 38.133.
In this paper, we looked at the naming principles of cells between 36.133 and 38,133. To ease the further work we propose aligned naming principles between 36.133 and 38.133 as follows:

Proposal 1: ‘a cell’, ‘an SCell’ and ‘a PSCell’ in 36.133 always refer to an LTE cell.

Proposal 2: NR cells in 36.133 are referred to as ‘NR cell’, ‘NR SCell, and ‘NR PSCell’.

Proposal 3: ‘a cell’, ‘an SCell’ and ‘a PSCell’ in 38.133 always refer to an NR cell.

Proposal 4: LTE cells in 38.133 are referred to as ‘LTE cell’, ‘LTE SCell, and ‘LTE PCell’.

In [1] we have prepared CR for 36.133 capturing the naming principle and in [2] we have prepared TP for capturing the naming principles for 38.133.
Discussion: 

Intel: this is a good way to clean up the terminology. For #3, can we use NR SCell or NR PSCell in 38.133.

Nokia: When staring SA, it is too much.

Ericsson: for 38.133, let use Cell name without NR.
LGE: for #4, change LTE to E-UTRA.

Nokia: fine.
Ericsson: we are fine with the proposals. It is also for LTE-NR DC naming.

Nokia: OK.
Decision: 

The document was not treated.


Agreement:
· ‘a cell’, ‘an SCell’ and ‘a PSCell’ in 36.133 always refer to an LTE cell.
· LTE cells in 38.133 are referred to as ‘E-UTRA cell’, ‘E-UTRA SCell, and ‘E-UTRA PCell’.
· In 36.133, E-UTRA-NR dual connectivity will be used. Do not change the term of dual connectivity in 36.133 if it is applied to LTE dual connectivity.
Way forward
R4-1713930
Way forward on Cell Naming Principles






  CR-  rev  Cat:  () v





Source: Nokia
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


CR
R4-1713719
LTE and NR cell naming convention in 36.133





36.133
  CR-5479  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR for naming of LTE and NR cells in 36.133 according to the corresponding discussion paper.
The following naming convention is added in the applicability section:

· LTE PCell = PCell

· LTE SCell = SCell

· NR PSCell = NR PSCell

· NR SCell = NR SCell
Discussion: 

Decision:

Revised to R4-1713931 (from R4-1713719) 


R4-1713931
LTE and NR cell naming convention in 36.133





36.133
  CR-5479  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR for naming of LTE and NR cells in 36.133 according to the corresponding discussion paper.
The following naming convention is added in the applicability section:

· LTE PCell = PCell

· LTE SCell = SCell

· NR PSCell = NR PSCell

· NR SCell = NR SCell
Discussion: 

Decision:

Agreed


R4-1713720
TP to TS 38.133: LTE and NR cell naming convention






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Text proposal for naming of LTE and NR cells in 38.133 according to the corresponding discussion paper.
A text proposal to clarify the naming convention of LTE PCell, LTE SCell, NR PSCell and NR SCell in 38.133 version 0.3.0. 

It is proposed to use the following naming convention:

· LTE PCell = LTE PCell

· LTE SCell = LTE SCell

· NR PSCell = PSCell

· NR SCell = SCell
Discussion: 

Decision:

Revised to R4-1713932 (from R4-1713720) 


R4-1713932
TP to TS 38.133: LTE and NR cell naming convention






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Text proposal for naming of LTE and NR cells in 38.133 according to the corresponding discussion paper.
A text proposal to clarify the naming convention of LTE PCell, LTE SCell, NR PSCell and NR SCell in 38.133 version 0.3.0. 

It is proposed to use the following naming convention:

· LTE PCell = LTE PCell

· LTE SCell = LTE SCell

· NR PSCell = PSCell

· NR SCell = SCell
Discussion: 

Decision:

Approved


RRM impact on uplink sharing
R4-1713423
Further discussion on RRM impact on uplink sharing






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on UL sharing impact on RRM requirements. According to the analysis, we propose that the following RRM requirements need to be specified.

	RRM requirements
	Impact content

	6.1 Handover
	Need some clarification since during handover procedure, network indicates UE to perform random access on UL or SUL carrier.

	6.2.2 Random access
	For initial access UE shall select the PRACH resource on which carrier according to the measurement thresholds broadcast by network. Such PRACH transmission procedure need to be specified in SA NR+SUL.

	7.1 UE transmit timing
	NR UL and SUL transmission timing shall apply their individual transmission timing requirements.

	7.3
Timing advance
	For UE configured with SUL, the timing advance adjustment accuracy requirements shall apply to uplink(s) according to associated uplink SCS.

	New section 8.x additional PUSCH carrier configuration/deconfiguration delay
	New procedure of (re)configure/(de)configure SUL carrier


Discussion: 

Qualcomm: we do not need the separate section for configure and de-condigure SUL?
Nokia: for the configuration of SUL, it is basic another RRC configuration, which should be covered by other RRC configuration requirements. I do not think we need a new section for it.

Huawei: we are talking about the new section. We are talking about the impact on the requirements. We should have clarification.

Huawei: for CA, we have requirements for SCell config/de-configu. We need the core requirement to verify the functionality.
Ericsson: Handover is for SA. Configuration or de-configuration is like SCell. There will be activation or deactivation of SUL, if there is procedure in RAN2.

Huawei: we need to check with RAN2. If no procedure in RAN2, we do not need the requirements.
Decision:

Noted


R4-1713427
Clarifiction on applicability to support NSA NR deployments TS 36.133





36.133
  CR-5466  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
Based on [R4-1711939], the applicability to support SUL is added.

up to 4 E-UTRA DL CCs in total with 1 E-UTRA UL CC in MCG and up to 1 NR DL CC in total with 1 NR UL CC and/or 1 NR SUL (not shared with the 1 E-UTRA UL CC) in SCG.

up to 4 E-UTRA DL CCs in total with 1 E-UTRA UL CC in MCG and up to 1 NR DL CC in total with 1 NR UL CC and/or 1 NR SUL (shared with the 1 E-UTRA UL CC) in SCG.

Discussion: 

Ericsson: We have one 1 NR DL CC. Maybe it is up to 8 on NR side.

Huawei: we can base on RF session agreement. For SUL, we do not see new band combination to cover 8 DL CC.
Nokia: we need to look at the wording here. SUL is discussed in RF session extensively. SUL should include both with and without uplink sharing. At the moment we only look at the SUL and follow RF agreement.

Huawei: Actually we have already captured by different bullets.

Qualcomm: agree with Nokia. 

Intel: we have differen view. If looking at the SUL band, all the band combinations are used for uplink sharing. We do not see the operator input that SUL is only used for without uplink sharing. We want to make the spec future-proof.


Qualcomm: SUL should not be limited to uplink sharing. Whether we do uplink sharing from network or not has no impact on RRM requirements.


Huawei: We disagree. And there would be new requirements for SUL.


Intel: what Qualcomm said does not contradict what we said. In Huawei paper, we do not talk about the requirements but the scenarios. We should capture all the different scenarios.


Intel: the switching time requirement should be defined for uplink sharing. 20us switching time may lead to the interruption.


Qualcomm: 20us switching time is UE perspective. For eMTC we do not define any interruption requirmetns due to switching time. It can be covered by transition time.

Nokia: for now we look at the SUL without any UE impact.

Huawei: we just discuss about the capability. We do not discuss network perspective or UE perspective. I do not agree with that there is no impact on UE.

Ericsson: there would be some requirements from BS side. The same requirements like timing requirements. We do not need to define the new timing requirements. The other nomal requirements should apply.
On Friday:
Ericsson: we can follow the similar approach as the previous one, i.e., come back in the next meeting.
Decision:

Noted


R4-1713428
TP on applicability on TS 38.133





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on Applicability of requirements.
On 3.7 Applicability of requirements in this specification version.
Discussion: 

Decision:

Noted


Maintenance for cell phase sync
R4-1713612
TP to TS 38.133 v0.3.0: Removal of bracket from cell phase sync





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

Removal of bracket from cell phase sync.
Discussion: 

Qualcomm: so far we should not remove the square bracket. For mmWave the sync requirement will be tightened. 

Ericsson: When do you bring in the contribution? Many operators are behind this value.

Nokia: 3us should be baseline and we should discuss the other additional requirements. 

Qualcomm: mmWave has less CP length.

Nokia: 3us was agreed based on the analysis of guard period.

Qualcomm: for mmWave we need gap. If the sync requirement is 3us, there will be problem.

Ericsson: this is network side requirement country wide. Agree with Nokia that there would be a baseline.

Nokia: for measurement gap, the 240us switching time is included and 3us is relative small.
Decision:

Noted


Way forward on RRM gap and capability
R4-1713840
WF on NR RRM measurement gap and capability






  CR-  rev  Cat:  (Rel-15) v





Source: Intel

Abstract: 

Discussion: 

Decision:

Withdrawn


9.7.1.2
TS/TR specification structure and drafting TS [NR_newRAT]
9.7.2
System level simulation [NR_newRAT]

R4-1712849
Updata simulation results for NR SLS






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Abstract: 

This contribution is for simulation results for NR SLS.

Discussion: 

Decision:

Noted


9.7.2.1
FR1 (Sub 6GHz) [NR_newRAT]

R4-1712393
Updated System Level Simulation Results for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this contribution, we provide our system-level simulations for FR1.

Discussion: 

Decision:

Noted


9.7.2.2
FR2 (Above 24GHz) [NR_newRAT]

R4-1713149
Further simulation results for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we continue the discussion and present new system level simulation results based including results using a high number of beams per cell. Based on the results we observe:

Observation 1: LOS conditions represents the worst-case scenario for UEs when considering number of detectable cells and beams

Observation 2: When increasing the number of beams in the system the number of detectable beams increase.

Observation 3: More investigation of the impact from more narrow cell aperture on number of detectable cells is needed.

We propose following next steps:

Proposal 1: Further simulations using more realistic simulation assumption at higher carrier frequencies are needed.

Proposal 2: Dynamic simulations are needed to allow RAN4 to get fuller picture of necessary UE measurement requirements.

Proposal 3: RAN4 does not assume Omni directional antenna at UE when developing UE requirements for higher carrier frequencies.

Proposal 4: RAN4 need to decide whether 2 or 4 panel UE is assumed as baseline when deriving the UE requirements.
Discussion: 

Intel: for #4, we do not think we should disclose how many panel will be used. We should have proper RF margin and take all the possible implememtaion into account.

Nokia: we need some reference for assumption.
Qualcomm: #1 and #2 go together. Increasing number of beam can bring in the benefit.

Nokia: fully agree that we need to look at antenna array assumed. It does not necessarily map to UE requirements. We need more information about the dynamic simulations.
Decision:

Noted


R4-1713151
Network Cell and Beam Dimensioning discussion






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we investigated the impact on the UE requirements related to number of cells and beams from network deployment aspect. Our approach in the analysis was to analyse what is needed from network deployments point of view in terms of beam support and cell coverage. Based on this need we estimated the needed number of SS-Blocks and cell aperture. 

Concerning number of beams, we observed, using the UMa assumptions, that in the field we will see a significant higher number of beams than what is used in the simulations used for deriving the UE requirements. We propose:
Proposal 1: The (significant) difference in beam amount used in simulations and what can be expected in real deployment needs to be accounted when deciding the UE requirements.

As there can only be a maximum of L=64 SS-blocks per cells we observed:

Observation 1: At higher frequencies, the cell aperture decreases.

Observation 2: A decrease in cell aperture may impact the UE cell monitoring requirements.

Proposal 2: RAN4 need to account the decreased cell aperture coverage when deciding the UE requirements.
Discussion: 

Decision:

Noted


R4-1712239
System simulation results for mmWave indoor hotspot scenario






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 
In this contribution, we provide our initial evaluation results for 30GHz carrier frequency Indoor Hotspot scenario according to the updated system level simulation assumptions. Based on the above evaluation results, the following observation could be obtained.
Observation 1: For 30GHz indoor hotspot scenario, the 20/50/90%-tile of CDF of detected beams/cells are shown as below table.
	Item
	20%-tile
	50%-tile
	90%-tile

	Detected beams
	28
	36
	48

	Detected cells
	4
	6
	8

	Detected beams for the best cell
	8
	12
	16

	Detected beams for neighbour cells
	2
	3
	10


Discussion: 

Decision:

Noted


R4-1712394
Updated System Level Simulation Results for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this contribution, we provide our system-level simulations for FR2 cases.
Discussion: 

Decision:

Noted


R4-1713192
Beam Management Requirements for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
We make the following observations and proposals in this paper:

Observation 1: With the -6 dB detection threshold for the 8 x 4 gNB array, the 50th percentile of the number of SS beams detected is ~6 and the 90th percentile is ~20. 

Observation 2: While these appear to be a large number of beams to monitor/track, with the -6 dB detection threshold, for the 8 x 4 array, the SINR gap between the best SS beam of the serving cell and the 8th best beam in the serving cell is beyond 15 dB and 10 dB at the median level and the 90th percentile, respectively. 

Proposal 1: RAN4 should keep UE complexity in mind when specifying the minimal number of beams to be monitored per frequency layer. 

Proposal 2 (Proposed Requirements):  

· UE shall be able to monitor/detect at least 8 [12] SS beams per frequency layer 

· UE shall be able to monitor/detect at least 3 [4] cells for intra-frequency. 

Proposal 3: Should RAN4 define a maximum number of beams per cell to be measured/reported, this number should be between 6 and 8. 

Observation 3: For mobility considerations, a choice of Δ (measurement period) should be made to trade off the ability to refresh the useful/relevant SS beam table at the end without unnecessary complexity of UE implementations. 

Observation 4: Our results also show that an active beam set of size K = 8 is sufficient to maintain a low failure probability for the active beam set (less than 5%) for Δ = 200 [400] ms. 

Observation 5: Our results show that a choice of Δ = 200 [400] ms is sufficient to ensure that the outage rate is below a 2% threshold for outages declared to be X = 2 dB below the signal detection SINR threshold. LTE uses a choice of Δ = 200 ms and we do not find any justification/evidence to reduce Δ below this number. 

Proposal 4: Δ = 200 ms is proposed as measurement period in FR2.

Discussion: 

Intel: for #1, we agree. For #2, what does the value in [] mean? For #3, the total number of beams per carrier is much larger if we follow cell number.

Qualcomm: values in [] we see the number in [] is for discussion and beyond that number there would be no increasing benefit. We do not want to define beam number per cell and cell per carrier.
Nokia: We need both side equations. We also need to take what is needed on gNB side into account to get coverage of that cell. We need futher results.
Samsung: What is the mobility of UE when you do simulation? 

Qualcomm: in the assumptions we provide more details.
NTT DOCOMO: This is not worst case or typical scenario. If we define the requirements, we need consider the worst case. We may need many beam. We need to consider the certain margin.

Qualcomm: we do not see the additional gain for increasing number of beams to be monitore.
Huawei: for number of cell, we had similar simulation results. For number of beam per cell, should we define the minimum number of cells per frequency to make the proposal feasible? 

Qualcomm: the overall number of beam should not be too high.
Ericsson: for #3, we wonder if we need this requirement. If we need, the requirement is strange. RAN2 can define something.


Qulacomm: If we have total number of beams, we do not want that all beams belong to a cell.
Mediatek: in the pervious meeting, if we only have number of beam per carrier, maybe all the beam belongs to a cell. Adding the cell number would be a compromise.

Huawei: we do not want to have very large number of beams. We want to introduce the minium number of beam per cell.


Intel: if beam number per cell is needed, we would like to limit the total number of beams to be monitored.

Ericsson: there are different cases. For some case, the purpose is to have as many as beams for a cell and for other case, the purpose is to observe as many cells as possible. We propose to define two sets of requirements.


Qualcomm: I do not see the point.
Decision:

Noted


9.7.3
UE measurement capability (38.133/36.133) [NR_newRAT]

9.7.3.1
Frequency layer number, cell number and beam number [NR_newRAT]

Previous agreements in R4-1709909
· The measurement capability shall be defined per reference signal type. 

· Option 1: define capability on number of cells per frequency layer and number of beams per cell

· Option 2: define capability on number of beams per frequency layer
· Option 3: define capability on number of cells per frequency layer and number of beams per frequency layer

Online discussion:
· For UE measurement capability structure, narrow down to two options

· Option 3: define capability on number of cells per frequency layer and number of beams per frequency layer

· Option 3a: define capability on number of cells per frequency layer and number of beams per frequency layer with at least 1 beam per cell 
· Have the option for both FR1 and FR2
· Use the following two tables as the starting point for further offline discussion
	Release 15 LTE-NR NSA capable UE before operating LTE-NR DC

	The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [x] TDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [y] FDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] NR inter-RAT carriers 

	the UE shall be capable of monitoring a total of at least [z1] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers 


	Release 15 LTE-NR NSA capable UE during operating LTE-NR DC

	Option 1: The LTE-NR NSA UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers

· E-UTRA inter-frequency carrier

· NR inter-RAT: 

 FFS: if E-UTRA should be included in 38.133 

Option 2: The LTE-NR NSA UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR non-serving carriers

· E-UTRA inter-frequency carrier

 FFS: if E-UTRA should be included in 38.133

	the UE shall be capable of monitoring a total of at least [z2] effective carrier frequency layers comprising of any above defined combination of NR, [E-UTRA FDD, E-UTRA TDD if introduced]. 


Open issue: 
· Define the NR UE measurement capability

· For FR1
· Option 1 (Huawei): Define capability with number of cells per frequency layer and the number of beams per cell. And define UE capability with different number of beams for serving cell and neighbour cells.

· Frequency layer number:
· The UE configured with NR PSCell shall be capable of monitoring at least per RAT group:

· Depending on UE capability, [3] FDD E-UTRA inter-frequency carriers, and

· Depending on UE capability, [3] TDD E-UTRA inter-frequency carriers

· Depending on UE capability, [7] NR carriers

· Cell number:
· Intra-frequency measurement: monitor 8 identified cells

· Inter-frequency measurement: monitor 4 identified cells
· Beam number:
· 6 beams per serving cell
· 4 beams per neighbor cell 
· Option 1a (ZTE): Define capability with number of cells per frequency layer and the number of beams per cell
· Frequency layer number:
· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers, and

· Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· Intra-frequency measurement: monitor 8 identified cells

· Inter-frequency measurement: monitor 4 identified cells
· Beam number:
· 8 beams per cell
· Option 3: void
· Option 3a (CATT, LGE, may reflect CMCC proposal): Define capability with number of cells per frequency layer and number of beam per frequency layer
· Frequency layer number:
· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] (8 [LGE] NR inter-frequency carriers, and

· Depending on UE capability, [8] (3 [LGE]) TDD E-UTRA carriers, and 

· Depending on UE capability, [8] (3 [LGE]) FDD E-UTRA carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· Intra-frequency measurement: at least monitor [8] identified cells
· Inter-frequency measurement: at least monitor [4] cells per frequency layer
· Beam number (LGE only): N is the number of best beams informed to UE.
· Intra-frequency measurement: min([12], N*[8])
· Inter-frequency measurement: min([6], N*[4]) 
· Option 3b (NTT DOCOMO): Define capability with number of cells per frequency layer and number of beam per frequency layer and with notes (1. that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE. 2. If the minimum measurement capability requirement on the number of beams per cell is defined, it should be independent from minimum capability requirements on the number of beams for beam management and that for radio link) monitoring.

· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers, and

· Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· UE shall meet measurement capability requirements on number of cells and number of beams per frequency layer simultaneously.

· Note that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE.

· Beam number:
· Intra-frequency measurement: 32 per frequency layer
· Inter-frequency measurement: 16 per frequency layer 
· Option 3c (Mediatek): Define capability at least based on the number of beams per frequency layer. Both option 2 and option 3 in R4-1709909 can be considered.
· Frequency layer number:
· ?
· Cell number:
· Intra-frequency measurement: at least simultaneously monitor 8 identified cells

· Inter-frequency measurement: at least simultanesouly monitor 4 identified cells
· Beam number:
· Intra-frequency measurement: at least simultaneously monitor 8 identified beams per frequency layer
· Inter-frequency measurement: at least monitor 4 idenitified beams per frequency layer
· Option 3d (Nokia): Define capability with number of cells per frequency layer and number of beams per frequency layer
· For UE working as E-UTRA only, the UE shall be capable of monitoring at least per RAT group 

· 8 TDD E-UTRA inter-frequency carriers, and 

· 8 FDD E-UTRA inter-frequency carriers, and 

· 4 NR inter-RAT carriers in NSA phase (phase 1)
· Total number is 15 effective carrier frequency layers

· After UE working as LTE-NR DC, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, 12 NR inter-frequency carriers

· Cell number:
· Intra-frequency measurement: 8 per frequency layer
· Inter-frequency measurement: 4 per frequency layer
· Beam number:
· Intra-frequency measurement: ? per frequency layer
· Inter-frequency measurement: ? per frequency layer 
· For FR2
· Option 1 (Huawei): Define capability with number of cells per frequency layer and the nuber of beams per cell. And define UE capability with different number of beams for serving cell and neighbour cells.

· Frequency layer number:
· ?
· Cell number:
· Intra-frequency measurement: monitor 4 identified cells

· Inter-frequency measurement: monitor 3 identified cells
· Beam number:
· 12 beams per serving cell
· 8 beams per neighbor cell 
· Option 1a (ZTE): Define capability with number of cells per frequency layer and the nuber of beams per cell
· Frequency layer number:
· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers, and

· Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· Intra-frequency measurement: monitor 8 identified cells

· Inter-frequency measurement: monitor 4 identified cells
· Beam number:
· Intra-frequency measurement: 8 beams per cell
· Inter-frequency measurement: 8 beams per cell
· Option 3 (Intel): Define capability with number of cells per frequency layer and number of beam per frequency layer
· Frequency layer number:
· Monitor at least 13 effective carrier frequency layers comprosing of NR, E-UTRA FDD and E-UTRA TDD
· Count LTE and NR carrier separately even though NR and LTE are coexisting on some of the carriers

· i.e., If a UE is configured with E-UTRA-NR dual connectivity operation, the UE shall be capable of monitoring at least:

· Depending on UE capability, Nfreq, inter-freq NR, NSA =[7] inter-frequency NR carriers.

· In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD.

· Cell number:
· Intra-frequency measurement: at least monitor [8] identified SSB based cells
· Inter-frequency measurement: at least monitor [4] cells per frequency layer
· Beam number
· Intra-frequency measurement: at lease simultanesously monitor [16] identified beams per intra-frequency
· Inter-frequency measurement: at least simultaneously monitor [8] identified beams per frequency layer
· Others:
· Number of inter-RAT NR carriers (Nfreq, inter-RAT NR, NSA): shall not be included in the UE measurement capability requirement when NR is PCell
· Option 3a (CATT, LGE, may reflect CMCC proposal): Define capability with number of cells per frequency layer and number of beam per frequency layer
· Frequency layer number:
· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers, and

· Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· Intra-frequency measurement: at least monitor [8] identified cells
· Inter-frequency measurement: at least monitor [4] cells per frequency layer
· Beam number (LGE only): N is the number of best beams informed to UE.
· Intra-frequency measurement: min([16], N*[8])
· Inter-frequency measurement: min([8], N*[4])
· Option 3b (NTT DOCOMO): Define capability with number of cells per frequency layer and number of beam per frequency layer and with notes (1. that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE. 2. If the minimum measurement capability requirement on the number of beams per cell is defined, it should be independent from minimum capability requirements on the number of beams for beam management and that for radio link) monitoring.

· For Release 15 LTE UE, the UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] NR inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

· For Release 15 LTE-NR NSA UE, The UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [7] NR inter-frequency carriers, and

· Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

· The UE shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers.

· Cell number:
· UE shall meet measurement capability requirements on number of cells and number of beams per frequency layer simultaneously.

· Note that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE.

· Beam number:
· Intra-frequency measurement: 32 per frequency layer
· Inter-frequency measurement: 16 per frequency layer 
· Option 3c (Mediatek): Define capability at least based on the number of beams per frequency layer. Both option 2 and option 3 in R4-1709909 can be considered.
· Frequency layer number:
· ?
· Cell number:
· Intra-frequency measurement: at least simultaneously monitor 8 identified cells

· Inter-frequency measurement: at least simultanesouly monitor 4 identified cells
· Beam number:
· Intra-frequency measurement: at least simultaneously monitor 16 identified beams per frequency layer
· Inter-frequency measurement: at least monitor 12 idenitified beams per frequency layer
R4-1712356
Further discussion on UE measurement capability
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Source: Intel Corporation

Abstract: 
The indication interval is still open for NR RLM and in this contribution we discuss the possible intervals for both DRX and non-DRX cases.

Proposal 1: For FR2, the cell number for monitoring is: 

· For SSB based intra-frequency measurement , UE is required to at least monitor [8] identified SSB based intra-frequency cells

· For SSB based inter-frequency measurement, the NR UE shall be capable of performing SSB based measurements of at least [4] cells per frequency layer 

Proposal 2: define capability on number of cells per frequency layer and number of beams per frequency layer 

Proposal 3: For FR2, the beam number for monitoring is: 

· For SSB based intra-frequency measurement with and without measurement gap, UE is required to at least simultaneously monitor [16] identified beams per intra-frequency.

· For SSB based inter-frequency measurement, UE is required to at least simultaneously monitor [8] identified beams per inter-frequency.

Proposal 4: Nfreq, inter-RAT NR, NSA, which is the number of inter-RAT NR carriers, shall not be included in the UE measurement capability requirement when UE is in EN-DC status, i.e. NR is PScell for the UE.

Proposal 5: Count LTE and NR carrier separately even though NR and LTE are coexisting on some of the carriers, e.g. F1 is a carrier which has both LTE and NR cells, the F1 shall be counted into both Nfreq, inter-freq NR, NSA and Nfreq, E-UTRA.

Proposal 6: the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD
Discussion: 

NTT DOCOMO: last meeting, Intel supports Option 1. Here Intel changes the proposal. But how to address the concern is not clear yet.

Intel: we want to keep UE flexibility. We are also fine with the proposal at least one beam for one cell.
Nokia: Intel can clarify a little bit on “the collocated on the same carrier”.

Intel: if the NR RAT and LTE RAT are on the same carrier, how can we count? Even though, the carriers are on the same band, the measurement for NR and LTE are separate.
CMCC: for #4, we think that the number of NR carriers is UE capability. We prefer to use NR carrier and do not distinguish inter-RAT NR carrier and …

Qualcomm: Agree with CMCC. Overall we should keep the inter-frequency and inter-RAT NR carrier number consistent. We need to scale the requirement according to that numbers.
Huawei: From UE capability, the total number of NR carrier to be monitored. The requirements for inter-frequency and inter-RAT are different. We should keep the same total number.

Intel: we are fine if the define the total number of NR layers.
Decision:

Noted


Three categories:
· Non-serving frequency layer = NR inter-frequency layer number + Inter-RAT layer number

· Total number of non-serving E-UTRA frequency layer

· Total number of non-sering NR frequency layer

R4-1712395
UE Measurement capability
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Source: MediaTek inc.

Abstract: 
In this contribution, we provide our views on both the structure of UE measurement capability and the exact numbers, based on our simulations results in [2] and [3]. We have the following observations and proposals:

Observation 1: UE only needs to measure those SSBs that are detectable after cell search.
Observation 2: UE is at a better position to decide which SSBs to be measured in the next occasion.
Proposal 1: The structure of UE measurement capability is defined at least based on the number of beams per frequency.
R4-1709909Proposal 2: Both Option 2 and Option 3 in  can be considered in defining UE measurement capability.

Proposal 3: For SSB based measurement in FR1,
· UE is required to at least simultaneously monitor 8 identified cells and 8 identified beams in intra-frequency layer

· UE shall be capable of performing measurements of at least 4 identified cells and 4 identified beams per inter-frequency layer

Proposal 4: For SSB based measurement in FR2, 

· UE is required to at least simultaneously monitor 8 identified cells and 16 identified beams in intra-frequency layer

· UE shall be capable of performing measurements of at least 4 identified cells and 12 identified beams per inter-frequency layer
Discussion: 

Decision:

Noted


R4-1712592
Further discussion on UE measurement capabilities
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Source: CATT

Abstract: 
In this paper, we further discuss the NR UE measurement capability requirements and make our proposals as follows:
Proposal 1: Define capability on number of cells per frequency layer and number of beams per frequency layer.
Proposal 2: For sub 6GHz, the NR UE shall be capable of performing measurements for 8 indentified-intra-frequency cells and at least 4 inter-frequency cells per frequency layer.
Proposal 3: For mmWave, the NR UE shall be capable of performing measurements for [8] indentified-intra-frequency cells and at least [4] inter-frequency cells per frequency layer.
Proposal 4: The NR UE capability of frequency layers for NSA scenario is defined in tables as follows:
	Release 15 LTE UE

	The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] NR inter-RAT carriers 

	The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers 


	Release 15 LTE-NR NSA UE

	The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [7] NR inter-frequency carriers, and
-     Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

	The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers. 


Discussion: 

Decision:

Noted


R4-1712755
Discussion on measurement capability for NR
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Source: LG Electronics Mobile Research

Abstract: 

In this paper, we clarified the measurement capability for NSA E-UTRA-NR DC scenario in aspect of RAT layers through some options and provided proposals as below for TS36.133 and TS38.133.
Proposal 1: For Rel-15 LTE UE not capable of EN DC, keep the current requirement as below.
Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD

Proposal 2: For Rel-15 LTE-NR NSA UE capable of EN DC, add the number of NR layer to the existing number of other RAT layer and apply same requirement for both before EN DC operation and during EN DC operation in TS36.133 as below.
Nfreq,NSA = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
Proposal 3: For Rel-15 LTE-NR NSA UE capable of EN DC, define Nfreq = Nfreq, NR + Nfreq, E-UTRA for during EN DC operation in TS38.133.
Based on the proposals, we provide CR[3] of UE measurement capability for TS36.133.
And, we proposed the number of cells and beams to be monitored as below. 
Proposal 4: Define the number of SSB based cell to be monitored as below
· # of intra-frequency cells/frequency = [8] for both below 6GHz and above 24GHz
· # of inter-frequency cells/frequency = [4] for both below 6GHz and above 24GHz
Proposal 5: Define the number of SSB based beams to be monitored as below.
· # of intra-frequency beams/frequency 
· min([12], N*[8]) for below 6GHz 
· min([16], N*[8]) for above 24GHz
· # of inter-frequency beams/frequency 
· min([6], N*[4]) for below 6GHz 
· min([8], N*[4]) for above 24GHz
· Herein, N is the number of best beams which is informed to UE. And at least one beam should be monitored for detected cell.
Discussion: 

Decision:

Noted


R4-1712914
Further discussion on measurement capability
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Source: CMCC

Abstract: 
This contribution provides discussion on the measurement capability. The proposals are:
Proposal 1: the NR UE shall be capable of monitoring:

-
[8] TDD E-UTRA carriers , and 

-
[8] FDD E-UTRA carriers  

Proposal 2: the NR UE shall be capable of monitoring a total of at least [16] frequency layers comprising of any combination of NR, E-UTRA FDD, E-UTRA TDD layers.
Discussion: 

Decision:

Noted


R4-1713010
Discussion on UE measurement capability requirements
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Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we presented our views on the UE measurement capability requirements for Rel-15 NR. Based on the discussion, we made following proposals. 
Proposal 1:
· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.
· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Proposal 2:
· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of performing measurements of at least [32] beams per frequency layer.
· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least [16] beams per frequency layer.
Proposal 3:
· UE shall meet measurement capability requirements on number of cells and number of beams per frequency layer simultaneously.
· Note that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE.
Proposal 4:
· If the minimum measurement capability requirement on the number of beams per cell is defined, it should be independent from minimum capability requirements on the number of beams for beam management and that for radio link monitoring.
Proposal 5:
Following requirements for E-UTRA carriers should be defined:

· Release 15 LTE UE shall be capable of performing measurements of at least 8 FDD E-UTRA inter-frequency carriers

· Release 15 LTE UE shall be capable of performing measurements of at least 8 TDD E-UTRA inter-frequency carriers

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 8 FDD E-UTRA inter-RAT carriers

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 8 TDD E-UTRA inter-RAT carriers

Proposal 6:
Following requirements for NR carriers should be defined:

· Release 15 LTE UE shall be capable of performing measurements of at least 8 NR inter-RAT carriers.

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 7 NR inter-frequency carriers

Proposal 7:
· Release 15 LTE UE shall be capable of performing measurements of at least 16 effective carriers in total.

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 15 effective carriers in total.

Discussion: 

Decision:

Noted


R4-1713055
Further discussion on UE measurement capabilities in NR
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Source: ZTE

Abstract: 
In this contribution, we further provide our views on UE measurement capabilities in NR. Based on the observations following proposals are present.
Proposal 1: UE measurement capability on number of cells per frequency layer is defined.
Proposal 2: UE measurement capability is defined as the number of cells per frequency layer and number of beams per cell.
Proposal 3: For sub-6 GHz, UE should be able to monitor 8 beams per cell.
Proposal 4: The number of cells is 8 for intra-frequency measurement and 4 for inter-frequency measurement.
Proposal 5: For above 6 GHz, UE should be able to monitor 8 beams per cell.
Proposal 6: The UE measurement capability of number of frequency layers is defined as below. 

	Release 15 LTE UE 

	The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] NR inter-RAT carriers   

	the UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers 


	Release 15 LTE-NR NSA UE 

	The LTE-NR NSA UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [7] NR inter-frequency carriers 

	the UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD. 


Discussion: 

Ericsson: E-UTRA inter-RAT is also included in RAN2.
Qualcomm: it means 64 beams in total.

ZTE: we still prefer to define the beam number per cell to guarantee the performance. We are open to lower number. The effeciive number could be further discussed.
Decision:

Noted


R4-1713150
Number of frequency layers to monitor in NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we discuss the UE requirements related to the number of carriers for both 36.133 and 38.133.

Concerning requirements for 36.133 in non-NSA operation we propose:

Proposal 1: When including NR requirements into LTE specification these should be included in addition to existing requirements.

Proposal 2: Rel-14 requirements shall be used as baseline when discussing total number of carriers to monitor.

Proposal 3: An NR capable UE shall support a number of NR carriers in addition to existing monitoring requirements.

Proposal 4: When operating in LTE, the UE shall be capable of monitoring at least 4 NR inter-RAT carriers.
Proposal 5: When operating in LTE, the NR-RAT capable UE shall be capable of monitoring a total of at least 15 carrier frequency layers.

Proposal 6: When operating in LTE with EN-DC, the UE shall be capable of monitoring a total of at least 12 carrier frequency layers.

Concerning requirements for 38.133 for NSA operation we propose:

Proposal 7: RAN4 needs to account for the development in the E-URAN requirements.

Proposal 8: The UE shall be capable of monitoring at least 12 NR inter-frequency carriers.
Proposal 9: RAN4 does not consider UE requirements related to number of LTE Inter-RAT carriers to monitor in phase 1 (NSA).

Regarding the total number of carriers the UE shall be able to monitor when operating in NSA we have proposal in [7, 8].
Discussion: 

Decision:

Noted


R4-1713152
Cell and beam monitoring requirements in NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this paper, we continued the discussions related to the UE measurement capability continued. Based on the discussions and simulation results we propose following:

Proposal 1: For below 6GHz, re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.

Proposal 2: For below 6GHz, re-use E-UTRAN requirements concerning number of inter-frequency cells the UE shall be able to monitor.

Proposal 3: Define beam monitoring requirements per carrier frequency.

Proposal 4: In NR, there will be UE requirements for number of cells to monitor per carrier.

Proposal 5: In NR, there will be UE requirements for number of beams per carrier.

We also note that the actual number however, depend heavily on the assumptions. If we e.g. consider 30GHz it could under some deployments be necessary to use more cell sectors and narrow beam forming in order to ensure the necessary planned cell coverage. Under such conditions it is highly likely that the UE will be able to detect more cells and more beam per cell – and therefore also total number of beams.
Discussion: 

Decision:

Noted


R4-1713406
Further discussion on measurement capability
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Source: Huawei,HiSilicon

Abstract: 
In this contribution we provide further discussion on UE measurement capability based on the agreements in last RAN4 meeting. After discussion following conclusions are made:

Proposal 1: measurement capability should be defined on number of cells per frequency layer and number of beams per cell.
Proposal 2: define UE capability with different number of beams for serving cell and neighbour cells.
Proposal 3: for SSB based in sub 6GHz, UE is required to at least simultaneously monitor [6] identified SSB based beams for serving cell, [4] identified SSB based beams for neighbour cell.
Proposal 4: for SSB based in mmWave, UE is required to at least simultaneously monitor [12] identified SSB based beams for serving cell, [8] identified SSB based beams for neighbour cell.
Proposal 5: for mmWave:
· For SSB based intra-frequency measurement with and without measurement gap, UE is required to at least simultaneously monitor [4] identified SSB based intra-frequency cells

· For SSB based inter-frequency measurement, the NR UE shall be capable of performing SSB based measurements of at least [3] cells per frequency layer

Discussion: 

Qualcomm: Neighbour cell number is total number or neighbour cell number per carrier?
Decision:

Noted


TS38.133 TP
R4-1712365
TP on measurement capability in TS38.133 section 9.1.3
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Source: Intel Corporation

Abstract: 
A text proposal to specify the measurement capability for TS 38.133 version 0.3.0 based on [1].
On 9.1.3 UE Measurement capability.
Discussion: 

Decision:

Revised to R4-1713933 (from R4-1712365) 


Agreement: for LTE-NR DC UE capability:
· The number of frequency layers configured by LTE PCell will be defined in 36.133

· The number of frequency layers configured by NR PSCell will be defined in 38.133

· The total number of frequency layers, i.e., the equation, will be defined in one of 36.133
· 38.133 will refer to that one with the total number defined (FFS: equation will be define in 38.133)
· Inter-RAT NR frequency layer number will be specified in 36.133
· Inter-frequency NR frequency layer number will be specified in 38.133
· FFS how to derive the total number of frequency layers
R4-1713933
TP on measurement capability in TS38.133 section 9.1.3





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
A text proposal to specify the measurement capability for TS 38.133 version 0.3.0 based on [1].
On 9.1.3 UE Measurement capability.
Discussion: 

Decision:

Revised to R4-1714496 (from R4-1713933) 


R4-1714496
TP on measurement capability in TS38.133 section 9.1.3
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Source: Intel Corporation

Abstract: 
A text proposal to specify the measurement capability for TS 38.133 version 0.3.0 based on [1].
On 9.1.3 UE Measurement capability.
Discussion: 

Decision:

Endorsed


R4-1713407
TP for TS38.133 on UE measurement capability
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Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS38.133 on UE measurement capability based on the agreements made in recent RAN4 meetings.
On 9.1.3 UE Measurement capability.
Discussion: 

Decision:

Noted


R4-1713722
TP for 38.133 on Number of carriers being monitored
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Text proposal for capturing number of carriers being monitored when UE is operating in NSA.
On 9.1.3.1
 Monitoring of multiple layers using gaps for NSA

Discussion: 

Decision:

Noted


R4-1713761
TP to TS 38133 Number of carriers
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Source: Ericsson

Abstract: 

TP to TS 38133 Number of carriers. A text proposal to specify the number of carriers to be supported by the UE for TS 38.133 version 0.3.0 [1].

On 9.1.3.1 Monitoring of multiple layers using gaps for NSA.
Discussion: 

Decision:

Noted


R4-1713054
TP to 38.133 on NR UE measurement capability
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Source: ZTE

Abstract: 
In this contribution text proposal for TS 38.133 v0.3.0 [1] to specify NR UE measurement capability requirements is provided.

On 9.1.3 UE Measurement capability

Discussion: 

Decision:

Noted


TS36.133 CR
R4-1713408
CR for TS36.133 on UE measurement capability for NR
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Source: Huawei,HiSilicon

Abstract: 
NR is being introduced in R15. LTE UE needs to monitor NR cell for NSA operation and inter-RAT mobility. Therefore UE measurement capability in TS36.133 needs to be updated to capture requirement for NR carrier.

Update UE measurement capability

On 8.1.2.1.3 Monitoring of multiple layers using gaps for UE capable of NR

Discussion: 

Decision:

Noted


R4-1713721
CR for 36.133 on Number of carriers being monitored
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR for capturing number of NR carriers being monitored when UE is operating in LTE and in NSA.
Requirements for the number of NR carriers being monitored are not included in the specification.

Requirements for the number of carriers to be monitored are added for E-UTRAN-NR DC capable UE, when the UE is operating in:

-
LTE only (i.e. not configured with NR PSCell).

-
NSA (i.e. configured with NR PSCell)

On 8.1.2.1
Discussion: 

Decision:

Revised to R4-1713934 (from R4-1713721) 


R4-1713934
CR for 36.133 on Number of carriers being monitored
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR for capturing number of NR carriers being monitored when UE is operating in LTE and in NSA.
Requirements for the number of NR carriers being monitored are not included in the specification.

Requirements for the number of carriers to be monitored are added for E-UTRAN-NR DC capable UE, when the UE is operating in:

-
LTE only (i.e. not configured with NR PSCell).

-
NSA (i.e. configured with NR PSCell)

On 8.1.2.1
Discussion: 

Decision:

Agreed


R4-1712757
CR on UE measurement capability(number of layers) for TS36.133





36.133
  CR-5362  rev  Cat: B (Rel-15) v15.0.0





Source: LG Electronics Mobile Research

Abstract: 

It is CR on the number of layer for UE measurement capability in TS36.133. The requiement of measurement capability needs be added for LTE-NR DC capable UE.

Add the requirements of monitoring multiple layers using gaps and the requiements of maximum allowed layers for LTE-NR DC capable UE.

Discussion: 

Decision:

Noted


Way forward
R4-1713759
WF on Methodology for Defining the Number of Frequency Layers
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Source: Ericsson

Abstract: 

WF on Methodology for Defining the Number of Frequency Layers.
· Principles for Defining Frequency Layers for Monitoring with NR

· In 36.133, specify to cover LTE with inter-RAT NR:
· inter-RAT NR carriers for non-NSA
· In 36.133, specify to cover NSA:
· Nfreq, inter-RAT NR, NSA Inter-RAT NR carriers for NSA
· Nfreq, E-UTRA inter-frequency LTE carriers (FDD and TDD)
· In 38.133, specify to cover NSA:
· Nfreq, inter-freq NR, NSA inter-frequency NR carriers
· The total number Nfreq, NSA for NSA is Nfreq, NR + Nfreq, E-UTRA 
· Nfreq, NR = Nfreq, inter-RAT NR, NSA + Nfreq, inter-freq NR, NSA, where Nfreq, inter-RAT NR, NSA is defined in 36.133 and Nfreq, inter-freq NR, NSA is defined in 38.133
· Nfreq, NSA is defined in one place (38.133)
· In 36.133, mention Nfreq, NSA but refer to 38.133
· Nfreq, NSA is to be used for measurement period scaling 
· In 36.133: for inter-frequency LTE measurements and inter-RAT NR measurements for UE configured with NSA
· In 38.133, for inter-frequency NR measurements for UE configured with NSA
Note: the possible overlap between Nfreq, inter-RAT NR, NSA and Nfreq, inter-freq NR, NSA is FFS
Discussion: 

Decision:

Noted


R4-1714269
WF on Methodology for Defining the Number of Frequency Layers
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Source: Ericsson

Abstract: 

WF on Methodology for Defining the Number of Frequency Layers.
· Principles for Defining Frequency Layers for Monitoring with NR

· In 36.133, specify to cover LTE with inter-RAT NR:
· inter-RAT NR carriers for non-NSA
· In 36.133, specify to cover NSA:
· Nfreq, inter-RAT NR, NSA Inter-RAT NR carriers for NSA
· Nfreq, E-UTRA inter-frequency LTE carriers (FDD and TDD)
· In 38.133, specify to cover NSA:
· Nfreq, inter-freq NR, NSA inter-frequency NR carriers
· The total number Nfreq, NSA for NSA is Nfreq, NR + Nfreq, E-UTRA 
· Nfreq, NR = Nfreq, inter-RAT NR, NSA + Nfreq, inter-freq NR, NSA, where Nfreq, inter-RAT NR, NSA is defined in 36.133 and Nfreq, inter-freq NR, NSA is defined in 38.133
· Nfreq, NSA is defined in one place (38.133)
· In 36.133, mention Nfreq, NSA but refer to 38.133
· Nfreq, NSA is to be used for measurement period scaling 
· In 36.133: for inter-frequency LTE measurements and inter-RAT NR measurements for UE configured with NSA
· In 38.133, for inter-frequency NR measurements for UE configured with NSA
Note: the possible overlap between Nfreq, inter-RAT NR, NSA and Nfreq, inter-freq NR, NSA is FFS
Discussion: 

Decision:

Withdrawn


R4-1713760
Way Forward on the number of beams and cells
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Source: Ericsson

Abstract: 

Way Forward on the number of beams and cells.
Discussion: 

Qualcomm: we do not see the justification and how can network change the configuration on the fly.
Huawei: we would like to see more analysis. How can UE follow set 1 or set 2 requriements?
Intel: We doubt the necessity of the two sets of requirements. About the number, there is any relation between M1 and M2? We want to keep enough flexibility as much as possible.
Mediatek: Have concern on the proposal. It will impact UE complexity. UE needs to prepare two implementations.
NTT DOCOMO: I share the similar view as Ericsson for RRM measurement and beam management. Two sets of requirements can be defined. Each of them can be associated with different test cases. We do not need to define the capability. The two requirements have the same total number of beams. 

Ericsson: we do not say that it should be the same. Let us focus on the approach.
Decision:

Noted


9.7.3.2
Event triggering and reporting criteria [NR_newRAT]

Open issue: 
· LTE reporting criteria requirements in 36.133 should cover
· NR inter-RAT reporting criteria, and 

· NR PSCell carrier frequency reporting criteria

· The reporting criteria proposed for NR in 36.133:
· Carrier frequency of NR PSCell:
· Option 1: 6 (Huawei)
· Option 2: 10 (Ericsson)
· Inter-RAT NR carrier frequency:
· Option 1: 6 (Huawei)
· Option 2: 5 (Ericsson)
· The reporting criteria proposed for NR in 38.133:
· Intra-frequency NR:
· Option 1: 9 (Huawei)
· Option 2: 10 (Ericsson)
· Inter-frequency NR:
· Option 1: 11 (Huawei)
· Option 2: 10 (Ericsson)
Nokia: in the first bullet the scecon sub-bullet should be removed.
Qualcomm: following this proposal, the total number of criteria is unclear, and had concern on futher increasing number of criterion in CA case.
R4-1713438
Discussion on the event triggering and reporting criteria for NR
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Source: Huawei,HiSilicon

Abstract: 
According to the analysis above, modifications of TS36.133 can be made. However it is essential to note the difference in categories added between 36.133 and 38.133, as in 36.133 only two categories of reporting criteria should be added namely ‘carrier frequency of NR PSCell’ and ‘Inter-RAT NR carrier frequency’. We propose the below numbers for TS36.133 in which IncMon related criteria should be considered out of scope.

Proposal 1: The correction of reporting criteria proposed for NR in 36.133:

· Carrier frequency of NR PSCell: [6]

· Inter-RAT NR carrier frequency: [6]

Thus in [2] we also proposed a CR for TS36.133 on the event triggering and reporting criteria.

Also for TS38.133, we propose the below numbers for event triggered reporting criteria. In [3] we also propose a TP for TS38.133.

Proposal 2: The reporting criteria proposed for NR in 38.133:

· Intra-frequency NR: [9]

· Inter-frequency NR: [11]

Inter-RAT E-UTRAN carrier frequency: [6]
Discussion: 

Decision:

Noted


R4-1713762
On the event triggered reporting criteria
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Source: Ericsson

Abstract: 

On the event triggered reporting criteria. In this contribution, we discuss the remaining issues on measurement reporting and event triggering criteria for NR.

· Proposal 1: LTE reporting criteria requirements in 36.133 are updated to cover NSA NR to include: 

· NR inter-RAT reporting criteria, and 

· NR PSCell carrier frequency reporting criteria.

· Proposal 2: The numbers for reporting criteria proposed for 36.133:

· NR inter-RAT reporting criteria: 5,

· NR PSCell carrier frequency reporting criteria: 10.

· Proposal 3: The reporting criteria proposed for 38.133:

· Intra-frequency NR: 10,

· Inter-frequency NR: 10.

Discussion: 

Decision:

Noted


TS38.133 TP
R4-1713440
TP for TS38.133 on event triggering and reporting criteria
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Source: Huawei,HiSilicon

Abstract: 
As discussed in the paper [1], a text proposal to specify the reporting criteria for NR for TS 38.133 version 0.3.0 [2].
On 9.1.4 Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Decision:

Noted


R4-1713763
TP to TS 38133 Reporting criteria in NR
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Source: Ericsson

Abstract: 

TP to TS 38133 Reporting criteria in NR. A text proposal to specify the reporting criteria for NR for TS 38.133 version 0.3.0 [1].
On 9.1.4 Capabilities for Support of Event Triggering and Reporting Criteria
Discussion: 

Decision:

Revised to R4-1713935 (from R4-1713763) 


R4-1713935
TP to TS 38133 Reporting criteria in NR
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Source: Ericsson

Abstract: 

TP to TS 38133 Reporting criteria in NR. A text proposal to specify the reporting criteria for NR for TS 38.133 version 0.3.0 [1].
On 9.1.4 Capabilities for Support of Event Triggering and Reporting Criteria
Discussion: 

Decision:

Revised to R4-1714484 (from R4-1713935) 


R4-1714484
TP to TS 38133 Reporting criteria in NR
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Source: Ericsson

Abstract: 

TP to TS 38133 Reporting criteria in NR. A text proposal to specify the reporting criteria for NR for TS 38.133 version 0.3.0 [1].
On 9.1.4 Capabilities for Support of Event Triggering and Reporting Criteria
Discussion: 

Decision:

Endorsed


TS36.133 CR
R4-1713439
CR on TS36.133 on event triggering and reporting criteria for NR
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Source: Huawei,HiSilicon

Abstract: 
The current event triggering and reporting crtiertia do not account for NR measurements. For NR NSA event triggered reporting criteria, we categorized as NR PSCell carriers and inter-RAT NR carriers. For each carrier belonging to the above categories, event triggered reporting criteria are added in this CR and corresponding discussion can be found in a discussion paper R4-1713438.
Event triggered reporting criteria for NR NSA deployments are added.

On 8.2
Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Decision:

Revised to R4-1713936 (from R4-1713439) 


R4-1713936
CR on TS36.133 on event triggering and reporting criteria for NR
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Source: Huawei,HiSilicon

Abstract: 
The current event triggering and reporting crtiertia do not account for NR measurements. For NR NSA event triggered reporting criteria, we categorized as NR PSCell carriers and inter-RAT NR carriers. For each carrier belonging to the above categories, event triggered reporting criteria are added in this CR and corresponding discussion can be found in a discussion paper R4-1713438.
Event triggered reporting criteria for NR NSA deployments are added.

On 8.2
Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Ericsson: the number is too low and the criterion should not be less than LTE.
Decision:

Revised to R4-1714287 (from R4-1713936) 


R4-1714287
CR on TS36.133 on event triggering and reporting criteria for NR
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Source: Huawei,HiSilicon

Abstract: 
The current event triggering and reporting crtiertia do not account for NR measurements. For NR NSA event triggered reporting criteria, we categorized as NR PSCell carriers and inter-RAT NR carriers. For each carrier belonging to the above categories, event triggered reporting criteria are added in this CR and corresponding discussion can be found in a discussion paper R4-1713438.
Event triggered reporting criteria for NR NSA deployments are added.

On 8.2
Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Ericsson: the number is too low and the criterion should not be less than LTE.
Decision:

Revised to R4-1714494 (from R4-1714287) 


R4-1714494
CR on TS36.133 on event triggering and reporting criteria for NR
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Source: Huawei,HiSilicon

Abstract: 
The current event triggering and reporting crtiertia do not account for NR measurements. For NR NSA event triggered reporting criteria, we categorized as NR PSCell carriers and inter-RAT NR carriers. For each carrier belonging to the above categories, event triggered reporting criteria are added in this CR and corresponding discussion can be found in a discussion paper R4-1713438.
Event triggered reporting criteria for NR NSA deployments are added.

On 8.2
Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Ericsson: the number is too low and the criterion should not be less than LTE.
Decision:

Agreed


R4-1713764
Correction of the reporting criteria for NR
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Source: Ericsson

Abstract: 

Correction of the reporting criteria for NR. The current event-triggered reporting criteria do not account for NR reporting criteria. Addition of NR reporting criteria.
On 8.2 Capabilities for Support of Event Triggering and Reporting Criteria.
Discussion: 

Decision:

Noted


9.7.4
Measurement gap (38.133/36.133) [NR_newRAT]

9.7.4.1
MGL and MGRP [NR_newRAT]

Open issue: 
· MGL:
· 3ms, 4ms, 6ms, 1.5ms, 2.75ms and 5.25ms (Huawei)

· 3ms, 4ms, 6ms, 1.5ms, 2.5ms and 5.5ms (Ericsson)
· 3ms, 4ms, 6ms, 1.5ms, 2.75ms and 5.5ms (DCM, ZTE, Nokia, Intel)

· MGRP:

· 20ms, 40ms, 80ms, 160ms

· Support all the MGRP and MGL combination, i.e. 24 in total (Ericsson, Nokia)

· Partially support:

· 20 combinations (Intel, Huawei)

· 18 combinations (ZTE)

Discussion: 
· MGL:
· In addition to the agreed value of 3ms, 4ms, 6ms, the MGL-s of 1.5ms, [2.75]ms are agreed.
· Further check between 2.75ms and 2.5ms
· Further check 5.25ms
· Further check 5.5ms
Intel: we can first agree on X value for retuning.
Huawei: should we base the MGL on SMTC duration or SSB length. We think it should be based on SSB length.
Ericsson: similar comment as Huawei but the conclusion is not same. It seems true when cells are well sync-ed but for other cases there is uncertainty.
Nokia: We agree with Huawei that we should clarify the fundamental concept. We think it should be based on SMTC duration.
Mediatek: MGL should be based on SMTC duration. It cannot be guaranteed that SSB be transmitted at the very beginning of SMTC.

Huawei: you are right that not all the cells have the same location for SSB.
Intel: Huawei proposal is based on very precise synchronization assumption.

Huawei: following this logic, we should not allow the short MGL.
NTT DOCOMO: We share the similar view as Ericsson/Nokia/Mediatek/Intel. Sometimes the SSB of neighbour timing will be ahead of serving cell. But SMTC duration can cover both serving cell and neighbour cell. We should also check both SMTC duration and SMTC window offset value first.

Huawei: we do see the drawback here. In the figure of our paper, we can observe some waste of resource.
R4-1713429
Further discussion on MGL and MGRP in NR
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Source: Huawei,HiSilicon

Abstract: 
This contribution provides the further consideration on measurement gaps. The following observations and proposal are provided:

Observatin1: When the serving cell is on FR1 and the measurement object is also on FR1, the measurement gaps could be 3ms, 4ms and 6ms.

Observatin2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.

Observatin3: When the serving cell is on FR1 and the measurement object is on FR2, the measurement gaps could be 3ms, 4ms and 6ms.
Observation4: When the serving cell is on FR2 and the measurement object is on FR1, the measurement gaps could be 3ms, 4ms and 6ms.

Proposal 1: when serving cell is on FR1 and/or RF2 and the measurement object is RF1, the measurement gap length could be 3ms, 4ms and 6ms.

Proposal 2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.

Proposal 3: 20ms, 160ms MGRP and 4ms MGL shall not be used if the configured measurement objects include non-NR measurement object(s).

The measurement gap applicability in NSA are listed as below.

	Per UE Single gap is configured
	Serving cell
	Measurement object(s)
	MGL
	MGRP

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR; or

Non-NR and FR1;or

Non-NR and FR2;or

Non-NR and FR1 and FR2;
	3ms, 6ms
	40ms, 80ms

	
	LTE and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	FR1; or

FR2; or

FR1 and FR2
	3ms, 4ms, 6ms
	20ms, 40ms, 80ms, 160ms

	Independent gaps are configured
	LTE and FR2; or

LTE and FR1 and FR2
	Non-NR and FR2;


	Gap1 for Non-NR:

3ms, 6ms
	40ms, 80ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms

	
	LTE and FR2; or

LTE and FR1 and FR2
	FR1 and FR2
	Gap1 for FR1:

3ms, 4ms, 6ms
	20ms,40ms, 80ms, 160ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms


Discussion: 

Decision:

Noted


R4-1713430
Discussion on the combination of measurement gap pattern






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the further consideration on measurement gap patterns. The supported gap patterns and applicability are provided in Table 1 and Table 2:

Table 1. Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time during 480ms period

(Tinter1, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24

	3
	3
	80
	12

	4
	3
	20
	48

	5
	3
	160
	6

	6
	4
	40
	36

	7
	4
	80
	18

	8
	4
	160
	9

	9
	6
	160
	15

	10
	1.5
	20
	24

	11
	1.5
	40
	12

	12
	1.5
	80
	6

	13
	1.5
	160
	3

	14
	2.75
	20
	54

	15
	2.75
	40
	27

	16
	2.75
	80
	13.5

	17
	2.75
	160
	6.75

	18
	5.25
	40
	57

	19
	5.25
	80
	28.5

	20
	5.25
	160
	14.25


Table 2. Measurement gap applicability in NSA
	Per UE Single gap is configured
	Serving cell
	Measurement objects
	MGL
	MGRP
	Applicable Gap Pattern Id

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR;

Non-NR and FR1;

Non-NR and FR2;

Non-NR and FR1 and FR2;
	3ms, 6ms
	40ms, 80ms
	0,1,2,3

	
	LTE and FR1;

 LTE and FR2;

LTE and FR1 and FR2
	FR1;

FR2;

FR1 and FR2
	3ms, 4ms, 6ms
	20ms, 40ms, 80ms, 160ms
	0,1,2,3,4,5,6,7,8,9

	Independent gaps are configured
	LTE and FR2; 

LTE and FR1 and FR2
	Non-NR and FR2;


	Gap1 for Non-NR:

3ms, 6ms
	40ms, 80ms
	0,1,2,3

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms
	10,11,12,13,14,15,16,17,18,19,20


Discussion: 

Decision:

Noted


R4-1712357
On gap pattern design and applicability for NR
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Source: Intel Corporation

Abstract: 
In this contribution we will continue to discuss the gap patterns and applicability to address all the remaining issues for the gap design, and a corresponding TP is also proposed for TS38.133 section 9.1 for gap in [2].

Proposal 1: in order to support the forward-compatibility for new possible FR in future, it’s better to use “band group” based gap to represent the independent gap in RRM requirements, and then FRs or bands can be categorized into band groups, and the number of band groups shall be up to 2.

Proposal 2: RF switching time in independent gap (per band group band) for FR2 measurement is x=0.5ms.

Proposal 3: 20 ms MGRP + 5.5ms MGL is only applicable when serving cell and target cell are both in FR2 and independent gap (e.g. per band group gap) is used for this measurement, while 20msMGRP + 6msMGL and 20msMGRP + 4msMGL are not applicable.

Proposal 4: gap patterns is specified in table 2.

Table 2: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for intra-frequency with gap and inter-frequency measurements during [480]ms period (Tinter1, ms)

	[0]
	[6]
	[40]
	[60]

	[1]
	[6]
	[80]
	[30]

	[2]
	[3]
	[40]
	[24]

	[3]
	[3]
	[80]
	[12]

	[4]
	[6]
	[160]
	[15]

	[5]
	[4]
	[40]
	[36]

	[6]
	[4]
	[80]
	[18]

	[7]
	[3]
	[20]
	[48]

	[8]
	[3]
	[160]
	[6]

	[9]
	[5.5]
	[20]
	[120]

	[10]
	[5.5]
	[40]
	[60]

	[11]
	[5.5]
	[80]
	[30]

	[12]
	[5.5]
	[160]
	[15]

	[13]
	[2.75]
	[20]
	[54]

	[14]
	[2.75]
	[40]
	[27]

	[15]
	[2.75]
	[80]
	[13.5]

	[16]
	[2.75]
	[160]
	[6.75]

	[17]
	[1.5]
	[20]
	[24]

	[18]
	[1.5]
	[40]
	[12]

	[19]
	[1.5]
	[80]
	[6]


Proposal 5: the applicability of gap patterns shall be specified as table 3.
Table 3: Applicability for Gap Pattern Configurations supported by the UE

	UE configuration
	Serving cell
	Measurement Purpose
	Applicable Gap Pattern Id

	Single and Per-UE gap
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN 
	LTE measurement objects only
	[0,1,2,3]

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN. (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8]

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE and Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN
	[0,1,2,3,5,6,7]note1

	Per band group gaps for LTE/FR1 and FR2


	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE measurement objects only
	[0,1,2,3] for LTE/FR1

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8] for LTE/FR1



	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE and Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN
	[0,1,2,3,5,6,7]note1 for LTE/FR1

	
	LTE, and/or FR1 NG-RAN, and FR2 NG-RAN
	Intra-Frequency FR2 NG-RAN and/or Inter-frequency FR2 NG-RAN
	[9, 10,11,12,13,14,15,16,17,18,19] for FR2

	Note1: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured


Discussion: 

Decision:

Noted


R4-1712485
Further aspects of measurement gap design for NR: MGL and MGRP






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion of remaining issues in NR gap pattern design.
This paper discusses gap patterns for NR. We make the following proposals

Proposal 1: For FR1, MGL options are 3ms, 4ms and 6ms

Proposal 2: For FR2, MGL is based on assumed 0.25ms switching time (x=0.5ms)

Proposal 3: For FR2, MGL options are 1.5ms, 2.5ms and 5.5ms

Proposal 4: When the UE is not given an indication that neighbour cells are synchronized, the UE should be capable of detecting SS blocks which start not earlier than gap start + switching time, and which end not later than gap end – switching time

Proposal 5: 40ms MGRP LTE requirements shall apply if 20ms MGRP common gap is configured

Proposal 6: Requirements for 20ms MGRP+6ms MGL are specified.
Discussion: 

Decision:

Noted


R4-1713011
Discussion on measurement gap pattern for NR
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Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we provided our view on measurement gap configuration for synchronous and asynchronous LTE-NR dual connectivity. Our observations and proposals are as follows:

Proposal 1: {1.5 ms, 2.75 ms, 5.5 ms} MGLs are supported for the case where independent gap is configured for FR2 serving cell(s) separately from another gap for FR1 serving cell(s).
Proposal 2: The measurement gap pattern of 20ms MGRP + 6ms MGL is introduced.

Proposal 3: The measurement gap pattern of 4ms MGL is introduced.
Observation 1: In case of LTE-LTE dual connectivity, no special measurement gap configuration was introduced for asynchronous dual connectivity but 1 sub-frame (1ms) is added to interruption time on SCG.
Proposal 4: Measurement gap pattern for asynchronous dual connectivity should be considered but there is no need to add specific measurement gap configuration for asynchronous LTE-NR dual connectivity.
Observation 2: Additional interruption time at NR cell due to timing difference between a LTE cell and the NR cell is dependent on slot length, i.e., subcarrier spacing of the NR cell.
Proposal 5: Total interruption time for asynchronous LTE-NR dual connectivity should be specified as “MGL + 1 slot length of victim cell”.
Discussion: 

Decision:

Noted


R4-1713057
Further discussion on MGL and MGRP in NR
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Source: ZTE

Abstract: 
In this contribution, we further provided our views on MGL and MGRP for NR. Based on observations following proposals are present.
Proposal 1: 6ms, 4ms, 3ms, 1.5ms, 2.75ms and 5.5ms MGL are supported in NR.
Proposal 2: 1.5ms, 2.75ms and 5.5ms MGL are also supported for per UE measurement gap.
Proposal 3: When 20ms MGRP common gap is configured, there would be two options to define requirements.
Option 1: Apply 40ms LTE measurement requirements to 20ms MGRP gap pattern.
Option 2: Share gaps between LTE and NR equally.
Proposal 4: 20ms MGRP with 6ms MGL gap pattern and 20ms MGRP with 5.5ms MGL gap pattern is not necessary.
Proposal 5: The gap patterns of combination of MGRP and MGL can be considered as follows.
20ms MGRP can be combined with all other MGL except 6ms and 5.5ms MGL. 40ms MGRP and 80ms MGRP can be combined with all the MGL. 160ms MGRP can be combined with 3ms and 6ms MGL.
Discussion: 

Decision:

Noted


R4-1713097
Consideration on measurement gap patterns and applicability
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on measurement gap pattern and applicability.

Proposal 1: RAN4 to confirm that 3 MGLs can be configurable for different SMTC window durations.

· For the case where both impacted and measured cells are on FR2, MGLs are 1.5ms, 2.75ms and 5.5ms

· For other cases where gaps are needed, MGLs are 3ms, 4ms and 6ms.

Proposal 2: Measurement time for different MGLs are to be captured as 

· 1ms or 2ms for 3ms MGL, 

· 2ms or 3ms for 4ms MGL, 

· 4ms or 5ms for 6ms MGL,

· 1ms for 1.5ms MGL,

· 2.25ms for 2.75ms MGL,

· 5ms for 5.5ms MGL.
Proposal 3: The applicability of MGLs is defined as 

· When UE is configured with per UE gap, applicable MGLs are 3ms, 4ms and 6ms.

· When UE is configured with per FR gap, applicable MGLs for impacted cells in FR1 are 3ms, 4ms and 6ms if UE is configured to measure cells on FR1, otherwise no gap is needed.

· When UE is configured with per FR gap, applicable MGLs for impacted cells in FR2 are 1.5ms, 2.75ms and 5.5ms if UE is configured to measure cells on FR2, otherwise no gap is needed.

Proposal 4: Allow 20ms MGRP even there is LTE measurement object, and the measurement requirement for LTE measurement object is defined as if 40ms MGRP.

Proposal 5: All 24 gap patterns identified in RAN4#84bis are introduced in R15.
Discussion: 

Decision:

Noted


TS38.133 TP
R4-1712364
TP on measurement gap in TS38.133 section 9.1.2
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Source: Intel Corporation

Abstract: 
A text proposal to specify the general measurement requirements for TS 38.133 version 0.3.0 based on [1]. 
On measurement gap.
Discussion: 

Decision:

Revised to R4-1713937 (from R4-1712364) 


R4-1713937
TP on measurement gap in TS38.133 section 9.1.2
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Source: Intel Corporation

Abstract: 
A text proposal to specify the general measurement requirements for TS 38.133 version 0.3.0 based on [1]. 
On measurement gap.
Discussion: 

Decision:

Revised to R4-1714497 (from R4-1713937) 


R4-1714497
TP on measurement gap in TS38.133 section 9.1.2
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Source: Intel Corporation

Abstract: 
A text proposal to specify the general measurement requirements for TS 38.133 version 0.3.0 based on [1]. 
On measurement gap.
Discussion: 

Decision:

Endorsed


R4-1713098
TP on measurement gap pattern for NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on measurement gap pattern for NR.
On 9.1.2 Measurement gap. 
Discussion: 

Decision:

Noted


R4-1713432
TP on TS38.133 for measurement gap based requirements
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Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal on TS38.133 for measurement gap based requirements.

On 9.1.2 Measurement gap.
Discussion: 

Decision:

Noted


TS36.133 CR
R4-1713431
CR on measurement gap patterns in TS 36.133





36.133
  CR-5467  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
For measuring the NR objects, the measurement gaps are updated.

On 8.1.2.1 UE measurement capability.
Discussion: 

Decision:

Revised to R4-1713939 (from R4-1713431) 


R4-1713939
CR on measurement gap patterns in TS 36.133





36.133
  CR-5467  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
For measuring the NR objects, the measurement gaps are updated.

On 8.1.2.1 UE measurement capability.
Discussion: 

Decision:

Agreed


R4-1712484
Introduction of measurement gaps for NR in 36.133





36.133
  CR-5338  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of NR measurement gap patterns in 36.133.
New meaurement gap patterns are introduced for NR measurements. A new section is introduced to define the gap patterns that would be defined for NR.
On 8.1.2.1.3 Measurement gaps for NR and NR+LTE measurements.
Discussion: 

Decision:

Noted


LS
R4-1713433
LS on measurement gap in NR
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Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed the measurement gaps and made the following consensus in RAN4#85.

Table 1. Measurement gap patterns configuration

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for measurements during 480ms period

(Tinter1, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24

	3
	3
	80
	12

	4
	3
	20
	48

	5
	3
	160
	6

	6
	4
	40
	36

	7
	4
	80
	18

	8
	4
	160
	9

	9
	6
	160
	15

	10
	1.5
	20
	24

	11
	1.5
	40
	12

	12
	1.5
	80
	6

	13
	1.5
	160
	3

	14
	2.75
	20
	54

	15
	2.75
	40
	27

	16
	2.75
	80
	13.5

	17
	2.75
	160
	6.75

	18
	5.25
	40
	57

	19
	5.25
	80
	28.5

	20
	5.25
	160
	14.25


Table 2. Applicability for Gap Pattern Configurations supported by the UE
	Per UE Single gap is configured
	Serving cell
	Measurement objects
	Applicable Gap Pattern Id

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR; or

Non-NR and FR1; or

Non-NR and FR2; or

Non-NR and FR1 and FR2;
	0,1,2,3

	
	LTE and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	FR1; or

FR2; or

FR1 and FR2
	0,1,2,3,4,5,6,7,8,9

	Independent gaps are configured
	LTE and FR2; or

LTE and FR1 and FR2
	Non-NR and FR2;


	Gap1 for Non-NR:

0,1,2,3

	
	
	
	Gap2 for FR2:

10,11,12,13,14,15,16,17,18,19,20

	
	LTE and FR2; or

LTE and FR1 and FR2
	FR1 and FR2
	Gap1 for FR1:

0,1,2,3,4,5,6,7,8,9

	
	
	
	Gap2 for FR2:

10,11,12,13,14,15,16,17,18,19,20


Discussion: 

Decision:

Revised to R4-1713938 (from R4-1713433) 


R4-1713938
LS on measurement gap in NR
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Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed the measurement gaps and made the following consensus in RAN4#85.

Table 1. Measurement gap patterns configuration

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for measurements during 480ms period

(Tinter1, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24

	3
	3
	80
	12

	4
	3
	20
	48

	5
	3
	160
	6

	6
	4
	40
	36

	7
	4
	80
	18

	8
	4
	160
	9

	9
	6
	160
	15

	10
	1.5
	20
	24

	11
	1.5
	40
	12

	12
	1.5
	80
	6

	13
	1.5
	160
	3

	14
	2.75
	20
	54

	15
	2.75
	40
	27

	16
	2.75
	80
	13.5

	17
	2.75
	160
	6.75

	18
	5.25
	40
	57

	19
	5.25
	80
	28.5

	20
	5.25
	160
	14.25


Table 2. Applicability for Gap Pattern Configurations supported by the UE
	Per UE Single gap is configured
	Serving cell
	Measurement objects
	Applicable Gap Pattern Id

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR; or

Non-NR and FR1; or

Non-NR and FR2; or

Non-NR and FR1 and FR2;
	0,1,2,3

	
	LTE and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	FR1; or

FR2; or

FR1 and FR2
	0,1,2,3,4,5,6,7,8,9

	Independent gaps are configured
	LTE and FR2; or

LTE and FR1 and FR2
	Non-NR and FR2;


	Gap1 for Non-NR:

0,1,2,3

	
	
	
	Gap2 for FR2:

10,11,12,13,14,15,16,17,18,19,20

	
	LTE and FR2; or

LTE and FR1 and FR2
	FR1 and FR2
	Gap1 for FR1:

0,1,2,3,4,5,6,7,8,9

	
	
	
	Gap2 for FR2:

10,11,12,13,14,15,16,17,18,19,20


Discussion: 

Decision:

Revised to R4-1714503 (from R4-1713938) 


R4-1714503
LS on measurement gap in NR
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Source: Huawei,HiSilicon

Abstract: 
Discussion: 

Decision:

Approved


R4-1712359
LS to RAN2 on gap design for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 has discussed the design of measurement gap for NR, and the agreements of gap patterns and applicability are summarized in the following tables.

Table 1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	[0]
	[6]
	[40]

	[1]
	[6]
	[80]

	[2]
	[3]
	[40]

	[3]
	[3]
	[80]

	[4]
	[6]
	[160]

	[5]
	[4]
	[40]

	[6]
	[4]
	[80]

	[7]
	[3]
	[20]

	[8]
	[3]
	[160]

	[9]
	[5.5]
	[20]

	[10]
	[5.5]
	[40]

	[11]
	[5.5]
	[80]

	[12]
	[5.5]
	[160]

	[13]
	[2.75]
	[20]

	[14]
	[2.75]
	[40]

	[15]
	[2.75]
	[80]

	[16]
	[2.75]
	[160]

	[17]
	[1.5]
	[20]

	[18]
	[1.5]
	[40]

	[19]
	[1.5]
	[80]


Table 2: Applicability for Gap Pattern Configurations supported by the UE

	UE configuration
	Serving cell
	Measurement Purpose
	Applicable Gap Pattern Id

	Single and Per-UE gap
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN 
	LTE measurement objects only
	[0,1,2,3]

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN. (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8]

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE and Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN
	[0,1,2,3,5,6,7]note1

	Per band group gaps for LTE/FR1 and FR2


	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE measurement objects only
	[0,1,2,3] for LTE/FR1

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8] for LTE/FR1



	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE and Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN
	[0,1,2,3,5,6,7]note1 for LTE/FR1

	
	LTE, and/or FR1 NG-RAN, and FR2 NG-RAN
	Intra-Frequency FR2 NG-RAN and/or Inter-frequency FR2 NG-RAN
	[9, 10,11,12,13,14,15,16,17,18,19] for FR2

	Note1: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured


RAN4 also has discussion on the intra-frequency with no RF-retuning in both FR1 and FR2. The following agreements were made:

· The measurement gap shall be always assumed for intra-frequency cell measurement/identification in FR2.

· In FR1, visible interruption is needed for intra-frequency measurement when intra-frequency measurements are conducted within the active BW part but with a different numerology between data/control and SS block. During the visible interruption, serving cell will not expect that UE can receive or transmit any signal. 

· In FR1, if measurement gap is already configured for inter-frequency measurement or intra-frequency measurement, UE will use this measurement gap to conduct the intra-frequency measurement with mixed numerologies, and no visible interruption will be assumed.

Discussion: 

Decision:

Noted


9.7.4.2
Gap for Intra-frequency measurement [NR_newRAT]

Measurement of non-contiguous intrafrequency

R4-1712190
RRM Measurement requirements for BW Parts and Carriers without SSB
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Source: AT&T

Abstract: 
This document provided an overview of RRM Measurement requirements for BW Parts and Carriers without SSB.

Proposal 1: An additional use case of measurement gaps is supported:

· Measurement of non-contiguous intrafrequency NR cells when the carrier is configured to not contain an SS Block.

Discussion: 

Intel: the scenario has already been captured by intra-frequency measurement with gap.
Decision: 

The document was not treated.



Intra-frequency for RX beamforming and mixed numerology

Measurement gap based solution
R4-1712358
On intra-frequency measurement with gap or interruption





38.133
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Source: Intel Corporation

Abstract: 
In this contribution we will continue to discuss how to handle the intra-frequency with no RF-retuning in both FR1 and FR2.

Proposal 1: The measurement gap shall be always assumed for intra-frequency cell measurement/identification in FR2.

Proposal 2: In FR1, visible interruption is needed for intra-frequency measurement when intra-frequency measurements are conducted within the active BW part but with a different numerology between data/control and SS block. During the visible interruption, serving cell will not expect that UE can receive or transmit any signal.

Proposal 3: In FR1, if measurement gap is already configured for inter-frequency measurement or intra-frequency measurement, UE will use this measurement gap to conduct the intra-frequency measurement with mixed numerologies, and no visible interruption will be assumed
Discussion: 

NTT DOCOMO: how long time for the UE for the interruption? UE may not receive data during quite a long time. 
Qualcomm: Beam switching contained…

Nokia: We prefere to use SMTC approach. The switching time could be up to hundreds of ns.
Huawei: we prefer to gap approach and switching time is quite short.

Mediatek: prefer to SMTC approach. For #2, it is just downlink numerology issue.
LGE: support #1. For #2, we want to know the exact meeting of visible interruption.

Intel: if there is no mixed numerology in the window, UE can still receive data from gNB.
Ericsson: for #1, we support SMTC approach. For #2, it may be similar to LGE comment. 
Samsung: SMTC approach, what does it mean?
CATT: Perfer to SMTC approach. For Rx beam switching time, the time is hundreds of ns.
Qualcomm: why do we need SMTC? Intra-frequency is TDD and has to be sync-ed. If we drop, then there will be drawback.

Intel: the switching time depends on the UE implementation. The first symbol may be corrupted and that is reason we drop the whole slot.

Intel: multiple panels will be used. Each one covers one direction. Within the panel the switching time between directions will be larger. But for separate panels, it does not take time.
LGE: for SMTC approach, can we guarantee there is no transmission from serving cell during UE measures the targeting cell?

Intel: Based on the comment, UE can decode PDCCH first and know whether there is data and then realize whether there is mixed numerology.
Decision:

Noted


R4-1713434
Discussion on usage of measurement gap for intra-frequency measurement
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Source: Huawei,HiSilicon

Abstract: 
In this contribution we we further discuss remain issues on the measurement gap for intra-frequency measurements in NR. After discussion the following conclusions are made:

Proposal 1: Depending on UE’s capability, measurement gap is always needed for intra-frequency measurement of mmWave carriers.

Proposal 2: Depending on UE’s capability, intra-frequency measurement can be evaluated without measurement gap when SSB RE and non-SSB RE in the same OFDM symbols of serving cell have different SCS if omni-directional antenna is used at UE.

Proposal 3: Depending on UE’s capability, intra-frequency measurement can be evaluated without measurement gap when SCS of target cell SSB and collided serving cell non-SSB RE are different if omni-directional antenna is used at UE.

Discussion: 

NTT DOCOMO: regarding #1, do you propose to introduce the capability siganling.

Huawei: the approach is quite similar to measurement without gap for legacy UE. UE can report the capability.

NTT DOCOMO: we share the similar view as Qualcomm. We try to handle Rx beam sweeping based on SSB indicated for measurement. If companies had stronge concern and as compromise we can agree on the capability.

Intel: we think that mixed numerology the baseline is that UE supports only one numerology. We are also fine to use LTE approach.

Huawei: capability seems a compromise.
Decision:

Noted



Discussion:
Depending on UE’s capability, UE can do intra-frequency measurement without measurement gap/interruption, when SSB RE and non-SSB RE in the same OFDM symbols of serving cell have different SCS.

Depending on UE’s capability, UE can do intra-frequency measurement without measurement gap/interruption, when SCS of target cell SSB and collided serving cell non-SSB RE are different.

R4-1713058
Further discussion on intra frequency measurement gap in NR
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Source: ZTE

Abstract: 
In this contribution, we further provided our views on intra-frequency measurement for NR. Based on observations following proposals are present.
Proposal 1: To enable UE to perform intra frequency measurement using a different sub carrier spacing than the serving cell PDCCH/PDSCH, two options as follows can be considered.
· Option 1: Intra-frequency measurement delay requirements are extended for mixed numerology scenarios and network reserve SMTC occasions for intra-frequency measurement.

· Option 2: Gaps are used for intra-frequency measurement.

Proposal 2: Gaps based mechanism is used to define intra-frequency measurement requirements in FR2.
Discussion: 

Decision:

Noted


R4-1712850
NR measurement gap usage and measurement requirement 
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Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on usage of measurement gap and related cell identification/measurement time for measurement requirement. 

For Rx beamforming and different numerology between data/SSB,

· Proposal 1: For Rx beamforming and different numerology cases in intra-frequency measurement within the active BWP, network should configure measurement gap for a UE depending UE capability.

· Proposal 2: Introduce UE Rx beamforming capability.

For related cell identification and measurement,

· Proposal 3: The cell identification and measurement time can be considered as function of

· No measurement gap

[n * SMTC_period]

· Measurement gap with/without RF retuning 

[n * max{SMTC_period, MGRP}]

· Except case of combination Rx beamforming and different numerology with no capability for simultaneous reception

[n * SMTC_period ], if MGRP < SMTC_period

[n * SMTC_period *2], if MGRP = SMTC_period

Discussion: 

NTT DOCOMO: we do not understanding why gap is necessary. Why do you need gap?

LGE: SMTC means that UE should measure within SMTC window.

Mediatek: if UE supports the identical gap, there would be some problem.
Decision:

Noted


SMTC based solution
R4-1712487
Aspects of measurement options for RX beamforming and mixed numerology
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Source: Ericsson

Abstract: 

Discussion on gap or other SMTC based mechanism for measurements involving RX beamforming or mixed numerology.
Generally, it appears beneficial to use SMTC implied gaps for RX beamforming measurements on FR2 and for gaps needed for numerology switching. However, the topics raised in proposals 1-4 should be discussed further before concluding on the final solution.

Proposal 1: SMTC implied gaps would be useful if switching time for RX beamforming or numerology switching is small (e.g. switching time << OFDM symbol) 

Proposal 2: SMTC implied gaps for RX beamforming or numerology switching should be only on the component carrier for which the SMTC applies for interband dual connectivity or carrier aggregation

Proposal 3: Impact of SMTC implied gaps for RX beamforming or numerology switching should be discussed for intraband carrier aggregation or dual connectivity.

Proposal 4: RRM requirements developed for SMTC implied gaps should assume that the UE makes use of all SMTC for cell identification or measurements.
Discussion: 

Mediatek: we share the similar view on #1~3. Regarding #4, we have concern on if SMTC is very short which leads to high power consumption.

Ericsson: SMTC periodicity can be configured very short. Network may optimize the configuration and may avoid the throuhpgut loss.
Qualcomm: #1 implies that at edge of SMTC there is no interruption, right? #2 is not valid if we have intra-band for FR2. It is not necessarily true to do receive on one band and do measurement on the other band.

Ericsson: More about antennas than RF chains.
Samsung: it seems that the advantage compared to Gap is for inter-band DC/CA. The similar advantage can be achieved if we use per-CC gaps.

Ericsson: we do not have per-CC gaps in Rel-15. 
Huawei: we think SMTC based may have some problem. The gap can be longer. UE may not always need such short period. In some case it leaves some room for network to decide the frequency of gap needed.

Mediatek: the SMTC periodty is configurable.

Huawei: SMTC is per cell while the the gap is per UE.

NTT DOCOMO: for idle UE SMTC is per cell. For connected mode is per UE.

Ericsson: SMTC is configurable. We do not see it is major disadvantage.
Decision:

Noted


R4-1712396
Gap for Intra-frequency Measurement and Gap Sharing






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this paper, we further discuss the open issues of usage cases of measurement gap and also intra/inter gap sharing. We have the following observations and proposals

Observation 1: To allow UE continue measuring the SSB indicated by serving cell before or after BWP changes, the measurement gap should cover fully or partially the SMTC occasions in time domain.
Observation 2: Depending on the time-domain relation between gap pattern and SMTC occasions as well as the frequency-domain relation between target SSB and active BWP, the requirement for intra-frequency measurement can be categorized into 3 cases.

· without gap without gap sharing

· without gap with gap sharing

· with gap with gap sharing

Observation 3: It is likely that some CCs in FR2 share the same Rx beam. Therefore, Rx beam sweeping for a single CC will stop the transmissions and receptions in all the other CCs in FR2.
Proposal 1: Gap sharing needs to be considered even in the requirement of intra-frequency measurement without gap.
Proposal 2: SMTC-based solution is adopted for UE Rx beam sweeping in FR2.
Proposal 3: SMTC-based solution is adopted for UE that cannot support sync-to-data FDM-ed mix numerology.
Discussion: 

Huawei: we have concern. Now we do not introduce per-CC gap. Different frequency has different SMTC configuration. A lot of interruption would also be introduced for PCell.

Mediatek: UE has LTE PCell and NR PSCell at frequency 2. The transmission of LTE should be stopped if following gap solution.
Intel: we still think gap based should be applied for Rx beamforming. The switching time is not small.
CMCC: if gap based solution, it means the gap will be shared by mixed numerology, Rx beamforming… In that case, it will lead to very long delay.
Decision:

Noted


R4-1712591
Gaps for intra-frequency measurement
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Source: CATT

Abstract: 
In this contribution, we further discuss the mechanism on how to handle intra-frequency with no RF-retuning in both FR1 and FR2and provide our proposals are as follows:
Proposal1: It is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements in FR2.
Proposal2: Depending on UE’s capability, if the SCS of target cell SSB and collided serving cell non-SSB are different, it is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements.
Discussion: 

Decision:

Noted


R4-1713099
Measurement gap for intra-frequency measurement
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on on how to handle intra-frequency measurement with RX beamforming and mixed numerology, as well as need for gaps for the case when signals to be measured are within UE active BWP.

Proposal 1: SMTC based approach is adopted for handling intra-frequency measurement with RX beamforming and mixed numerology.

· UE is not expected to Tx or Rx data in serving carrier SMTC in FR2

· UE is not expected to Tx or Rx data of different SCS than SCS of the serving carrier SSB in serving carrier SMTC.

Proposal 2: UE should by default not require gaps for re-tuning to do intra/inter-frequency measurement on a carrier that is included in the UE active BWP.
Discussion: 

Intel: We have concern on #2. It depends on UE impelemntation. We cannot guarantee UE use active BWP to cover all the SSBs. If going this way, there would be a lot of things that will be impacted.

Nokia: here it is about whther the network stopps the transmission.

Qualcomm: agree with Nokia. 

Intel: without the siganling we cannot define the requirements without gap.

Mediatek: agree with Intel.
Qualcomm: for #2, it is already agreed.
Ericsson: for Qualcomm, there is difference since inter-frequency is included.s
Decision:

Noted


TS38.133 TP
R4-1713100
TP on gap for intra-frequency measurement
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on gap for intra-frequency measurement for NR.
On 9.1.2 Measurement gap.
Discussion: 

Capture the agreement in the Ericsson’s TP for intra-frequency measurement.
Decision:

Noted


R4-1713441
Discussion on the usage of measurement gap for intra-frequency measurement
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Source: Huawei,HiSilicon

Abstract: 
Discussion: 

Decision: 

The document was withdrawn.


Way forward
R4-1714288
Way forward on gap for intra-frequency measurement
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Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


9.7.4.3
Measurement gap for multiple frequency layers [NR_newRAT]

R4-1712483
Gap sharing between intra and interfrequency
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Source: Ericsson

Abstract: 

Discussion on configuration levels for intra/inter gap sharing
Proposal 1: The configurable settings for NR are

	measGapSharingScheme
	Value of X (%)

	‘00’
	Equal split

	‘01’
	25

	‘10’
	50

	‘11’
	75


Proposal 2: The configurable gap sharing controls the proportion of gaps used for NR intrafrequency measurements and NR+LTE interfrequency measurements which use the same gap pattern.
Discussion: 

Huawei: the method is generally OK and it is like eMTC. For the paper, the X, I wonder how the number is derived. X, inter scaling and intra scaling are the same as eMTC?

Ericsson: the definition is similar.
Decision:

Noted


R4-1712486
Scaling for measurements of multiple frequency layers with gaps






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal 1: For single measurement objects, measurement delays are scaled by max(SMTC periodicity, MGRP)

Proposal 2: For single measurement objects with two SMTC periodicities, measurement delays for cells with SMTC periodicity SMTC1 are scaled by max(SMTC1 periodicity, MGRP) and measurement delays for cells with SMTC periodicity SMTC2 are scaled by max(SMTC2 periodicity, MGRP)

Proposal 3: For equal sharing, intrafrequency layer is treated like an additional interfrequency layer in terms of gap sharing. For percentage based schemes, delays are scaled by 100/X (intrafrequency) and 100/(100-X) (interfrequency).

Proposal 4 : For fully overlapping SMTC scenarios with multiple interfrequency measurement objects, measurement delays are scaled by Nfreq▪max(SMTC periodicity, MGRP)

Proposal 5: Nfreq scaling applies to groups of fully overlapping SMTC, with a separate Nfreq value for each fully overlapping SMTC group according to the number of measurement objects in the group

Proposal 6: Partially overlapping SMTC are handled as if they were fully overlapping SMTC from a requirements perspective.

Proposal 6 : For UE that support independent gaps and measurements on FR1 and FR2, theere are separate Nfreq scaling factors applicable on FR1 and FR2

Proposal 7 : For UE that support independent gaps and measurements on FR1 and FR2, proposals 1-5 are applied on a per frequency range basis

Discussion: 

Decision:

Noted


R4-1713101
Multi-layer measurement with gaps
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on multi-layer measurement with gaps.
In this paper, we provided our views on multi-layer measurement with gaps.

Observation 1: As baseline, requirement for gap based measurement is based on max(MGRP, SMTC period)*Nfreq, where Nfreq is the total number of carriers configured for measurement.

Observation 2: The measurement performance can be better than the baseline case, at least in case of different SMTC periods on different carriers or non-overlapping SMTC on different carriers.

Proposal 1: RAN4 to consider the following cases in defining the scaling factor for measurement performance

-
different SMTC periods on different carriers 

-
non-overlapping SMTC on different carriers

Proposal 2: Parallel measurement between FR1 carriers and FR2 carriers is assumed in measurement performance for per FR gap.

Proposal 3: Reuse the gap sharing levels for eMTC CEMoeA.

Proposal 4: Gap sharing is enabled when UE requires gaps for intra-frequency measurement, or when SMTC for intra-frequency measurement are fully overlapping with gaps.
Discussion: 

Intel can capture the agreements for this topic.
Decision:

Noted


TS38.133 TP
R4-1713102
TP on measurement gap for multi-layer measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on measurement gap for multi-layer measurement.
On 9.1.2 Measurement gap.
Discussion: 
Decision:

Noted


R4-1713056
TP to 38.133 on NR measurement gap requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ZTE

Abstract: 
In this contribution text proposal for TS 38.133 v0.3.0 [1] to specify NR measurement gap requirements is provided.
On 9.1.2 Measurement gap

Discussion: 

Decision:

Noted


9.7.5
Reference point and RAN4 output for measurement definition [NR_newRAT]
Reference point
R4-1712492
Reference point for NR FR2 measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper discusses measurement reference point for FR2 related to the LS from RAN1 requesting RAN4 to define the reference point.
In this contribution, we have discussed further the measurement reference point especially for FR2. The following proposals and observation were made:

Proposal 1: For FR1, the reference point for RSRP, RSRQ, SINR and any other UE measurements is the antenna connector.

Observation 1: Considering the proper operation of RRM measurements to forecast the conditions which would exist if a neighbour cell became the serving cell, it is desirable that the reported RSRP is larger if the antenna gain is greater. 

Proposal 2: For FR2, the reference for RSRP, RSRQ, SINR and any other UE measurements shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.
Discussion: 

Huawei: we have also paper to compare the two reference points. 
Qualcomm: it was agreed to include Rx beamforming gain. The only thing is about union of all …

R&S: could you explain on union of all the antenna elements?

Ericsson: The problem is for testability. UE performs the analog Rx beamfoming. The idea is the measure the signal after analog Rx beamforming. We would like to make test easier.

Qualcomm: Beamforming is the coherent combining. The measurement should be done on the combined signal, which is baseband signal. We may need to define the “baseband port” somewhere.

R&S: we cannot avoid the discussion. The SNR level should be applied before or after combining?

Qualcomm: the reference point used for requirement is different from the test. We cannot estimate the combining gain.


R&S: The reference point of test is different from reference point of requirement. There is flexibility for TE vendor to set reference point for testing.

Ericsson: There is RF requirements to verify the Rx beamforming gain in some sense.
Decision:

Noted


R4-1713413
Definitions of measurement reference point






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides discussions on measurement definitions and reference point
Proposal1: Select one of the definitions of the reference point from below:

	Reference point
	Definition
	Testability
	UE perspective
	Network perspective

	Option1: Internal reference point
	The reference point is defined as the UE internal measured value, e.g. baseband measurement value performed on the combined signal when multiple antenna elements are combined for analogue, digital or hybrid RX beam forming purposes.
	Challenging on determine the UE beamforming gain by TE
	Minor efforts 
	The RSRP reporting can be directly used to reflect UE baseband performance.

Network handle UE with different beamforming gain differently, e.g. UEs will handover at different distances 

	Option2: Far field reference point
	The reference point is defined as the radiated interface boundary, which is the operating band specific radiated requirements reference point in the far field where the radiated requirements apply (refer to eAAS WI). It equals to the RSRP measured by a 0dBi omnidirectional antenna.
	Can be tested directly and easily
	Need efforts on determine the UE beamforming gain by UE itself
	Need to define minimum UE beamforming gain requirement to let NW infers UE baseband performance.

Network handle UE with different beamforming gain the same, e.g. UE will handover at the same distances


Propsoal2: Definition of diversity branches for AAS UE:

Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna
Discussion: 

Ericsson: Table is useful. In the table, “Network handle UE with different beamforming gain the same, e.g. UE will handover at the same distances” is not advantage. We should go with option 1. For #2, what is the difference between diversity branchs and coherent combining? 

Huawei: we slightly prefer to option 1. For the diversity branches, we do not count one antenna as one branch. The demodulation branch is the definition for eNB AAS. We reuse the definition from basestation side. Without such definition, there would be unclear between Rx number and antenna elements. 
Qualcomm: Option 1 is the only way to go. Option 2 will cause a lot of problems and a lot of burdens.
Intel: Option 1 is understandable way to go. For #2, what is the input to demodulation algorithm?
R&S: Far field testing is not easy considering the distance is large.
Decision:

Noted


Agreement:

· It is agreed to use internal reference point for RSRP, RSRQ, SINR and any other UE measurements
· FFS on the wording of internal reference point

LS
R4-1713574
LS on further clarification on definitions of reference points






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed suitable reference point in NR for FR2 when no physical antenna connector is present.

RAN4 would like to further clarify the definitions of the reference point:

The definition of reference point should be the virtual antenna connector for FR2 when no physical antenna connector is present:

· Virtual antenna connector: multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement are performed on the combined signal. 

The definition of diversity branch should be the demodulation branch for FR2:

· Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna
Discussion: 

Decision:

Revised to R4-1713940 (from R4-1713574) 


R4-1713940
LS on further clarification on definitions of reference points






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN4 has discussed suitable reference point in NR for FR2 when no physical antenna connector is present.

RAN4 would like to further clarify the definitions of the reference point:

The definition of reference point should be the virtual antenna connector for FR2 when no physical antenna connector is present:

· Virtual antenna connector: multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement are performed on the combined signal. 

The definition of diversity branch should be the demodulation branch for FR2:

· Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna
Discussion: 

Decision:

Approved


R4-1712493
Measurement reference point for NR measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper provides a draft reply LS on measurement reference point for FR2.
RAN4 thanks RAN1 for their liaison statement on measurement reference point. RAN4 discussed the reference point and concluded

· For FR1, the reference point for RSRP, RSRQ, SINR and any other UE measurements shall be the antenna connector.

· For FR2, the reference for RSRP, RSRQ, SINR and any other UE measurements shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

Discussion: 

Decision:

Noted


9.7.5.1
RSRP and CSI-RSRP measurement (Including Reply LS to RAN1) [NR_newRAT]

RSRP reporting mapping
R4-1712494
Analysis of RSRP Report Mapping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Analyses the needed reporing range and granularity for RSRP.
In this contribution, we have discussed RSRP reporting range and granularity. We make the following proposals:

Proposal 1: Reporting range of SS-RSRP and CSI RSRP is -156dBm to -34dBm with 1 dB granularity

Proposal 2: The range in the signaling may be larger than the guaranteed accuracy range.
Discussion: 

Qualcomm: in principle the proposals are OK. We would like to check what the minimum power in RF room is.

Ericsson: hope checking it in this meeting.
Huawei: We would like to reuse the lower bound as LTE and use 7bit and leave some room for upper bound.

Ericsson: Maybe use -156dB as lower band and calculate the upper bound based on 7bit.


Qualcomm: we can revise RAN4 table in future meeting. RAN2 just needs to know the bit number.

Huawei: Agree. So far we just study the lower bound for FR1. There is no study for FR2. So we just need to inform the bit number to RAN2.

Ericsson: OK to provide bit number only but we should agree on 1dB step size.
Decision:

Noted


Agreement:
7 bits with 1dB step size will be used for RSRP reporting
R4-1713577
Discussion on RSRP and RSRQ range and resolution






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution has provided our view on range and granularity for RSRP and RSRQ.
Propsoal1: The RSRP range for SS-RSRP and CSI- RSRP should be reused from LTE.

Propsoal2: The RSRP granularity for SS-RSRP and CSI- RSRP should be reused from LTE.

Proposal3: The upper bound of SS-RSRQ is 8.45dB

Proposal4: The upper bound of CSI-RSRQ is 11.46dB

Proposal5: Reuse granularity of LTE RSRQ for SS-RSRQ and CSI-RSRQ
Discussion: 

Intel: for the calucation about RSRQ, in the defition the N should be RB number.

Huawei: the calculation is correct.
Ericsson: for RSRQ, when deriving upper bound, we should consider Rx beamforming for maximum value of RSRQ.
Decision:

Noted


LS
R4-1712495
LS on RSRP/RSRQ Report Mapping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

LS to RAN on reporting range and granularity for RSRP to allow RAN2 to complete signalling design for NR.
RAN4 discussed the reporting range for SS-RSRP and CSI-RSRP. RAN4 conclusion is

· Reporting range of SS-RSRP and CSI RSRP is -156 dBm to -34 dBm with 1 dB

· The range in the signaling may be larger than the guaranteed accuracy range.

Discussion: 

Decision:

Revised to R4-1713941 (from R4-1712495) 


R4-1713941
LS on RSRP and signal quality Report Mapping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Approved


R4-1713575
LS on RSRP range and resolution for NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN has reached the following agreement on RSRP range and granularity for NR.

The reporting range for both SS-RSRP and CSI-RSRP are defined from -156 dBm to -44 dBm with 1 dB resolution. An example of SS-RSRP or CSI-RSRP mapping table is shown below:

Table 1: NR RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_-17
	RSRP< -156
	dBm

	RSRP_-16
	-156 ( RSRP< -155
	dBm

	…
	…
	…

	RSRP_-03
	-143 ( RSRP< -142
	dBm

	RSRP_-02
	-142 ( RSRP< -141
	dBm

	RSRP_-01
	-141 ( RSRP< -140
	dBm

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


Discussion: 

Decision:

Noted


9.7.5.2
Quality based measurement (including reply LS to RAN2) [NR_newRAT]

RSSI evaluation resource
R4-1712360
On RSSI evaluation resource for SS-RSRQ measurement





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we will continue the analysis based on the approved WF and the potential solutions in the previous contributions.

Proposal 1: The RSSI measurement period, TRSSI , can be defined as:

TRSSI= M*TSS-slot  (if gap is not used)

TRSSI= min((MGL-1), M*TSS-slot )  (if gap is used)

Where,

· M is the number of slots which can carry SS blocks within the configured SS burst set. 

· TSS-slot is the duration of the slot which can carry the SS block. 

Proposal 2: The starting point of TRSSI is the first slot containing the first SS block in the SS burst set.
Discussion: 

Decision:

Noted


LS
R4-1712361
LS to RAN1 on RSSI evaluation resource for SS-RSRQ measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 has discussed the definition of quality based measurement for NR and has reached the following conclusion:

· RSSI in SSB based RSRQ

RSSI comprises the linear average of the total received power (in [W]) observed over time duration TRSSI starting from the first slot containing the first SS block in the SS burst set, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TRSSI, is defined as follows:

TRSSI= M*TSS-slot  (if gap is not used)

TRSSI= min((MGL-1), M*TSS-slot )  (if gap is used)

Where:

· M is the number of slots which can carry SS blocks within the configured SS burst set. 

TSS-slot is the duration of the slot which can carry the SS block.

Discussion: 

Huawei: RAN1 has already known this issue and being discuss this one.
Ericsson: RAN1 did not conclude. We heared that arguments several times.
NTT DOCOMO: We suggest skipping the discussion.

Intel: The situation is that we discussed it many times but RAN1 did not reach agreement until now.

Huawei: Technically RSSI is on the same symbol as SSB. We propose to use downlink SSB symbol for RSSI.

Intel: This is exactly why RAN4 should discuss this issue. If we restrict the symbol to that used for RSRP, it would cause the problem. In RAN1 discussion, they did not consider that aspect.

Huawei: we only mention the time domain. In frequency domain, it can be configured by high layer. We can check RAN1 status and put all the solutions on the table.
Nokia: we do not see the meaning to send the LS.

Intel: we need to define the default measurement period.

Intel: there is no conclusion in RAN1 on this default.

Decision:

Revised to R4-1714274 (from R4-1712361) 


R4-1714274
LS to RAN1 on RSSI evaluation resource for SS-RSRQ measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 has discussed the definition of quality based measurement for NR and has reached the following conclusion:

· RSSI in SSB based RSRQ

RSSI comprises the linear average of the total received power (in [W]) observed over time duration TRSSI, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TRSSI, is defined as follows:
TRSSI=  Configured SMTC measurement window (if gap is not used)

TRSSI=  Overlapped time span between configured SMTC measurement window and minimum measurement time within measurement gap (if gap is used)
Discussion: 

Decision:

Revised to R4-1714286 (from R4-1714274) 


R4-1714286
LS to RAN1 on RSSI evaluation resource for SS-RSRQ measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 has discussed the definition of quality based measurement for NR and has reached the following conclusion:

· RSSI in SSB based RSRQ

RSSI comprises the linear average of the total received power (in [W]) observed over time duration TRSSI, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TRSSI, is defined as follows:
TRSSI=  Configured SMTC measurement window (if gap is not used)

TRSSI=  Overlapped time span between configured SMTC measurement window and minimum measurement time within measurement gap (if gap is used)
Discussion: 

Decision:

Approved


Definition of signal quality
R4-1713414
Discussion on definitions of signal quality






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution has provided our view on signal quality definition for NR.
Proposal1: RAN4 focus on definition of reference point but leave the definition of signal quality to RAN1 to avoid duplication.

Proposal2: If RAN4 decides to discuss the definition of SS-RSSI, it is recommended to only use downlink symbols of the slot which contain the actual transmitted SS/PBCH blocks. Another option is to choose N OFDM symbols prior to and including each detected SSB, since typically the first N symbols are downlink.
Discussion: 

Decision:

Noted


RSRQ range and resolution
R4-1713655
Analysis of Report Mapping for NR Signal Quality Measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we have analysed the measurement reporting ranges for the signal quality measurements in NR. The proposed reporting ranges for different NR signal quality measurements are:

· Proposal 1: SS-RSRQ reporting range is defined from -34 dB up to +29 dB with 0.5 dB of resolution. This requires 128 reportable values.

· Proposal 2: SS-SINR reporting range is defined from -23 dB up to +40 dB with 0.5 dB of resolution. This requires 128 reportable values.

· Proposal 3: CSI-RSRQ reporting range is defined from -34 dB up to +29 dB with 0.5 dB of resolution. This requires 128 reportable values.

· Proposal 4: CSI-SINR reporting range is defined from -23 dB up to +40 dB with 0.5 dB of resolution. This requires 128 reportable values.

A draft LS to RAN2 to define the necessary signalling is provided in [2].

Discussion: 

Huawei: the upper bound of RSRQ will not be impacted by beamforming gain. +29dB cannot be achieved since it is too high. For lower bound, the beamforming may increase the lower bound.
Intel: why do we define so high RSRQ reporting value. We understand that you want to fully utilize 7bits, we think it is unnecessary.

Ericsson: for instance, RSSI is measured not on SSB RE. Supposing the cell is empty. The RSSI is only noise component, you will get very high value for RSRQ. We do not need to discuss the details of maximum value. We can keep 7 bit and 0.5dB step.

Huawei: the definition of RSSI is not clear. But RSSI should include signal itself. The beamforming gain is not helpful.

Ericsson: one definition is that RSSI is on the symbol not containing reference signal.

Qualcomm: it is reasonable to achieve the same agreement as RSRP.
Decision:

Noted


Agreement: 
· For SS-RSRQ/CSI-RSRQ reporting

· 7 bits with granularity of 0.5dB will be used
· For SS-SINR/CSI-SINR reporting

· 7 bits with granularity of 0.5dB will be used
LS
R4-1713656
LS on Report Mapping for NR Signal Quality Measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This is LS to RAN2 on the report mapping for signal quality measurements in NR.
RAN4 would like to inform RAN2 that RAN4 has agreed the following measurement report mappings for the NR signal quality measurements: SS-RSRQ, SS-SINR, CSI-RSRQ and CSI-SINR:

· SS-RSRQ reporting range: from -34 dB up to +29 dB with a resolution of 0.5 dB. This requires 128 reportable values.

· SS-SINR reporting range: from -23 dB up to +40 dB with a resolution of 0.5 dB. This requires 128 reportable values.

· CSI-RSRQ reporting range: from -34 dB up to +29 dB with a resolution of 0.5 dB. This requires 128 reportable values.

· CSI-SINR reporting range: from -23 dB up to +40 dB with a resolution of 0.5 dB. This requires 128 reportable values.

Discussion: 

Decision:

Noted


R4-1713576
LS on RSRQ range and resolution for NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
RAN has reached the following agreement on RSRQ range and granularity for NR.

The upper bound for SS-RSRQ is 9dB with 0.5dB resolution. The upper bound for CSI-RSRQ is 12 dB, with 0.5dB resolution. RAN4 has not reached consensus on the lower bound of SS-RSRQ and CSI-RSRQ.

Discussion: 

Decision:

Noted


9.7.5.3
SSTD measurement [NR_newRAT]

Reply LS to RAN2 on SSTD measurements

R4-1713589
On EN DC STTD reporting






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we have provided proposals on measurement definition, measurement configuration, measurement reporting structure and measurement mapping for time-difference measurements between PCell and PSCell in EN-DC.

A draft LS reply to RAN2 and RAN1 is provided in [5].
Discussion: 

NTT DOCOMO: Support Ericsson proposal and sending LS. In addition, we would like to include SSTD measurement before PSCell is configured in RAN2 LS.

Ericsson: we are open to that idea. We would like to know the views from other companies.

Huawei: for async case, before the PSCell is added, I am not sure if SSTD measurement will be helpful.

Ericsson: If it is configured PSCell, UE will have the information.

Qualcomm: including SSTD before is completely different. UE does not really need to measure the DL timing. We do not need all the UE to report. The drift between cells are so large.

NTT DOCOMO: for Huawei comments, in LTE PSSS/SSS has 5ms periodicity but NR is different. We would like to set periodicity as 5ms. Network needs to know the timing between cells. For Qualcomm, not all the UE needs report. We need to set UE capability to report.

Qualcomm: It is not going to find out from the UE report about how to configure.
Qualcomm: Do not understand why we need these new mapping tables?

Ericsson: Break point very TTI. We cover different ranges over time.

Qualcomm: in the end, the gaps are still be within ms. 

Ericsson: we have many facts to be considered. TTI matters rather than subframe boundary. We would like to be more precise.
Huawei: In principle we are OK with method. We are not sure how to use the different tables for different numerologies.

Ericsson: The first mapping is quite caurse mapping. We may need table with finer mapping.
Intel: In addition to SSTD defined in LTE, can we derive the offsets based on the TTI boundary offsets. We not sure why we should report them separately.

Ericsson: if we define it directly at frame boundary, then we need have more number of bits to cover all the cases.

Intel: from overhead, breaking into multiple tables is the same as keeping as one table. We should make it clear what is the purpose.

Qualcomm: in the end, it matters how much accuracy we can get. Multiple tables lead to difficulty to implement.

Huawei: How to use thes three tables? NR has different SCS. UE will use different tables for different SCS. Can LTE be aware of which table is used by UE?

Ericsson: that is known to PCell about PSCell information.

Huawei: SCS of SSB is known to PCell?


Ericsson: Yes. We do the static configuration for PSCell.

NTT DOCOMO: 
CMCC: in principle we are OK with STTD reporting.
Decision:

Noted


R4-1713590
LS reply on SSTD measurements for EN-DC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Draft LS reply to RAN2 (RAN1 CC) on proposed SSTD definitions for EN-DC.
RAN4 thanks RAN2 for the LS on SSTD measurements for EN-DC. RAN4 has investigated the feasibility of reusing the definition and reporting structure from LTE SSTD, and has found that due to differences in the lengths of basic scheduling units in LTE and NR it is not feasible to reuse the RAN1 definition and RAN4 mapping. Consequently, it is not feasible to reuse the RAN2 reporting structure.

RAN4 has identified the following:

· The RAN1 EN-DC SSTD measurement definition should preferably comprise four elements:

· SFN offset (same as for LTE SSTD; integer 0..1023)

· Frame boundary offset (same as for LTE SSTD; integer -5..4)

· Subframe boundary offset (offset between border of LTE subframe and closest NR subframe, in NR slots; variable range depending on NR configuration in use)

· TTI offset (offset between border of LTE subframe and closest NR slot; variable range depending on NR configuration in use, and subject to RAN4 mapping)

· The total number of bits for Subframe boundary offset and TTI offset can be kept constant with respect to NR configuration.

· It is desirable that the number of information bits for combined fields Subframe boundary offset and TTI offset is at least 11, whereby the total message size increases by 4 information bits compared to the LTE SSTD reporting structure.

· It is desirable that an index to which RAN4 mapping function to use is conveyed in the EN-DC SSTD measurement configuration.

A more detailed description is provided in the above referenced attachment.

Discussion: 

Qualcomm: we do not see the problem to reuse LTE.

Ericsson: In last meeting we have paper for details. The reporting format is different from LTE. Operators has request.
Decision:

Revised to R4-1714264 (from R4-1713590) 


R4-1714264
LS reply on SSTD measurements for EN-DC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Draft LS reply to RAN2 (RAN1 CC) on proposed SSTD definitions for EN-DC.
RAN4 thanks RAN2 for the LS on SSTD measurements for EN-DC. RAN4 has investigated the feasibility of reusing the definition and reporting structure from LTE SSTD, and has found that due to differences in the lengths of basic scheduling units in LTE and NR it is not feasible to reuse the RAN1 definition and RAN4 mapping. Consequently, it is not feasible to reuse the RAN2 reporting structure.

RAN4 has identified the following:

· The RAN1 EN-DC SSTD measurement definition should preferably comprise four elements:

· SFN offset (same as for LTE SSTD; integer 0..1023)

· Frame boundary offset (same as for LTE SSTD; integer -5..4)

· Subframe boundary offset (offset between border of LTE subframe and closest NR subframe, in NR slots; variable range depending on NR configuration in use)

· TTI offset (offset between border of LTE subframe and closest NR slot; variable range depending on NR configuration in use, and subject to RAN4 mapping)

· The total number of bits for Subframe boundary offset and TTI offset can be kept constant with respect to NR configuration.

· It is desirable that the number of information bits for combined fields Subframe boundary offset and TTI offset is at least 11, whereby the total message size increases by 4 information bits compared to the LTE SSTD reporting structure.

· It is desirable that an index to which RAN4 mapping function to use is conveyed in the EN-DC SSTD measurement configuration.

A more detailed description is provided in the above referenced attachment.

Discussion: 

Decision:

Revised to R4-1714289 (from R4-1714264) 


R4-1714289
LS reply on SSTD measurements for EN-DC
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Source: Ericsson

Abstract: 

Draft LS reply to RAN2 (RAN1 CC) on proposed SSTD definitions for EN-DC.
RAN4 thanks RAN2 for the LS on SSTD measurements for EN-DC. RAN4 has investigated the feasibility of reusing the definition and reporting structure from LTE SSTD, and has found that due to differences in the lengths of basic scheduling units in LTE and NR it is not feasible to reuse the RAN1 definition and RAN4 mapping. Consequently, it is not feasible to reuse the RAN2 reporting structure.

RAN4 has identified the following:

· The RAN1 EN-DC SSTD measurement definition should preferably comprise four elements:

· SFN offset (same as for LTE SSTD; integer 0..1023)

· Frame boundary offset (same as for LTE SSTD; integer -5..4)

· Subframe boundary offset (offset between border of LTE subframe and closest NR subframe, in NR slots; variable range depending on NR configuration in use)

· TTI offset (offset between border of LTE subframe and closest NR slot; variable range depending on NR configuration in use, and subject to RAN4 mapping)

· The total number of bits for Subframe boundary offset and TTI offset can be kept constant with respect to NR configuration.

· It is desirable that the number of information bits for combined fields Subframe boundary offset and TTI offset is at least 11, whereby the total message size increases by 4 information bits compared to the LTE SSTD reporting structure.

· It is desirable that an index to which RAN4 mapping function to use is conveyed in the EN-DC SSTD measurement configuration.

A more detailed description is provided in the above referenced attachment.

Discussion: 

Decision:

Approved


R4-1713012
SSTD measurement for asynchronous LTE-NR DC
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Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we provided our view on the necessity of SSTD measurement for asynchronous LTE-NR DC. Our observations and proposals are as follows:

Observation 1: For LTE-DC, since UE can perform inter-frequency measurement on PSCell candidates without measurement timing configuration, network does not need to know timing difference information before PSCell is activated. In other words, since LTE-SS is sent every 5ms, UE can detect LTE-SS within 6ms length of measurement gap even if serving and target cell are asynchronous.

Observation 2: In asynchronous LTE-NR DC case, network cannot configure appropriate SMTC window and measurement gap timing without SSTD information between LTE serving cell and candidate NR cell(s). Since SS burst set periodicity can be longer than 5 ms, timing of measurement gap with 6 ms length needs to be aligned with timing of actual SS burst set transmission of candidate NR cell(s).
Proposal 1:Inter-RAT SSTD measurement before PSCell is configured shall be defined for asynchronous LTE-NR DC.

Observation 3: For inter-RAT SSTD measurement, following options could be considered:

· Option 1: Based on SS burst set periodicity of target NR cell(s), network configures special long measurement gap for inter-RAT SSTD measurement and UE performs inter-RAT SSTD measurement with such special measurement gap.

· Option 2: UE performs inter-RAT SSTD measurement without measurement gap.

Proposal 2: It should be considered as baseline that inter-RAT SSTD measurement is performed without measurement gap.
Discussion: 

Qualcomm: Ob#1 and #1 does not make sense. For #2, we do not understand how it can work, which seems requiring gap less.

NTT DOCOMO: how does network configure SMTD window to UE without information of STTD? We try to avoid long interruption. It is not frequently required to do SSTD measurement. It is just special case when network loses the information between cells.

Ericsson: we also think it is useful functionality. One thing that we should consider how UE can know which cell UE should measure on before configuration.

Qualcomm: The way to do is that network blindly configure PSCell and UE do the measurement. The other way is to allow the interruption and UE turn on the PSCell and do measurement. If the network has information from some UEs to help other UEs, it seems chiken-egg problem.
Decision:

Noted


EN-DC SSTD requirements
R4-1713591
Measurement requirements for EN-DC SSTD






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we are proposing introduction of UE requirements on PCell-PSCell time difference measurement for EN-DC to TS 36.133. In particular, we propose the following

Proposal 1: EN-DC requirements shall be defined for non-DRX/DRX operation for the following scenarios: (a) PCell and PSCell remains the same throughout the SSTD measurement period, and (b) PCell and/or PSCell is changed during the SSTD measurement period, without changing any of the PCell and PSCell carriers. 

Proposal 2: EN-DC SSTD measurement time for non-DRX and no cell changes are re-used from LTE SSTD but within brackets, and revisited during the performance part of the specification work.

Proposal 3: The expression for EN-DC SSTD measurement time when either or both of PCell and PSCell are changed during the measurement period is re-used from LTE SSTD, with PCell cell change time same as for LTE SSTD, and PSCell cell change time as in LTE SSTD but within brackets and to be revisited during the performance part of the specification work.

Proposal 4: The EN-DC SSTD requirement for DRX longer than 40ms is for FFS until RAN2 has defined the longest NR DRX cycle. For DRX cycle length of 40ms or less in both PCell and PSCell, the requirement from LTE SSTD on operation as had it been non-DRX, is reused.  

Proposal 5: A new section 8.17 “Measurements for E-UTRA – NR Dual Connectivity” is introduced to TS 36.133 Rel-15. EN-DC SSTD reporting is captured under this section.

A CR [3] has been provided for introducing the requirements in 36.133 V15.0.0.
Discussion: 

Decision:

Noted


CR
R4-1713592
CR on introduction of measurement requirements for EN-DC SSTD





36.133
  CR-5475  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This CR introduces requirements on EN-DC SSTD measurements.
UE measurement capability of E-UTRA PCell to NR PSCell (EN-DC) measurement and reporting is to be supported, but requirements are missing.  

Introducing new section 8.17 for EN-DC related measurements:

8.17  Measurements for E-UTRA – NR Dual Connectivity

with subsections:

8.17.1  Introduction

8.17.2  SSTTD Measurements

with requirement on EN-DC time difference measurement reporting captured in 8.17.2

Discussion: 

Qualcomm: prefer to agree the whole package.

Ericsson: this CR is not about the reporting mapping but reporting functionality itself.
Qualcomm: for SSTTD2, we have different understanding. This feature is not implemented.
Decision:

Revised to R4-1714268 (from R4-1713592) 


R4-1714268
CR on introduction of measurement requirements for EN-DC SSTD





36.133
  CR-5475  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This CR introduces requirements on EN-DC SSTD measurements.
UE measurement capability of E-UTRA PCell to NR PSCell (EN-DC) measurement and reporting is to be supported, but requirements are missing.  

Introducing new section 8.17 for EN-DC related measurements:

8.17  Measurements for E-UTRA – NR Dual Connectivity

with subsections:

8.17.1  Introduction

8.17.2  SSTTD Measurements

with requirement on EN-DC time difference measurement reporting captured in 8.17.2

Discussion: 

Decision:

Revised to R4-1714290 (from R4-1714268) 


R4-1714290
CR on introduction of measurement requirements for EN-DC SSTD





36.133
  CR-5475  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This CR introduces requirements on EN-DC SSTD measurements.
UE measurement capability of E-UTRA PCell to NR PSCell (EN-DC) measurement and reporting is to be supported, but requirements are missing.  

Introducing new section 8.17 for EN-DC related measurements:

8.17  Measurements for E-UTRA – NR Dual Connectivity

with subsections:

8.17.1  Introduction

8.17.2  SSTTD Measurements

with requirement on EN-DC time difference measurement reporting captured in 8.17.2

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR revision number. So it was revised to R4-1714567. R4-1714567 was agreed.


Way forward
R4-1714399
Way forward on SSTD measurement for EN-DC when PSCell is not configured






  CR-  rev  Cat:  () v





Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Mediatek: SMTC information is given or not? Without information UE should do search first.

NTT DOCOMO: no information about SMTC. For complexity, it is said 20ms which is the same as for intial access.
Huawei: need the separate requirements.

Ericsson/NTT DOCOMO: need a new requirements with the additional delay.
Intel: doe it mean 20+retuning time gap?

NTT DOCOMO: 
Decision:

Noted


9.7.6
UE timing (38.133/36.133) [NR_newRAT]

9.7.6.1
UE transmit timing, UE timer accuracy and timing advanced [NR_newRAT]

Tx timing and timing adjustment accuracy
Agreement:
· Initial UE transmit timing error (Te):

· Principle: 

· For Te values, the downlink bandwidth of SSB and/or TRS and uplink SCS should be taken into account. 

· The different RF margins apply to different frequency ranges.

· The margin decrease with the increasing SCS

· The lower boundary of Te for each bandwidth/SCS should be expected

· Autonomous timing adjustment accuracy (Tq):

· Principle: 

· The fixed number of Maximum Autonomous Time Adjustment Step and maximum aggregate adjustment rate will be used for different SCS-es.

· The values for FR2 should be smaller that the value for FR1.

Open issue: 
· Initial UE transmit timing error (Te):

· Option 1: (Nokia, Nokia Shanghai Bell)

· The UE initial transmission timing error shall be less than or equal to Te = max(1.5*Tsample, Te_desire) where 

· Tsample is the sampling interval for UE timing estimation based on SSB and/or TRS, and Tsample = 512*Tc/2N, where N is the smallest integer such that 2N*3.84≥BWtiming, where BWtiming (MHz) is the maximum BW of SSB and TRS for timing estimation
· Te_desire = 768*Tc/M, where M=SCSUL/15 and SCSUL is the subcarrier spacing in UL.

Qualcomm: where 1.5 comes from.

Nokia: in LTE, in 3MHz 8Ts and the requirement 12Ts. Come from the LTE.
Huawei: sample interval may be different for different UEs. We would like to have explicit value.

Nokia: we already consider the small sampling rate rather than on oversampling. Hawei assume the same sampling rate.
Samsung: TRS is only applied to connected mode.

Nokia: we need to check RAN1 agreement whether it can be applied to idle mode. SSB bandwidth is smaller. The timing accuracy is not enough for uplink demodulation performance.
Ericsson: one is UE implementation and one is BS side. For high frequency, you should assume the tigher margin. We should take the SCS of DL and UL bandwidth. Qualcom’s propsal may lead to large degradation. For 15KHz, the SSB has 240,,,
Qualcomm: We are not sure how there is difference between 30 and 15. The limitation comes from downlink SSB bandwidth.

Nokia: we agree. That is the reason why we have max operation.
Intel: based on the Nokia method, the Te is 48Tc which is not acceptable. We should consider the margin. I am not sure whether it benefit if we use very accurate value.
· Option 2: (Huawei, HiSilicon)
	Subcarrier Spacing for uplink (KHz)
	Te

	15
	24*64Tc

	30
	12*64Tc

	60
	8*64Tc

	120
	3*64Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


· Option 3: (Ericsson)

	Frequency range
	SS/PBCH SCS (KHz)
	SS/PBCH BW (MHz)
	SCS of UL signal (KHz)
	Timing error limit (Te)

	≤ 1 GHz
	15
	3.6
	15
	±704Tc

	
	
	
	30
	

	
	30 
	7.2
	15
	±384 Tc

	
	
	
	30
	

	1 GHz < F ≤ 6 GHz
	15
	3.6
	15
	±704Tc



	
	
	
	30
	

	
	
	
	60
	

	
	30 
	7.2
	15
	±704 Tc

	
	
	
	30
	±384 Tc

	
	
	
	60
	±384 Tc

	6 GHz < F ≤ 52.6 GHz
	120
	28.8 
	60
	±192Tc

	
	
	
	120
	±96Tc

	
	240
	57.6 
	60
	±192Tc


· Option 4: (Qualcomm)
	DL SCS
	Initial Timing Error (Ts)

	15
	10

	30
	8

	60
	7

	120
	6


· Autonomous timing adjustment accuracy (Tq): 

· Option 1: (Nokia, Nokia Shanghai Bell)
	Frequency Range
	Tq_

	1
	352*Tc

	2
	224*Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


· Option 2: (Huawei, HiSilicon)
	Subcarrier Spacing for uplink (KHz)
	Tq

	15
	5.5*64Tc

	30
	5.5*64Tc

	60
	5.5*64Tc

	120
	2.5*64Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


· Option 3: (Ericsson)
	Frequency range
	UL bandwidth
	SCS of UL signal (KHz)
	Maximum Autonomous Time Adjustment Step (Tq)

	≤ 1 GHz
	5 MHz
	15
	352 Tc

	
	
	30
	

	
	≥ 10 MHz
	15
	352 Tc

	
	
	30
	224 Tc

	1 GHz < F ≤ 6 GHz
	5 MHz
	15
	352 Ts

	
	
	30
	

	
	
	60
	

	
	≥ 10 MHz
	15
	352 Tc

	
	
	30
	224 Tc

	
	
	60
	224 Tc

	6 GHz < F ≤ 52.6 GHz
	≥50 MHz
	60
	122 Tc


R4-1713399
Further considerations on UE initial transmit timing requirements in NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on the requirements on NR UE transmit timing. The following observations are given:
Proposal 1: The initial UE transmit timing error in NR is suggested to be defined as follows:

Table 7.1.2-1: Te Timing Error Limit

	Subcarrier Spacing for uplink (KHz)
	Te

	15
	24*64Tc

	30
	12*64Tc

	60
	8*64Tc

	120
	3*64Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


Discussion: 

Decision:

Noted


R4-1713400
Further considerations on UE timing adjustment requirements in NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on UE transmit timing requirements for NR. The following proposal is given:
Proposal: Considering 1.5Ts DigRF error, the maximum autonomous timing adjustment step Tq (per 200ms) is suggested to be defined as follows:

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step

	Subcarrier Spacing for uplink (KHz)
	Tq

	15
	5.5*64Tc

	30
	5.5*64Tc

	60
	5.5*64Tc

	120
	2.5*64Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


Discussion: 

Decision:

Noted


R4-1713103
UE transmit timing requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on requirements for UE transmit timing error and UE autonomous time adjustment.

Observation 1: From UL demodulation perspective, the UE Tx timing accuracy is desired to be 12Ts / N, where N = SCS_UL / 15kHz and SCS_UL is the SCS of UL Tx.

Observation 2: From UL Tx BW perspective, achievable Tx timing accuracy is equal to or better than the desired accuracy for each UL SCS.

Observation 3: The BW of the DL RS for timing estimation should be the maximum between SSB BW and TRP BW.

Proposal 1: UE Tx timing accuracy Te is defined as max(1.5*Tsample, Te_desire), where Tsample is the sampling interval based on BW of the DL RS for timing estimation as in Observation 3, and Te_desire is given in Observation 1.

Proposal 2: The maximum adjustment step size and the maximum aggregate adjustment rate per 200ms are 5.5Ts for FR1 and 3.5Ts for FR2.

Proposal 3: The minimum aggregate adjustment rate per second is defined as 7Ts / N, where N = SCS_UL / 15kHz and SCS_UL is the SCS of UL Tx.
Discussion: 

Decision:

Noted


R4-1713648
Even Further Analysis of UE Initial Transmit Timing Requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we have further analysed the UE initial transmit timing requirements in NR. We have also provided link simulation results to assess impact of Te on UL demodulation performance. The following are the main proposals:

· Proposal # 1: The UE initial transmit timing error requirements are defined as function of SS/PBCH SCS, SS/PBCH BW and UL SCS. The proposal is shown in table 5:

Table 5: Proposed Initial Transmit Timing Error (Te) Requirements; 1 Tc = 32.55/64 ns

	Frequency range
	SS/PBCH SCS (KHz)
	SS/PBCH BW (MHz)
	SCS of UL signal (KHz)
	Timing error limit (Te)

	≤ 1 GHz
	15
	3.6
	15
	±704Tc

	
	
	
	30
	

	
	30 
	7.2
	15
	±384 Tc


	
	
	
	30
	

	1 GHz < F ≤ 6 GHz
	15
	3.6
	15
	±704Tc



	
	
	
	30
	

	
	
	
	60
	

	
	30 
	7.2
	15
	±704 Tc

	
	
	
	30
	±384 Tc

	
	
	
	60
	±384 Tc

	6 GHz < F ≤ 52.6 GHz
	120
	28.8 
	60
	±192Tc

	
	
	
	120
	±96Tc

	
	240
	57.6 
	60
	±192Tc


· Proposal # 2: The UE maximum autonomous time adjustment step requirements are defined as function of the uplink bandwidth and normal CP length of UL symbol (i.e. UL SCS). The proposal is shown in table 6:

Table 6: Proposed Transmit Timing Adjustment Requirements; 1 Ts = 32.55/64 ns

	Frequency range
	UL bandwidth
	SCS of UL signal (KHz)
	Maximum Autonomous Time Adjustment Step (Tq)

	≤ 1 GHz
	5 MHz
	15
	352 Tc

	
	
	30
	

	
	≥ 10 MHz
	15
	352 Tc

	
	
	30
	224 Tc

	1 GHz < F ≤ 6 GHz
	5 MHz
	15
	352 Ts

	
	
	30
	

	
	
	60
	

	
	≥ 10 MHz
	15
	352 Tc

	
	
	30
	224 Tc

	
	
	60
	224 Tc

	6 GHz < F ≤ 52.6 GHz
	≥50 MHz
	60
	122 Tc

	
	
	120
	


· Proposal # 3: It shall be defined that the uplink frame transmission shall take place [image: image9.wmf]c
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The value of[image: image10.wmf]offset
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are shown in table 7:

Table 7: The Value of [image: image11.wmf]offset
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	Duplex Mode of cell used for uplink transmission
	[image: image12.wmf]offset
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	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 with LTE-NR coexistence
	39936

	TDD in FR1 without LTE-NR coexistence 
	25560

	TDD in FR2
	11776

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1


A TP to TS 38.133 v0.3.0 to specify the initial transmit timing error requirements based on the above proposals # 1 and # 2 is provided in [12].

A TP to TS 38.133 v0.3.0 to specify the requirements on[image: image13.wmf]offset

TA 

N

based on the above proposal # 3 is provided in [13].

Discussion: 

Decision:

Noted


R4-1713717
Initial transmit timing error in NR






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 
Proposal 1: For NR, the initial transmit timing error should be 

	SCS
	Initial Timing Error (Ts)

	15
	10

	30
	8

	60
	7

	120
	6


Discussion: 

Decision:

Noted


TS38.133 TP on Tx timing and TA adjustment
R4-1713401
TP for TS38.133 on UE transmit timing requirement





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on NR UE transmit timing requirements.
On 7.1 UE transmit timing.
Discussion: 
Decision:

Revised to R4-1713944 (from R4-1713401) 


R4-1713944
TP for TS38.133 on UE transmit timing requirement





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on NR UE transmit timing requirements.
On 7.1 UE transmit timing.
Discussion: 
Decision:

Revised to R4-1714500 (from R4-1713944) 


R4-1714500
TP for TS38.133 on UE transmit timing requirement





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on NR UE transmit timing requirements.
On 7.1 UE transmit timing.
Discussion: 
Decision:

Endorsed


R4-1713409
TP for TS38.133 on timing advance requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS38.133 on UE timing advance requirements based on above discussion.

On 7.3 Timing advance.
Discussion: 

Ericsson: The timing adjustment step comes from LTE.

Huawei: we do not always need to follow LTE. Step is defined in RAN1.

Ericsson: removing is OK. But we should add the reference.
Decision:

Revised to R4-1713945 (from R4-1713409) 


R4-1713945
TP for TS38.133 on timing advance requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS38.133 on UE timing advance requirements based on above discussion.

On 7.3 Timing advance.
Discussion: 

Decision:

Endorsed


R4-1713426
TP for TA adjustment accuracy in SUL





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on TA adjustment accuracy in uplink sharing.

On 7.3 Timing advance

Discussion: 

Ericsson: we understand with you. But that is the reason why such sentence is not needed.

Huawei: we just want to highlight that UL and SUL have different sub-carrier spacing. It could be more clear to have such sentence.
Decision:

Revised to R4-1714291 (from R4-1713426) 


R4-1714291
TP for TS38.133 on applicability requirements for SUL





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on TA adjustment accuracy in uplink sharing.

On 7.3 Timing advance

Discussion: 

Decision:

Endorsed


R4-1713104
TP on UE transmit timing requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on transmit timing requirements for NR.
On 7.1 UE transmit timing

Discussion: 

Decision:

Noted


R4-1713650
TP to TS 38.133 v0.3.0: UE Initial Transmit Timing Accuracy Requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This is a TP on UE initial transmit timing accuracy for NR in TS 38.133. A text proposal to specify UE transmit timer accuracy requirements in NR is provided for TS 38.133 version 0.3.0.
On 7.1 UE transmit timing.
Discussion: 

Decision:

Noted


Signalling of TA_offset
R4-1713649
TP to TS 38.133 v0.3.0: UE Timing Offset Requirements for NR TDD





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This is a T on introducing TA offset value for TDD NR and LTE-NR Coexistence in TS 38.133
A text proposal to specify UE transmit timing offset requirements in NR is provided for TS 38.133 version 0.3.0.

On 7.1 UE transmit timing

Discussion: 

Samsung: we should check the values again.
Huawei: it should be RAN1 work. We should check RAN1.
Nokia: RAN1 is discussing whether N_T-offest is introduced or not.

Ericsson: traditionally it is up to RAN1. But it is related to different frequency range. But it has been agreed in RAN1. The number we can further discuss. We also need to tell RAN2.
Intel: for TP adjustment, we should change it to Tc.
Decision:

Revised to R4-1714275 (from R4-1713649) 


R4-1714275
TP to TS 38.133 v0.3.0: UE Timing Offset Requirements for NR TDD





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This is a T on introducing TA offset value for TDD NR and LTE-NR Coexistence in TS 38.133
A text proposal to specify UE transmit timing offset requirements in NR is provided for TS 38.133 version 0.3.0.

On 7.1 UE transmit timing

Discussion: 

Decision:

Revised to R4-1714501 (from R4-1713613)


R4-1714501
TP to TS 38.133 v0.3.0: UE Timing Offset Requirements for NR TDD





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This is a T on introducing TA offset value for TDD NR and LTE-NR Coexistence in TS 38.133
A text proposal to specify UE transmit timing offset requirements in NR is provided for TS 38.133 version 0.3.0.

On 7.1 UE transmit timing

Discussion: 

Decision:

Endorsed


LS
R4-1713613
LS on Signalling of TA_Offset






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TA_Offset for NR TDD.
RAN4 has discussed the TA_Offset parameter for TDD. This is specified in TS 36.211 for LTE and TS 38.211 for NR. Transmission of the uplink radio frame number i from the UE shall start 
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 seconds before the start of the corresponding downlink radio frame at the UE. The LTE figure is shown below:
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Figure: Uplink-downlink timing relation

The actual [image: image17.png]Nra offset



 value for NR TDD is a function of the RAN4 Cell Phase Synchronization parameter (3 µs) and TBS off( on (10 µs for FR1, f < 6 GHz and 3 µs for FR2, 26 GHz < f < 52 GHz): [image: image19.png]Nra offset



 ≥ TSync +TBS off( on. This means that for NR we have [image: image21.png]Nra offset



= 13 µs for FR1 and [image: image23.png]Nra offset



 = 6 µs for FR2. For FDD the [image: image25.png]Nra offset



 parameter is zero.

If NR is not coexisting with LTE then [image: image27.png]Nra offset



 is a simple function of the band range used, FR1 or FR2.

However, in FR1, when NR coexist with LTE, not only the UL and DL configuration, but also the [image: image29.png]Nra offset



 has to be coordinated, so NR and LTE use the same value of [image: image31.png]Nra offset



= 20 µs. The UE has to know, already at initial access, if the NR FR1 site is coexisting with LTE in the same band.

We get these cases:
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Discussion: 

Mediatek/Nokia: need to check RAN1 spec.


Ericsson: TA_offset parameter is now in the 38.211 v.1.2.0.
Decision:

Revised to R4-1714292 (from R4-1713613) 


R4-1714292
LS on acquisition of TA_Offset for uplink transmission






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Revised to R4-1714502 (from R4-1714292) 


R4-1714502
LS on acquisition of TA_Offset for uplink transmission






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Approved


9.7.6.2
MTTD, MRTD and others [NR_newRAT]

Related to the network sync requirements
R4-1712604
Synchronization requirement for LTE-NR DC






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

This contribution discussed the synchronization requirement for TDD intra-band LTE/NR DC. 2 possible options are provided for discussion.
Discussion: 

RRM room discussion:
LGE: EN-DC, our preference is option 1.
Ericsson: both option 1 and option 2 are feasible.
Huawei: prefer to option 2.

CATT: for option 2, if considering intra-band case, what is the situation to use 2RRU to support 2 carriers within the same band? Operators will use MSR for such use case.

Ericsson: we do not mandate the BS architecture.
Decision: 

The document was not treated.


MTTD and MRTD requirement
R4-1713514
Further discussions on synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations
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Source: Ericsson

Abstract: 

When NR is considered, then the situation is more complex. A thorough analysis is needed to determine the synchronous and asynchronous scenarios when LTE-NR inter-RAT dual connectivity is deployed. In this contribution, we provide our understanding related to the above mentioned issue.
We proposed the following in this paper: 

Proposal 1: For synchronous operation of inter-band LTE-NR dual connectivity,

· Maximum receive timing difference (MRTD) is defined as 33µs

· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 

Proposal 2: UE shall support the synchronous LTE-NR intra-band DC provided that the MRTD at the UE does not exceed values shown in the table below: 

	LTE SCS (kHz)
	NR SCS (kHz)
	Maximum receive timing difference, MRTD (µs) for synchronous operation

	15
	15
	4.76

	15
	30
	2.38

	15
	60
	1.19


Based on these proposals, we proposed to send an LS to RAN1 and RAN2 in [6].

Discussion: 

LGE: for MTTD we consider the propagation delays. For #2, we consider 3 3 3 .

Ericsson: For MTTD, we suppose the single TA group for collocated sync-ed case.
Huawei: this is some sense related to CATT contribution. We prefer option 2 in CATT. If we use propagation delay in mmWave, that is not realistic use case.

Ericsson: both option 1 and 2 work for Ericsson. For mmWave comment, in LTE, 9km difference exists. In the future, if we have pure dual connectively for FR2, that is case. Here we consider the LTE-NR DC. LTE is low frequency. We have the case with 9Km inter-distance.
Intel: for #1, the number is not related to NR numerology. 33us occupy rough two OFDM symbols for 30KHz and we are not sure whether UE can handle for power control.
Qualcomm: Similar comments to Intel. When doing power control, the value will cause overlapping. We need check RF room.

Ericsson: we can further discuss it in RF room.
Samsung: we have concern on #2. For LTE and NR respectively, I wonder whether tightening the cell phase requirement can be achieved.

Ericsson: By CATT option1, it can be done as LGE comment 3,3,3.
Huawei: for 36.133, we have optional requirements for DC for BS for different types of DC depending on vendor. We have concern on the explicit requirements for BS for DC.

Ericsson: for LTE, we have flexible requirements. That is not strictly mandatary.

CATT: the final requirement depends on our way forward. If vendors did not want to preclude option 1, we can consider how to address that. There is TAE discussion ongoing.

Nokia: we do not want to preclude option 1 at this stage. 
Decision:

Noted


R4-1713946
Further discussions on synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations
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Source: Ericsson

Abstract: 

When NR is considered, then the situation is more complex. A thorough analysis is needed to determine the synchronous and asynchronous scenarios when LTE-NR inter-RAT dual connectivity is deployed. In this contribution, we provide our understanding related to the above mentioned issue.
We proposed the following in this paper: 

Proposal 1: For synchronous operation of inter-band LTE-NR dual connectivity,

· Maximum receive timing difference (MRTD) is defined as 33µs

· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 

Proposal 2: UE shall support the synchronous LTE-NR intra-band DC provided that the MRTD at the UE does not exceed values shown in the table below: 

	LTE SCS (kHz)
	NR SCS (kHz)
	Maximum receive timing difference, MRTD (µs) for synchronous operation

	15
	15
	4.76

	15
	30
	2.38

	15
	60
	1.19


Based on these proposals, we proposed to send an LS to RAN1 and RAN2 in [6].

Discussion: 

Decision:

Withdrawn


R4-1712753
Discussion on MRTD for intra-band TDD-TDD (PCell-PScell) E-UTRA-NR DC
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Source: LG Electronics Mobile Research

Abstract: 

In this paper, we propose the value of MRTD for intra-band TDD-TDD E-UTRA-NR dual connectivity.
We provided the our views on MRTD for intra-band TDD-TDD(PCell-PScell) LTE-NR DC based on the RAN4 agreement and related LTE specification. Based on the view, we observed the followings and proposed to specify the requirement with 3us independently of NR subcarrier spacing.
Observation 1: The requirement for cell phase synchronization accuracy for NR TDD is independent of NR subcarrier spacing.
Observation 2: The requirement of MRTD for synchronous LTE TDD DC was specified without considering LTE subcarrier spacing.
Proposal 1: The requirement of MRTD for synchronous TDD-TDD LTE-NR DC should be specified with 3us independently of NR subcarrier spacing.
Based on the proposal, we drafted the TP[2] with the following table.
Table 7.6.2-2 Maximum receive timing difference requirement for synchronous operation in collocation scenario

	Sub-carrier spacing in LTE PCell (kHz)
	DL Sub-carrier spacing in NR PSCell (kHz)Note1
	Maximum receive timing difference (µs)

	15
	15
	[3]

	15
	30
	[3]

	15
	60
	[3]

	Note1 : DL Sub-carrier spacing is min{SCSSS, SCSDATA}.


Discussion: 

Decision:

Noted


TP
R4-1712754
TP on TS38.133 Section 7.6 MRTD in E-UTRA-NR DC
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Source: LG Electronics Mobile Research

Abstract: 

It is TP on MRTD in E-UTRA-NR dual connectivity. This contribution is a text proposal for TS38.133 v0.3.0. In this contribution, we introduce the requirements of MRTD and MTTD based on the agreed WF [1] on synchronization/asynchronization LTE-NR dual connectivity in last meeting

On 7.6 Maximum Receive Timing Difference.
Discussion: 

Decision:

Revised to R4-1713947 (from R4-1712754) 


R4-1713947
TP on TS38.133 Section 7.6 MRTD in E-UTRA-NR DC





38.133
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Source: LG Electronics Mobile Research

Abstract: 

It is TP on MRTD in E-UTRA-NR dual connectivity. This contribution is a text proposal for TS38.133 v0.3.0. In this contribution, we introduce the requirements of MRTD and MTTD based on the agreed WF [1] on synchronization/asynchronization LTE-NR dual connectivity in last meeting

On 7.6 Maximum Receive Timing Difference.
Discussion: 

Decision:

Revised to R4-1714487 (from R4-1713947) 


R4-1714487
TP on TS38.133 Section 7.6 MRTD in E-UTRA-NR DC
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Source: LG Electronics Mobile Research

Abstract: 

It is TP on MRTD in E-UTRA-NR dual connectivity. This contribution is a text proposal for TS38.133 v0.3.0. In this contribution, we introduce the requirements of MRTD and MTTD based on the agreed WF [1] on synchronization/asynchronization LTE-NR dual connectivity in last meeting

On 7.6 Maximum Receive Timing Difference.
Discussion: 

Decision:

Endorsed


R4-1713516
TP to TR 38.133v0.3.0 (2017-11): Further definitions of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations





38.133
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Source: Ericsson

Abstract: 

An updated version of the TR 38.133 v0.3.0 (2017-11) has been circulated in [1]. We provide this TP based on this latest version of the TS. 

In RAN4#84bis, we have agreed a way forward regarding synchronous and asynchronous requirements for LTE-NR dual connectivity [2]. In [1], the agreements related to the way forward has been documented in 38.133. 

In our companion contribution, we have provided further discussions in [3], where we have provided further proposals on remaining requirements. We provided the updates in this TP for TS 36.133.

On 7.5 Maximum Transmission Timing Difference.
Discussion: 

LGE: We need to check whether inter-band FDD-TDD is available.

Ericsson: This is similar to the comment from the discussion paper.
Qualcomm: the value should be kept in []. There will be some issue for power control.

Ericsson: this is about LTE to NR.
Decision:

Noted


R4-1713611
TP to TS 38.133 v0.3.0: Time alignment for CA





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

MRTD Frequency error measurement time added to TS. This defines the MRTD part of CA for NR.
On 7.6.3 Minimum Requirements for NR Carrier Aggregation.
Discussion: 

Qualcomm: LTE-NR carrier aggregation is not clear. 15Khz is not applied to mmWave. There is no final agreement on HARQ-CH processing time. How did you get 8us?

Ericsson: I can update the table for SCS comment. For 8us, I am open to other value and look at the impact of processing time.

Ericsson: we need settle this since CA is important feature for operators. We need cover CA in all types.
Decision:

Revised to R4-1713948 (from R4-1713611) 


R4-1713948
TP to TS 38.133 v0.3.0: Time alignment for CA
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Source: Ericsson

Abstract: 

MRTD Frequency error measurement time added to TS. This defines the MRTD part of CA for NR.
On 7.6.3 Minimum Requirements for NR Carrier Aggregation.
Discussion: 

Decision:

Revised to R4-1714506 (from R4-1713948) 


R4-1714506
TP to TS 38.133 v0.3.0: Time alignment for CA





38.133
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Source: Ericsson

Abstract: 

MRTD Frequency error measurement time added to TS. This defines the MRTD part of CA for NR.
On 7.6.3 Minimum Requirements for NR Carrier Aggregation.
Discussion: 

Decision:

Endorsed


R4-1713517
TP to TR 38.817-01v0.2.0: Definition of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations
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Source: Ericsson

Abstract: 

A though analysis is done to determine the synchronous and asynchronous scenarios when LTE-NR inter-RAT dual connectivity is deployed. In this contribution, we propsoe to send an LS to RAN1 and RAN2 to inform on RAN4 decision related to the above mentioned issue.
An updated version of the TR 38.817-01 has been circulated in [1]. We provide this TP based on this latest version of the TR. 

In RAN4#84bis, we have agreed a way forward regarding synchronous and asynchronous requirements for LTE-NR dual connectivity [2]. In this TP, we provide texts to reflect this agreement such that the requirements are documented in the TR.

Discussion: 

Decision:

Noted


LS
R4-1713515
LS to RAN1 and RAN2 on further definitions of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations
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Source: Ericsson

Abstract: 

A though analysis is done to determine the synchronous and asynchronous scenarios when LTE-NR inter-RAT dual connectivity is deployed. In this contribution, we propsoe to send an LS to RAN1 and RAN2 to inform on RAN4 decision related to the above mentioned issue.
RAN4 has further discussed the definition of synchronous and asynchronous dual connectivity for LTE-NR combinations. In addition to previous LS (R4-1711965: LS to RAN1 and RAN2 on Definition of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations), RAN4 agreed on the following:

· For synchronous operation of Inter-band LTE-NR dual connectivity, UE shall support:

· Maximum receive timing difference (MRTD) as 33µs

· Maximum transmission timing difference (MTTD) as 35.21µs. 

· For Intra-band case: 

· UE shall support the synchronous LTE-NR intra-band DC provided the MRTD at the UE does not exceed values shown in the table below:
	LTE PCell SCS (kHz)
	NR PSCell SCS (kHz)
	Maximum receive timing difference, MRTD (µs) for synchronous operation

	15
	15
	4.76

	15
	30
	2.38

	15
	60
	1.19


Discussion: 

Decision:

Noted


9.7.7
RLM (38.133) [NR_newRAT]

9.7.7.1
Link level simulation [NR_newRAT]

R4-1712297
Link level simulation results for NR RLM based on SS block
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Source: Intel Corporation

Abstract: 
In this contribution some NR link level simulation results for NR SINR estimation was provided. The following observation can be drawn: 

Observation 1: in low SNR region (SNR=-14dB), SNR estimation error is around 3.5~4.5dB with 5 samples.

Observation 2: in high SNR region (SNR=0dB), SNR estimation error can be reduced to 1dB with 5 samples.
Discussion: 

Mediatek: when we calculate SNR, what quality do we compare it to?

Intel: In our simulation, we use ideal in Rx.
Decision:

Noted


R4-1712398
Link Level Simulation Results for RLM
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Source: MediaTek inc.

Abstract: 
In this contribution, hypothetical PDCCH performance and TX SINR estimation error results are provided. Based on the discussion, the following observation and proposal are given for consideration.

Proposal 1: Both the ratio of PDCCH data EPRE to RLM-RS EPRE and the ratio of PDCCH DMRS EPRE to RLM-RS EPRE should be specified in core part to provide sufficient separation between INS and OOS required SINR.
Observation 1: SINR estimation error accuracy increases as samples increases. Under ETU30 channel, with SSB periodicity of 5/20ms,
· Increasing number of samples from 5 to 10, the span can be reduced by 1 dB for SSB based SINR estimation error. 
· Increasing number of samples from 10 to 20, the span can be further reduced by 1 dB for SSB based SINR estimation error.

Discussion: 

Decision:

Noted


R4-1712916
Simulation results on RLM evaluation period
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Source: CMCC

Abstract: 
This contribution provides simulation results on RLM evaluation and the observations are:
Observation 1: for the very low SNR (-14dB), the SS-SINR measurement accuracy is about 2~3dB with 10 samples.
Observation 2: for the low SNR (-8dB), the SS-SINR measurement accuracy is about +-1.5dB with 5 samples.
Observation 3: for SNR = 0dB, the SS-SINR measurement accuracy is < 1dB with 5 samples.
Discussion: 

Decision:

Noted


9.7.7.2
RLM requirements [NR_newRAT]

Agreement:
· IS/OOS evaluation period for non-DRX
· For RLM without gap
· TEvaluate_out_non-DRX_SSB = max{X1, [k1 samples * ssb-periodicity for corresponding RLM resource]}msec

· TEvaluate_in_non-DRX_SSB = max{Y1, [k2 samples * ssb-periodicity for corresponding RLM resource]}msec
· FFS for the case when RLM RS occasions are fully collided with gaps in time domain
· For RLM with gap
· Option 1:
· TEvaluate_out_non-DRX_SSB = max{X2, [K*k1 samples * max{ssb-periodicity for corresponding RLM resource, MGRP}]}msec

· TEvaluate_in_non-DRX_SSB = max{Y2, [K*k2 samples * max{ssb-periodicity for corresponding RLM resource, MGRP}]}msec

· Option 2:
· TEvaluate_out_non-DRX_SSB = max{X2, [k1 samples * max{ssb-periodicity for corresponding RLM resource, K*MGRP}]}msec

· TEvaluate_in_non-DRX_SSB = max{Y2, [k2 samples * max{ssb-periodicity for corresponding RLM resource, K*MGRP}]}msec

· Where the parameters are as follows
· FR1:
· k1= [10], k2=[5] 
· FFS values of X1 and Y1: the following values are for futher checking
· X 1= k1 *20
· Y 1= k2 *20
· FFS values of X2 and Y2: the following values are for futher checking
· X 2= k1 * 20
· Y 2= k2 * 20
· K is for gap sharing
· FR2:
· Option 1: 
· k1= [10], k2=[5] 
· FFS values of X1 and Y1: the following values are for futher checking
· X 1= k1 *20
· Y 1= k2 *20
· FFS values of X2 and Y2: the following values are for futher checking
· X 2= k1 *20
· Y 2= k2 *20
· K is for gap sharing
· Option 2: 
· k1= [10*n], k2=[5*n]
· n = [5] 
· FFS values of X1 and Y1: the following values are for futher checking
· X 1= k1 *20
· Y 1= k2 *20
· FFS values of X2 and Y2: the following values are for futher checking
· X 2= k1 *20
· Y 2= k2 *20
· K is for gap sharing
· Other options are not precluded 
· IS/OOS evaluation period for DRX
· For RLM without gap
· TEvaluate_out_non-DRX_SSB = max{X1, [k1 samples * max {ssb-periodicity for corresponding RLM resource, DRX periodicity}]}msec

· TEvaluate_in_non-DRX_SSB = max{Y1, [k2 samples * max {ssb-periodicity for corresponding RLM resource], DRX periodicity}}msec
· FFS for the case when RLM RS occasions are fully collided with gaps in time domain
· For RLM with gap
· Option 1:
· TEvaluate_out_non-DRX_SSB = max{X2, [K*k1 samples * max{ssb-periodicity for corresponding RLM resource, MGRP, DRX periodicity}]}msec

· TEvaluate_in_non-DRX_SSB = max{Y2, [K*k2 samples * max{ssb-periodicity for corresponding RLM resource, MGRP, DRX periodicity}]}msec

· Option 2:
· TEvaluate_out_non-DRX_SSB = max{X2, [k1 samples * max{ssb-periodicity for corresponding RLM resource, K*MGRP, DRX periodicity }]}msec

· TEvaluate_in_non-DRX_SSB = max{Y2, [k2 samples * max{ssb-periodicity for corresponding RLM resource, K*MGRP, DRX periodicity }]}msec

· Values of k1, k2, X1, X2, Y1, Y2, K may not be the same as for cases for non-DRX.
· Put the side condition together with RLM requirements into TP
Agreement:
Indication interval of two successive indications
· The L1 indication interval Tinterval in NR RLM is defined as
· non-DRX, gapless: 

· max(10ms, RLM SSB periodicity for corresponding RLM resources)

· DRX, gapless: 

· N*max(10ms, RLM SSB periodicity for corresponding RLM resources, DRX cycle)

· N repsents the margin because of misalignment between DRX on-duration time and SSB
· FFS N value:
· Option 1: N=1
· Option 2: N=2
· Other options are not precluded
· Non-DRX, gap based: 

· K*max(MGRP, RLM SSB periodicity for corresponding RLM resources)

· K is for gap sharing

· DRX, gap based: 
· K*N*max(MGRP, RLM SSB periodicity for corresponding RLM resources, DRX cycle)
· N repsents the margin because of misalignment between DRX on-duration time and SSB
· FFS N values:
· Option 1: N=1
· Option 2: N=2
· Other options are not precluded.
· K is for gap sharing

· In case of gap based RLM, the Tinterval is further scaled with gap sharing factor.
· Put the side condition together with Indication interval requirements into TP
· Indicaiton interval is FFS when the periodicities are different for different RLM resources.
Agreement:
Leave the second pair of BLER thresholds for VoIP service as TBD for Dec version.
Open issue: 
· IS/OOS evaluation period
· Mediatek
· Evaluation period length in time depends on the length of T_Basic_SSB which is max(SSB periodicity, DRX cycle length)

Intel: we should take the margin into account.
· LGE
· For RLM without gap and using gap without RF retuning
· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * ssb-periodicityServginCell]}msec

· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * ssb-periodicityServginCell]}msec
· For RLM with gap and RF retuning
· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * max{ssb-periodicityServginCell, MGRP}]}msec

· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * max{ssb-periodicityServginCell, MGRP}]}msec

Ericsson: do we need 100 and 200? NR is different from LTE. We have propsal that the requirement should be based on default periodicity for NR. We agree that the number should be different for IS an OOS.
Intel: we need low boundary in order to very small periocity.
Nokia: similar to Intel. 
Mediatek: similar view.
· NTT DOCOMO
· Different requirements on evaluation periods for IS and OOS in NR RLM shoud be defined as same as LTE RLM case.

· Evaluation periods for IS TIS and OOS TOOS in NR RLM could be defined as shown in Table 1.

	SS burst set periodicity
	TIS (Number of samples)
	TOOS (Number of samples)

	TSS_burst_set_periodicity ≤ 20 ms
	100 ms (5 samples or more)
	200 ms (10 samples or more)

	TSS_burst_set_periodicity = 40 ms
	200 ms (5 samples)
	400 ms (10 samples)

	TSS_burst_set_periodicity = 80 ms
	320 ms (4 samples)
	640 ms (8 samples)

	TSS_burst_set_periodicity = 160 ms
	480 ms (3 samples)
	960 ms (6 samples)


· Nokia
· The RLM evaluation period is defined as max(X, N*Tinterval), where
· X is the minimum evaluation period defined separately for OOS and IS evaluation,
· N is the number of samples defined separately for OOS and IS evaluation and depending on Tinterval
· Huawei
· For SS block based RLM in NR, the RLM evaluation period is suggested be defined as:

· max[200ms, 10*SMTC periodicity] for out-of-sync indication
· max[100ms, 5* SMTC periodicity] for in-sync indication
· Ericsson
· Specify one common evaluation period for all configured RLM-RS resources.

· The common evaluation period can be based on the longest periodicity of RLM-RSs in the configured RLM-RS resources.

· The common evaluation period further depends on the measurement gap pattern when it is configured.

· Indication interval of two successive indications

· Mediatek:
· Minimum value of time separation for two successive indications from Layer1 is, TL1_ SSB, proposed in Table 3 for DRX and non-DRX mode
	TBasic_SSB = max {SSB periodicity, DRX cycle lengthNote 2} (s)
	TL1_SSB

	TBasic_SSB ≤ 0.01
	10ms

	0.01 < TBasic_SSB
	Note 1 (1)

	Note 1:  TL1_SSB period length in time depends on the length of SSB periodicity

Note 2: DRX cycle length=0, if DRX is not configured


· LGE

· For RLM not using gaps and using gap without RF retuning

· Two successive indication from Layer 1 could be max{10, ssb-periodicityServginCell}msec

· For RLM with gaps and RF retuning

· Two successive indication from Layer 1 could be max{10, max{ssb-periodicityServginCell, MGRP}}msec

· Nokia
· The L1 indication interval Tinterval in NR RLM is defined as
· non-DRX, gapless: max(10ms, RLM SSB periodicity)

· DRX, gapless: max(10ms, RLM SSB periodicity, DRX cycle)

· Non-DRX, gap based: max(MGRP, RLM SSB periodicity)

· DRX, gap based: max(MGRP, RLM SSB periodicity, DRX cycle)
· In case of gap based RLM, the Tinterval is further scaled with gap sharing factor.
· Huawei
· For SS block based RLM, the periodicity of IS/OOS indication can be defined as one SMTC periodicity.

· Ericsson
· The common evaluation period further depends on the measurement gap pattern when it is configured.

· The IS/OOS indications to higher layers (at least when no gaps are configured) has the same period as the configured RLM-RS with the shortest period,

· The physical layer assesses the link quality for each configured RLM-RS based on all RLM-RS signal instances received during its latest evaluation period.

· Parameters for hypothetical PDCCH transmission

· Mediatek: 
· To minimize testing complexity, the number hypothetical PDCCH parameter combination need to be reduced. We prefer single combination for INS and single combination for OOS.

· To have sufficient SNR separation between INS and OOS required SNR, the ratios of PDCCH data/DMRS RE EPRE to average RLM RS EPRE in Table 1 is desired.

	Attribute
	Value for OOS
	Value for INS

	DCI format
	TBD
	TBD

	Number of control OFDM symbols
	TBD
	TBD

	PDCCH PRB allocation 
	TBD PRBs
	TBD PRBs

	Aggregation level (CCE)
	8
	4

	ratio of PDCCH data EPRE to RLM-RS EPRE
	[4] dB
	[-2] dB

	ratio of PDCCH DMRS EPRE to RLM -RS EPRE
	[4] dB
	[-2] dB


· Nokia:
· PDCCH parameters for RLM are defined as in Table 1 for OOS and Table 2 for IS.

· For out-of-sync:
	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size 
	66
	Same as for pair#0

	Number of control OFDM symbols
	2, if PDCCH BW is within [24,48] PRBs

1, if PDCCH BW is largere than 48 PRBs
	

	Aggregation level (CCE)
	8
	

	Ratio of PDCCH RE energy to average RS RE energy
	0dB
	

	Bandwidth (MHz)
	Same as BW of the CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of the CORESET in UE active BWP
	

	DMRS
	Narrow band 
	

	REG bundle size
	6
	

	Mapping from REG to CCE
	Distributed
	

	Note 1:


· For in-sync:
	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size 
	88
	66

	Number of control OFDM symbols
	2, if PDCCH BW is within [24,48] PRBs

1, if PDCCH BW is largere than 48 PRBs
	Same as for pair#0

	Aggregation level (CCE)
	4
	

	Ratio of PDCCH RE energy to average RS RE energy
	0dB
	

	Bandwidth (MHz)
	Same as BW of the CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of the CORESET in UE active BWP
	

	DMRS
	Narrow band 
	

	REG bundle size
	6
	

	Mapping from REG to CCE
	Distributed
	

	Note 1:


· Huawei:
· For hypothetical PDCCH transmission parameters, the PDCCH aggregation levels in NR are suggested to be the same values as defined in LTE.

· For hypothetical PDCCH transmission parameters, the number of control symbol in NR is suggested to be bandwidth-specific and could be defined as follows:

· 1 symbol, for bandwidth ≥ 48RBs

· 2 symbol, for 24RBs ≤ bandwidth < 48RBs

· 3 symbol, for bandwidth < 24RBs
· Ericsson:
· Unless the UE is explicitly signaled which parameter setting to select (for the hypothetical control channel parameters with multiple options), the UE selects the relevant setting in a pre-defined way, e.g., at least for SSB-based RLM:
· A specific type of the CORESET (e.g., one of the RMSI CORESETs) is assumed when defining hypothetical control channel transmission parameters, Note that RAN1 will define a small number of CORESETs for RMSI. For RLM, RAN4 can choose one of them.

· The number of symbols of the hypothetical control channel is the same as for this CORESET,

· The bandwidth of the hypothetical control channel is the same as this CORESET bandwidth,

· The numerology of the hypothetical control channel is the same as this CORESET numerology,

· The hypothetical control channel is assumed to be monitored within a periodic RMSI PDCCH monitoring window (parameters are FFS in RAN1) associated with the SS/PBCH block.
· As a baseline, the rules for selecting the relevant non-ambiguous hypothetical setting with CSI-RS can be the same as described above for SS/PBCH block based RLM.

· Hypothetical DMRS transmit power (e.g., boosting or no boosting) is to be specified.
· Hypothetical DMRS density is to be specified, based on the CORESET.
· Specify hypothetical control channel and DMRS parameters as in Table 1.

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	Control channel SCS
	Same as SCS of the RMSI CORESETNote 1
	Same as SCS of the RMSI CORESET Note 1

	Control channel bandwidth
	Same as the bandwidth of RMSI CORESET
	Same as the bandwidth of RMSI CORESET

	DCI format
	In-sync: 30 bits

Out-of-sync: 60 bits
	FFS 

	Number of control OFDM symbols
	Same as the number of symbols of RMSI CORESET Note 2
	Same as the number of symbols of RMSI CORESETNote 2

	Starting OFDM symbol
	Symbol #0
	Symbol #0

	Aggregation level (CCE)
	In-sync: 4 and 8

Out-of-sync: 8
	FFS

	REG bundle size
	6
	FFS

	Frequency domain resources
	FFS (e.g., contiguous or non-contiguous)
	FFS

	Transmission type
	FFS (e.g., interleaved or non-interleaved)
	FFS

	Ratio of PDCCH RE energy to average SSS RE energy
	0 dB
	FFS

	Ratio of DMRS energy to average SSS RE energy
	0 dB
	FFS

	DMRS density
	FFS, determined based on the CORESET
	FFS, determined based on the CORESET

	CP length
	Same as the CP length of RMSI CORESET
	Same as the CP length of RMSI CORESET

	PDCCH monitoring window
	FFS
	FFS

	NOTE 1: 15 kHz, 30 kHz, or 60 kHz for frequency range FR1; 60 kHz and 120 kHz for frequency range FR2.

NOTE 2: Can be 1, 2, or 3 OFDM symbols.


· IS/OOS BLER values:
· LGE:
· Consider single pair of IS/OOS BLER value (2%, 10%) for Qin and Qout for NSA specification, and two pair of IS/OOS BLER values could be considered in SA or further release.

· Nokia:
· Leave the second pair of BLER thresholds for VoIP service as TBD for Dec version.
· Huawei:
· For deriving the threshold Qout/Qin, it is suggested to define a pair of BLER values smaller than [10%, 2%] for those services which require a higher reliability transmissions, such as VoIP.
· Other topics:
· NTT DOCOMO
· For SSB based RLM, following alternatives should be considered.

· Alt.1: SSB for PCell/PSCell should be within UE active CBW. In this case, RAN4 needs to send LS to RAN1.

· Alt.2: UE are not expected to transmit any data during transmission of SSB for RLM, and UE does not support measurement gap for RLM.

· Minimum UE capability on the number of RLM-RS resources UE shall be able to monitor need to be discussed in RAN4 depend on the maximum number of configured RLM-RS resources for a UE.
· Nokia
· Proposal 2: For gap based RLM RAN4 only defines requirement for the case where SSB for RLM and intra-frequency measurement are on the same carrier frequency and can be covered with the single gap pattern.

· Proposal 3: For gap based RLM all gaps should be used for RLM when OOS starts.

· Ericsson
· DRX-related transition requirements need to be specified also for NR

· Specify/clarify requirements applicable when the set of RLM-RS resources or some parameters for an already configured RLM-RS resource change, e.g.:

· During the transition period, the UE has to meet the most relaxed requirements between those associated with the old configuration of RLM-RS resources and the new configuration of RLM-RS resources. The transition period start from the time when the change is applied or the new configuration is received and last for one most relaxed evaluation period or the longest RLM-RS periodicity among the configured old and new RLM-RS resources.
R4-1712362
On OOS and IS indication interval for NR RLM
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Source: Intel Corporation

Abstract: 
The indication interval is still open for NR RLM and in this contribution we discuss the possible intervals for both DRX and non-DRX cases.

Proposal 1: For SSB based RLM without gap and DRX, the two successive indications from Layer 1 shall be separated by at least one SSB periodicity.

Proposal 2: For SSB based RLM without gap but with DRX, the two successive indications from Layer 1 shall be separated by at least LCM(SSB periodicity, SCG_DRX_cycle_length). (LCM is lowest common multiple)
Proposal 3: For SSB based RLM with gap but without DRX, the two successive indications from Layer 1 shall be separated by at least max(SSB periodicity, MGRP). 

Proposal 4: For SSB based RLM with gap but without DRX, the two successive indications from Layer 1 shall be separated by at least LCM(SS periodicity, DRX_cycle_length, MGRP). 

Proposal 5: For CSI-RS based RLM without gap and DRX, the two successive indications from Layer 1 shall be separated by at least one CSI-RS periodicity.

Proposal 6: For CSI-RS based RLM without gap but with DRX, the two successive indications from Layer 1 shall be separated by at least LCM(CSI-RS periodicity, SCG_DRX_cycle_length). 

Proposal 7: For CSI-RS based RLM without gap but with DRX, the two successive indications from Layer 1 shall be separated by at least max(CSI-RS periodicity, MGRP).
Proposal 8: For CSI-RS based RLM without gap but with DRX, the two successive indications from Layer 1 shall be separated by at least LCM(CSI-RS periodicity, DRX_cycle_length, MGRP).

Summary table is as below,

Table 1. Summary of layer 1 indication interval

	SSB or CSI-RS based RLM
	Using gap or not
	Using DRX or not
	Layer 1 indication interval

	SSB
	No
	No
	SSB periodicity

	SSB
	No
	Yes
	LCM(SSB periodicity, SCG_DRX_cycle_length).

	SSB
	Yes
	No
	max(SSB periodicity, MGRP).

	SSB
	Yes
	Yes
	LCM(SS periodicity, DRX_cycle_length, MGRP).

	CSI-RS
	No
	No
	CSI-RS periodicity

	CSI-RS
	No
	Yes
	LCM(CSI-RS periodicity, SCG_DRX_cycle_length).

	CSI-RS
	Yes
	No
	max(CSI-RS periodicity, MGRP).

	CSI-RS
	Yes
	Yes
	LCM(CSI-RS periodicity, DRX_cycle_length, MGRP).


Note: LCM is lowest common multiple

Discussion: 

Decision:

Noted


R4-1712399
Discussion on RLM requirements
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Source: MediaTek inc.

Abstract: 
In this contribution, 4 aspects on RLM, including hypothetical PDCCH parameters, INS/OOS evaluation period, minimum timing separation between 2 successive indications from Layer1, and relation between SSB timing and DRX Active Time are discussed. Based on the discussion, we following observations and proposal are given for consideration.

Proposal 1: To minimize testing complexity, the number hypothetical PDCCH parameter combination need to be reduced. We prefer single combination for INS and single combination for OOS.
Observation 1: All parameters that have impact to the required SNRs for INS and OOS shall be considered jointly. 

Proposal 2: To have sufficient SNR separation between INS and OOS required SNR, the ratios of PDCCH data/DMRS RE EPRE to average RLM RS EPRE in Table 1 is desired.
	Attribute
	Value for OOS
	Value for INS

	DCI format
	TBD
	TBD

	Number of control OFDM symbols
	TBD
	TBD

	PDCCH PRB allocation 
	TBD PRBs
	TBD PRBs

	Aggregation level (CCE)
	8
	4

	ratio of PDCCH data EPRE to RLM-RS EPRE
	[4] dB
	[-2] dB

	ratio of PDCCH DMRS EPRE to RLM -RS EPRE
	[4] dB
	[-2] dB


Table 1: PDCCH transmission parameters for OOS and INS

Proposal 3: Qout and Qin evaluation period for DRX and non-DRX mode are proposed in Table 2.

	TBasic_SSB = max {SSB periodicity, DRX cycle lengthNote 2} (s)
	TEvaluate_out_SSB and TEvaluate_in_SSB

	TBasic_SSB ≤ 0.01
	Note 1 (40)

	0.01 < TBasic_SSB ≤ 0.04
	Note 1 (20)

	0.04 < TBasic_SSB ≤ 0.64
	Note 1 (10)

	….
	…

	Note 1:  Evaluation period length in time depends on the length of TBasic_SSB which is max {SSB periodicity, DRX cycle length}

Note 2: DRX cycle length=0, if DRX is not configured


Table 2: Qout and Qin Evaluation Period

Proposal 4: Minimum value of time separation for two successive indications from Layer1 is, TL1_ SSB, proposed in Table 3 for DRX and non-DRX mode

	TBasic_SSB = max {SSB periodicity, DRX cycle lengthNote 2} (s)
	TL1_SSB

	TBasic_SSB ≤ 0.01
	10ms

	0.01 < TBasic_SSB
	Note 1 (1)

	Note 1:  TL1_SSB period length in time depends on the length of SSB periodicity

Note 2: DRX cycle length=0, if DRX is not configured


Table 3: Minimum value of time separation for two successive indications from Layer1

Proposal 5: Network is capable of optimizing UE power consumption and PDCCH/PDSCH decoding performance by configuring SSB timing and DRX Active Time. The timing relationship of SSB and DRX Active Time is critical for UE power consumption and PDCCH/PDSCH decoding performance.
Discussion: 

Decision:

Noted


R4-1712810
Discussion on requirements of RLM
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Source: LG Electronics Inc.

Abstract: 

This contribution is for RLM requirements in NR.
In this contribution, we provide our views on RLM related requirements such as IS/OOS BLER value and RLM with/without gap. 
For IS/OOS BLER values,
· Observation 1: RAN4 can only guess IS/OOS BLER value for another service type since there is no exact physical design and criterion for a service type.
· Observation 2: It might introduce ambiguous operation network and UE using two pairs of BLER values for RLM.
· Observation 3: In some case, single pair of IS/OOS BLER value is applied regardless of service types.
· Proposal 1: Consider single pair of IS/OOS BLER value (2%, 10%) for Qin and Qout for NSA specification, and two pair of IS/OOS BLER values could be considered in SA or further release. 
For RLM with/without gap,
· Proposal 2: Minimum requirements for RLM using gap should be captured.

· Proposal 3: RAN4 needs to consider limited configuration for SSB period, SMTC period, and MGRP to avoid too longer evaluation time for IS/OOS.
· Proposal 4: It should be consider that UE can assume that SSB period for serving cell is much smaller than MGRP/SMTC period when using gap without RF retuning.
Under assumption of proposals, the evaluation period for RLM can be defined as follow for non-DRX, and for DRX, the evaluation period will depend on DRX cycle.
RLM not using gaps and using gap without RF retuning
· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * ssb-periodicityServginCell]}msec
· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * ssb-periodicityServginCell]}msec
· Two successive indication from Layer 1 could be max{10, ssb-periodicityServginCell}msec
RLM using gaps,
· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * max{ssb-periodicityServginCell, MGRP}]}msec
· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * max{ssb-periodicityServginCell, MGRP}]}msec
· Two successive indication from Layer 1 could be max{10, max{ssb-periodicityServginCell, MGRP}}msec
Discussion: 

Decision:

Noted


R4-1713013
Discussion on requirements of Radio link monitoring
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Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we provide our view on RLM requirements based on previous our evaluation results, and make following proposals.
Proposal 1: Different requirements on evaluation periods for IS and OOS in NR RLM shoud be defined as same as LTE RLM case.
Proposal 2: Evaluation periods for IS TIS and OOS TOOS in NR RLM could be defined as shown in Table 1.
Table 1: Evaluation period for RLM
	SS burst set periodicity
	TIS (Number of samples)
	TOOS (Number of samples)

	 TSS_burst_set_periodicity ≤ 20 ms
	100 ms (5 samples or more)
	200 ms (10 samples or more)

	TSS_burst_set_periodicity = 40 ms
	200 ms (5 samples)
	400 ms (10 samples)

	TSS_burst_set_periodicity = 80 ms
	320 ms (4 samples)
	640 ms (8 samples)

	TSS_burst_set_periodicity = 160 ms
	480 ms (3 samples)
	960 ms (6 samples)


Proposal 3: For SSB based RLM, following alternatives should be considered.
Alt.1: SSB for PCell/PSCell should be within UE active CBW. In this case, RAN4 needs to send LS to RAN1.
Alt.2: UE are not expected to transmit any data during transmission of SSB for RLM, and UE does not support measurement gap for RLM.
Proposal 4: Minimum UE capability on the number of RLM-RS resources UE shall be able to monitor need to be discussed in RAN4 depend on the maximum number of configured RLM-RS resources for a UE.
Discussion: 

Decision:

Noted


R4-1713105
Discussion on RLM evaluation period
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on RLM evaluation period and related requirements.

Proposal 1: The L1 indication interval Tinterval in NR RLM is defined as 

· non-DRX, gapless: max(10ms, RLM SSB periodicity)

· DRX, gapless: max(10ms, RLM SSB periodicity, DRX cycle)

· Non-DRX, gap based: max(MGRP, RLM SSB periodicity)

· DRX, gap based: max(MGRP, RLM SSB periodicity, DRX cycle)

In case of gap based RLM, the Tinterval is further scaled with gap sharing factor.

Proposal 2: For gap based RLM RAN4 only defines requirement for the case where SSB for RLM and intra-frequency measurement are on the same carrier frequency and can be covered with the single gap pattern.

Proposal 3: For gap based RLM all gaps should be used for RLM when OOS starts.

Proposal 4: The RLM evaluation period is defined as max(X, N*Tinterval), where 

· X is the minimum evaluation period defined separately for OOS and IS evaluation, 

· N is the number of samples defined separately for OOS and IS evaluation and depending on Tinterval. 

In case of gap based RLM, the Tinterval is further scaled with gap sharing factor.
Discussion: 

Decision:

Noted


R4-1713106
Discussion on PDCCH parameters for NR RLM
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on PDCCH parameters for NR RLM.
In this paper, we provided our views on PDCCH parameters for NR RLM.

Proposal 1: All PDCCH parameters are defined in bracket and to be verified in performance part.

Proposal 2: PDCCH parameters for RLM are defined as in Table 1 for OOS and Table 2 for IS.

Table 1: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size 
	66
	Same as for pair#0

	Number of control OFDM symbols
	2, if PDCCH BW is within [24,48] PRBs

1, if PDCCH BW is largere than 48 PRBs
	

	Aggregation level (CCE)
	8
	

	Ratio of PDCCH RE energy to average RS RE energy
	0dB
	

	Bandwidth (MHz)
	Same as BW of the CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of the CORESET in UE active BWP
	

	DMRS
	Narrow band 
	

	REG bundle size
	6
	

	Mapping from REG to CCE
	Distributed
	

	Note 1:


Table 2: PDCCH transmission parameters for in-sync

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size 
	88
	66

	Number of control OFDM symbols
	2, if PDCCH BW is within [24,48] PRBs

1, if PDCCH BW is largere than 48 PRBs
	Same as for pair#0

	Aggregation level (CCE)
	4
	

	Ratio of PDCCH RE energy to average RS RE energy
	0dB
	

	Bandwidth (MHz)
	Same as BW of the CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of the CORESET in UE active BWP
	

	DMRS
	Narrow band 
	

	REG bundle size
	6
	

	Mapping from REG to CCE
	Distributed
	

	Note 1:


Proposal 3: Leave the second pair of BLER thresholds for VoIP service as TBD for Dec version.
Discussion: 

Decision:

Noted


R4-1713402
Discussion on RLM requirement for NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the analysis on RLM requirements in NR. The following proposals are provided:
Proposal 1: For hypothetical PDCCH transmission parameters, the PDCCH aggregation levels in NR are suggested to be the same values as defined in LTE.
Proposal 2: For hypothetical PDCCH transmission parameters, the number of control symbol in NR is suggested to be bandwidth-specific and could be defined as follows:
· 1 symbol, for bandwidth ≥ 48RBs

· 2 symbol, for 24RBs ≤ bandwidth < 48RBs

· 3 symbol, for bandwidth < 24RBs

Proposal 3: For deriving the threshold Qout/Qin, it is suggested to define a pair of BLER values smaller than [10%, 2%] for those services which require a higher reliability transmissions, such as VoIP.
Proposal 4: For SS block based RLM in NR, the RLM evaluation period is suggested be defined as:

· max[200ms, 10*SMTC periodicity] for out-of-sync indication

· max[100ms, 5* SMTC periodicity] for in-sync indication

Proposal 5: For SS block based RLM, the periodicity of IS/OOS indication can be defined as one SMTC periodicity.
Discussion: 

Decision:

Noted


R4-1713768
On remaining issues for NR RLM
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Source: Ericsson

Abstract: 

On remaining issues for NR RLM.
The following has been observed and proposed in the current contribution:

· Observation 1: In LTE, even though multiple values exist for some of the hypothetical control channel transmission parameters (e.g., number of symbols and bandwidth), the relevant setting can be determined by the UE based on the corresponding actual configuration (e.g., the PDCCH bandwidth is always full system bandwidth known to the UE and the number of control symbols is also known to the UE).

· Observation 2: It is impossible to define RLM requirement for all control channel and CORESETs configuration options in NR.

· Observation 3: If multiple values are allowed for some parameters (e.g., number of symbols, bandwidth, numerology, etc.) of the hypothetical PDCCH, it’s not clear how the UE will choose the ones for mapping between the SINR and BLER. On the other hand, defining the same parameter setting for all NR deployments and all UE capabilities will limit RLM functionality even compared to LTE.

· Proposal 1: Unless the UE is explicitly signaled which parameter setting to select (for the hypothetical control channel parameters with multiple options), the UE selects the relevant setting in a pre-defined way, e.g., at least for SSB-based RLM:

· A specific type of the CORESET (e.g., one of the RMSI CORESETs) is assumed when defining hypothetical control channel transmission parameters, Note that RAN1 will define a small number of CORESETs for RMSI. For RLM, RAN4 can choose one of them.

· The number of symbols of the hypothetical control channel is the same as for this CORESET,

· The bandwidth of the hypothetical control channel is the same as this CORESET bandwidth,

· The numerology of the hypothetical control channel is the same as this CORESET numerology,

· The hypothetical control channel is assumed to be monitored within a periodic RMSI PDCCH monitoring window (parameters are FFS in RAN1) associated with the SS/PBCH block.

· Proposal 2: As a baseline, the rules for selecting the relevant non-ambiguous hypothetical setting with CSI-RS can be the same as described above for SS/PBCH block based RLM.

· Proposal 3: Hypothetical DMRS transmit power (e.g., boosting or no boosting) is to be specified.

· Proposal 4: Hypothetical DMRS density is to be specified, based on the CORESET.

· Proposal 5: Specify one common evaluation period for all configured RLM-RS resources.

· Proposal 6: The common evaluation period can be based on the longest periodicity of RLM-RSs in the configured RLM-RS resources.

· Proposal 7: The common evaluation period further depends on the measurement gap pattern when it is configured.

· Proposal 8:

· The IS/OOS indications to higher layers (at least when no gaps are configured) has the same period as the configured RLM-RS with the shortest period,
· The physical layer assesses the link quality for each configured RLM-RS based on all RLM-RS signal instances received during its latest evaluation period.
· Proposal 9: DRX-related transition requirements need to be specified also for NR

· Proposal 10: Specify/clarify requirements applicable when the set of RLM-RS resources or some parameters for an already configured RLM-RS resource change, e.g.:

· During the transition period, the UE has to meet the most relaxed requirements between those associated with the old configuration of RLM-RS resources and the new configuration of RLM-RS resources. The transition period start from the time when the change is applied or the new configuration is received and last for one most relaxed evaluation period or the longest RLM-RS periodicity among the configured old and new RLM-RS resources.

· Proposal 11: Specify hypothetical control channel and DMRS parameters as in Table 1.

Discussion: 

Decision:

Noted


TS38.133 TP: RLM
R4-1712848
TP for TS 38.133 on RLM for NR
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Source: LG Electronics Inc.

Abstract: 

This contribution is TP for TS38.133. This contribution is a text proposal for TS 38.133 v0.3.0 on RLM for NR.
On 8.1 Radio Link Monitoring
Discussion: 

Decision:

Noted


R4-1713681
TP on RLM requirements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

TP on RLM requirements after meeting
Discussion: 

Decision: 

The document was Withdrawn.



R4-1713107
TP on RLM






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on RLM requirements. 
On 8.1.1 and 8.1.2.
Discussion: 

Decision:

Revised to R4-1714243 (from R4-1713107) 


R4-1714243
TP on RLM
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on RLM requirements. 
On 8.1.1 and 8.1.2.
Discussion: 

Ericsson: comments are not captured.
Decision:

Revised to R4-1714488 (from R4-1714243) 


R4-1714488
TP on RLM
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution is a text proposal for TS 38.133 v0.3.0 on RLM requirements. 
On 8.1.1 and 8.1.2.
Discussion: 

Ericsson: comments are not captured.
Decision:

Endorsed


R4-1713403
TP on TS38.133 for RLM requirements
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Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TS 38.133 v0.3.0 on NR radio link monitoring requirements.

On 8.1.1 and 8.1.2.
Discussion: 

Decision:

Noted


Way forward
R4-1713769
WF on RLM
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Source: Ericsson

Abstract: 

WF on RLM

Discussion: 

Decision:

Noted


9.7.8
Interruption and related requirements (38.133/36.133) [NR_newRAT]

Interruption requirements
R4-1713415
Further discussion on interruption in NSA operation
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Source: Huawei,HiSilicon

Abstract: 
In RAN4 NR#3 meeting R4-1709901 was agreed. This paper provides further discussion on interruption in NSA operation.
This contribution provides discussions on the interruption caused by NSA operation

Proposal1: The interruption caused by LTE PCell to NR PSCell at transitions between active and non-active during DRX should be 1ms plus 1 NR slot

Proposal2: The interruption caused by NR PSCell to LTE SCell at transitions between active and non-active during DRX should be 1ms plus 1 subframe misalign 

Proposal3: Reuse LTE ACK/NACK loss requirement

Proposal4: If the NR PSCell is not in the same band as any of the LTE SCells being added or released, the interruption would be 1ms plus 1 NR slot caused by misalignment of slot boundary. 

Proposal5: If the NR PSCell is in the same band as any of the LTE SCells being added or released, the interruption would be 5ms which counting possible LTE MBSFN subframes unavailable for analogue gain searching.

Proposal6: NR RF addition/release time is also 1ms/5ms for intra band and inter band respectively. Thus the victim LTE interruption can be reused (2ms or 5ms).

Proposal7: If the NR PSCell is not in the same band as any of the LTE SCells being added or released, the interruption would be 1ms plus 1 NR slot caused by misalignment of slot boundary. 

Proposal8: If the NR PSCell is in the same band as any of the LTE SCells being added or released,the interruption would be 5ms.
Discussion: 

Ericsson: For #1, it is necessary. The impact will be much less than 1 ms. For #2, the misalignment may be one slot. For #3, similar to ours. For #4 and #5, we do not think it proper to reuse the LTE requirement. For #6, we have synchronization and 1ms interruption for sync case. For #7 and #8, seems 
Nokia: Do not use 1 ms as default interruption time. We need the actual time that comes from turning on the second RF, which is not 1ms and maybe 200us.
Qualcomm: Agree with Huawei on activation. More time is needed.
Intel: For #3, we wonder whether LTE requirements can be reused. When we have other SCS, we should have further study.

Huawei: in this meeting, we need to find actual time: turn-on/off, activation/deactivation time. For intra and inter, the time for turn on/off are different. We wonder if RAN1 has clear defition about sync. We should wait for RAN1 clear definition.

Intel: interruption length is not detectable.

Ericsson: for Huawei comment on sync, RAN4 decide what is the definition of sync or async boundary. We should do it again.
Decision:

Noted


R4-1712489
Discussion on interruptions for EN-DC
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Source: Ericsson

Abstract: 

Discussion on remaining issues for 38.133 interruption requirements.
Proposal 1: Interruption to PCell or MCG SCells should be captured in 36.133 and interruptions to PSCell or SCG SCells should be captured in 38.133

Proposal 2: Interruptions framework needs to cover intraband dual connectivity between LTE in addition to interband dual connectivity

Proposal 3: Separate requirements are specified for synchronous and asynchronous DC

Proposal 4: Interruption is given by

Nslot,interrupted=roundup(Ti/Ts) for synchronous scenarios, or

Nslot,interrupted=roundup(Ti/Ts)+1 for asynchronous interruption scenarios

roundup(.) corresponds to rounding up to the next larger integer. For LTE without short TTI 

Proposal 5: Interruption requirements for intraband DC(NR as victim) are

	Data SCS (kHz)
	Interruption (sync)(slots)
	Interruption (async)(slots)

	15
	1
	2

	30
	1
	2

	60
	2
	3

	120
	4
	5


Proposal 6: Interruptions for interband LTE +NR DC (NR as victim) are 

1 slot (synchronous operation) and 

2 slots (asynchronous operation)

Proposal 7: Interruptions for intraband and interband LTE +NR DC (LTE as victim) are

1 subframe (synchronous operation) and

2 subframes (asynchronous operation)
Discussion: 

Huawei: generally the methodology is similar to Huawei. But the number is too short. For intra-band, a large number is needed.
Intel: for #5 and #6, if the intra-band DC uses the single RF, can we reuse the LTE requirements. For #6, for FR2 case, can we consider independent retuning time as baseline?

Ericsson: for intra-band DC with single RF, we talking about 15KHz and 30KHz, we do not have very short slot in the NR side. It is not proper to directly reuse 5ms.
Qualcomm: There would be not different between inter and intra. During activation, you turn on one RF chain. Even using two RF chains, still 1ms is needed due to RF implementation.
Decision:

Noted


R4-1712759
Discussion on total interruption time by measurement gap for EN DC
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Source: LG Electronics Mobile Research

Abstract: 

It discusses the total interruption time on SCG during measurement gap in EN-DC.
In this paper, we analysed the total interruption time on SCG during MGL for Rel-15 EN DC based on the agreed WFs[1, 2] and specification. Based on the analysis, we proposed as follows.
Proposal 1: The requirement of total interruption time on SCG during MGL should be specified in TS38.133 for Rel-15 EN-DC.
Proposal 2: For proposal1, Table2.4 is proposed. 
Based on the proposals, we provide one TP[4] to specific the requirement of total interruption time on SCG during MGL for Rel-15 EN-DC.
Discussion: 

Decision:

Noted


R4-1713775
Interruptions in NSA operation
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Source: QUALCOMM CDMA Technologies

Abstract: 
In this contribution, we propose interruptions of 5ms when RF (re)configuration needs to happen and 1 ms when RF activation/deactivation needs to happen. These interruptions can be taken on all active cells of both NR and LTE.

Discussion: 

Decision:

Noted


TS38.133 TP: Interruption
R4-1713416
TP on TS38.133 on interruption in NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on interruption on NSA operation.
On 8.2.1.
Discussion: 

Decision:

Revised to R4-1714244 (from R4-1713416) 


R4-1714244
TP on TS38.133 on interruption in NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on interruption on NSA operation.
On 8.2.1.
Discussion: 

Decision:

Revised to R4-1714489 (from R4-1714244) 


R4-1714489
TP on TS38.133 on interruption in NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on interruption on NSA operation.
On 8.2.1.
Discussion: 

Decision:

Noted


R4-1714507
TP on TS38.133 on interruption in NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on interruption on NSA operation.
On 8.2.1.
Discussion: 

Decision:

Withdrawn


R4-1712490
TP to TS38.133: Interruption in NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

TP for 38.133 to introduce interruption requirements for NSA EN-DC.
On 8.2.1
Discussion: 

Decision:

Noted


R4-1712594
TP to TS38.133:Interruption with E-UTRAN – NR Dual Connectivity





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 
This contribution provides a text proposal to specify interruption requirements with E-UTRA – NR Dual Connectivity in TS36.133 for TS 38.133 version 0.3.0[1].
On 8.2.1.
Discussion: 

Decision:

Noted


R4-1713726
TP to TS 38.133 on Interruptions to NR cells in EN-DC






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Structure of interruption requirements for 38.133, including interruptions where the victim cell is NR PSCell or NR Scell. 
A text proposal to introduce the structure of interruption requirements where the victim cell is NR PSCell or NR SCell to TS 38.133.

Brackets are added around requirements with NR SCells, as it is not yet clear whether NR SCells will be part of Rel-15. Asynchronous/synchronous requirements are left as FFS in this draft, as no numbers are proposed.

On 8.2.1.
Discussion: 

Decision:

Noted


R4-1712760
TP for TS 38.133 on total interruption time on SCG during MGL for Rel-15 EN-DC





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: LG Electronics Mobile Research

Abstract: 

This contribution is a text proposal on the requirement of total interruption time on SCG during MGL for EN DC capable UE.
On 9.1.
Discussion: 

This TP will be merged into TP for gap.
Decision:

Noted


TS36.133 CR: Interrruption
R4-1713417
CR on TS36.133 on interruption in NSA operation





36.133
  CR-5464  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform NR PSCell addtion and release. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform NSA operation. 
Introduce interruption due to NSA operation.
On 7.31.
Discussion: 

Decision:

Noted


R4-1712488
CR on TS36.133 on interruptions for NSA LTE NR EN-DC





36.133
  CR-5339  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR for 36.133 to introduce interruption requirements for NSA EN-DC.
Interuption requirements for cells where LTE is the victim for NSA dual connectivity are specified. Interuptions for cells where NR is the victim will be specified in 38.133.
On 7.31.
Discussion: 

Decision:

Revised to R4-1714245 (from R4-1712488) 


R4-1714245
CR on TS36.133 on interruptions for NSA LTE NR EN-DC





36.133
  CR-5339  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR for 36.133 to introduce interruption requirements for NSA EN-DC.
Interuption requirements for cells where LTE is the victim for NSA dual connectivity are specified. Interuptions for cells where NR is the victim will be specified in 38.133.
On 7.31.
Discussion: 

Decision:

Revised to R4-1714395 (from R4-1714245) 


R4-1714395
CR on TS36.133 on interruptions for NSA LTE NR EN-DC





36.133
  CR-5339  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR for 36.133 to introduce interruption requirements for NSA EN-DC.
Interuption requirements for cells where LTE is the victim for NSA dual connectivity are specified. Interuptions for cells where NR is the victim will be specified in 38.133.
On 7.31.
Discussion: 

Decision:

Agreed


R4-1712593
CR on TS36.133:Interruption with E-UTRAN – NR Dual Connectivity





36.133
  CR-5349  rev  Cat: B (Rel-15) v15.0.0





Source: CATT

Abstract: 
Introduce the requirement of interruption with E-UTRA-NR dual connectivity in TS36.133.
On 7.31.
Discussion: 

Decision:

Noted


R4-1713727
CR to 36.133 on Interruptions to LTE cells in EN-DC





36.133
  CR-5481  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Structure of interruption requirements for 36.133, including interruptions where the victim cell is LTE Pcell or LTE Scell.
Structure for interruption requirements where the victim cell is LTE PCell or LTE SCell are added for EN-DC. Interruptions to NR cells should be covered in 38.133.

Brackets are added around requirements including NR SCells, as it is not yet clear whether NR SCells will be included in Rel-15.

Asynchronous/synchronous requirements are left as FFS in this draft, as no numbers are proposed.

On 7.X.1
Discussion: 

Decision:

Noted


Network-indicated measurements on deactivated NR SCells
R4-1713723
Network-indicated measurements on deactivated NR Scells






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution, we have proposed a solution where network indicates the UE which SSBs on deactivated SCells the UE shall use for measurements. Within the discussion we have made the following observations and proposals:

Observation 1: Without any further definitions, SSB-based measurements in NR cause UE autonomous interruptions in similar manner as measurements in LTE.

Observation 2: As NR is a new wireless system, there is an opportunity to avoid UE autonomous interruptions during measurements on deactivated NR SCells, and this option should be studied further.

Proposal 1: A method where network indicates to the UE which SMTC on a given deactivated SCell the UE shall use for SSB-based measurements is to be considered for NR SCells.

Observation 3: By instructing the UE when to measure a given SCell and on which SMTC, the time domain uncertainty will disappear as the network always knows when the UE is measuring, and when it is not able to receive or transmit because of that.

Proposal 2: The SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Observation 4: The proposed solution would require changes to at least TS 38.133 and TS 38.331.

Proposal 3: Introduce the network-indicated measurement solution proposed in this contribution to 38.133.

Proposal 4: LS is sent to inform RAN2 (and RAN1) about the new solution.
Discussion: 

Decision:

Noted


TP
R4-1713724
TP to TS 38.133 on Network-indicated measurements on deactivated Scells






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to capture proposal about network-indicated measurements on deactivated NR Scells.
A text proposal to introduce network-indicated measurement instance pattern for NR SCells in TS 38.133. The proposal is based on the discussion in [1].
New 9.X.
Discussion: 

Qualcomm: Do you think that UE is never allowed to do automonous measurement? Or part of measurement will be scheduled by network and some measurement is based on autmonous measurement.
Ericsson: It should be relation to deactive cycle. We should capture that. It is also related to RAN2. Although we agree that it is enssential, can we come back in the next meeting?

Nokia: there is no big impact on the draft here. It is better to send LS to RAN2.
Huawei: we can focus on PSCell in this meeting. Measurement on de-activated Scell will cause the power consumption issues.

Nokia: we want to make the measurement sync-ed. Then there will be less interruption caused
Decision:

Noted


LS
R4-1713725
LS to RAN2 on Network-indicated measurements on deactivated NR Scells






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft LS to inform RAN2 about new method, network-indicated measurements on deactivated NR Scells. To be sent in case RAN4 agrees to introduce the solution.
RAN4 has discussed measurements on deactivated NR SCells related to the NR work item. Based on the discussion, RAN4 has come into a conclusion that to avoid UE autonomous interruptions due to measurements on deactivated NR SCells, the solution as described in the following would be beneficial.

A UE which causes interruptions due to measurements on deactivated NR SCells shall indicate this to the network. When the UE is configured with an NR SCell, network indicates to the UE on which SMTC to perform measurements on that SCell, when deactivated. When the SCell is deactivated, the UE shall perform measurements on the SMTC indicated by the network. The UE shall not measure the deactivated SCell on other SMTCs than indicated by the network, and therefore is not allowed to cause unknown interruptions. The UE will be allowed interruptions of time duration X to tune on its RF before the SMTC indicated for measurement and time duration Y to tune off its RF after the SMTC indicated for measurement. RAN4 is still discussing the values for X and Y.

Discussion: 

Decision:

Noted


9.7.9
PSCell addition/release/change and SCell (de)activation (38.133/36.133) [NR_newRAT]

NR PSCell addition and release
R4-1713418
Further discussion on PSCell addition and release requirement






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides discussions on the PSCell addition and release requirement

Propsoal1: if the PSCell is known, 6*SMTC period is needed for activation time. If the PSCell is not kown, 7*SMTC period is needed for activation time provided the NR PSCell can be successfully detected on the first attempt.

Propsoal2: SFN acquisition time is 2*SMTC period

Propsoal3: PRACH occasion uncertainty time is PRACH occasion configuration in TS38.331

Propsoal4: Reuse LTE 5 second requirement for PSCell known condition.

Proposal5: PSCell activation could be interrupted by a PCell PRACH preamble transmission.
Discussion: 

Nokia: about #1, for the PSCell activation time, it will be derived from NR SCell activation delay. We need more time to check. For #2, we propose 1*SMTC period. For #4, we agree.

Huawei: This number is related to simulation results from companies. The uncertainty like AGC retuning needs be considered. I wonder whether companies are fine with the equations.
Qualcomm: for #2, it can be done with 1*SMTC. For #4, for FR1, we can reuse but not sure for FR2.
Intel: for #1, if we want to use the same methodology as LTE. We propose to add 2 more SMTC. For #2, from our simulation, SFN acquisition time is about 4 SMTC period. Even we are OK with 1 SMTC but we should consider the uncertainty. We may need 2 SMTC to cover one SS block.

Qualcomm: how can we miss the SS block?

Intel: the starting point would be half of SS block. We need one more SMTC to cover the SSB.
Mediatek: Agree with Intel. 1 SMTC is not enough. 
Decision:

Noted


R4-1713730
Further discussion on NR PSCell addition and release delay






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Further discussion about issues left FFS to the CR on PSCell addition and release delay.
In this paper, we provided our views on the values of PCell PRACH delay uncertainty and SFN acquisition time for PSCell addition delay for E-UTRA – NR dual connectivity. Rest of the parameters can be left FFS before agreements are available from other working groups.

Proposal 1: PCell PRACH delay uncertainty is up to 20 ms if RACH occasions overlap.
Proposal 2: SFN acquisition time can be defined as 1 SMTC periodicity.
Discussion: 

Decision:

Noted


R4-1713420
Further discussion on NR SCell activation and deactivation requirement






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides discussions on the NR SCell activation and deactivation requirement

Propsoal1: Considering Rx beamforming, in the worst case only 1 SSB per SSB window may be observed, thus the time for activation would be:

	SCell
	Activation Time

	Known
	FR1: 6 * SMTC period

FR2: 8*SMTC period

	Unknown cell provided that SCell can be successfully detected on the first attempt
	FR1:7 * SMTC period

FR2:9*SMTC period


Proposal2: The CSI reporting is refer to TS36.331

Proposal3: The HARQ time is refer to DCI in TS38.321

Proposal4: The NR SCell deactivation time only consist of HARQ feedback time.
Discussion: 

Nokia: We should have shorter activation time for NR.

Huawei: Companeis should be aligned with how many SSB is needed, fine time tracking and coarse time tracking.
Intel: Similar as previous one. 2 more STMC periods are needed.
Meidatek: Rx beamforming is missing here.
Samung: Section 2, the first equation should include HARQ time, and it is for activation. MAC CE decoding time is needed. 

Huawei: HARQ time may include MAC CE time.

Samsung: to active the SCell, the network will first send the MAC CE and UE need MAC CE decoding time. Both HARQ time and MAC CE decoding time should be included.

Huawei: when HARQ ACK is fed back, it means decoding MAC CE is complete. RAN1 has already define it.

Qualcomm: HARQ ACK is sent before MAC CE decoded. We should include MAC CE time in addition to HARQ time.
Decision:

Noted


R4-1713844
SCell activation timeline in NR 






  CR-  rev  Cat:  () v





Source: QUALCOMM CDMA Technologies

Abstract: 
In this paper, we propose a faster timeline for Scell activation for NR. The NR activation timeline is show in Figure 2. Besides shortening the times, one key difference from LTE is that the NR timeline would depend on when the SSB is transmitted after MAC-CE command for activation.

Discussion: 

Decision:

Noted


TS38.133 TP: NR PSCell addition and release
R4-1713421
TP on TS38.133 for NR SCell activation and deactivation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on NR SCell activation and deactivation delay.
New section X
Discussion: 

Decision:

Revised to R4-1714396 (from R4-1713421) 


R4-1714396
TP on TS38.133 for NR SCell activation and deactivation





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on NR SCell activation and deactivation delay.
New section X
Discussion: 

Decision:

Endorsed


R4-1713422
TP on TS38.133 Measurement on deactivated Scell





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on measurement on deactivated SCell.
On 9.x Measurements of a secondary component carrier

Discussion: 

Decision:

Noted


R4-1714397
TP on TS38.133 Measurement on deactivated Scell





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on measurement on deactivated SCell.
On 9.x Measurements of a secondary component carrier

Discussion: 

Decision:

Withdrawn


TS36.133 CR: NR PSCell addition and release
R4-1713419
CR on TS36.133 for NR PSCell Addition and Release Delay





36.133
  CR-5465  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
This CR replaces the TBD values of the agreed CR R4-1711885.
Discussion: 

Decision:

Noted


R4-1713731
Endorsed CR on NR PSCell Addition and Release Delay with modifications





36.133
  CR-5483  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to include further changes and corrections to NR PSCell addition and release delay requirements.
Brackets are removed around PCell PRACH delay uncertainty and the FFS point related to this is removed. SFN acquisition time when SFN is not known is proposed to be 1 SMTC period. Proposed changes to the endorsed CR are highlighted.

On 7.X.
Discussion: 

Ericsson: we should look at PBCH decoding results at -3dB to derive the value.

Qualcomm: motivation to change -6 to -3dB.

Ericsson: I do not think there is condition defined for PSCell. For unknown cell, we assume -3dB. I am just talking about this special case. 

Nokia: need more discussion on change to -3dB.
Mediatek: in LTE it looks at 17dB for LTE for test case. We do not know why we use -3dB.

Ericsson: that is value for test case. We are talking about the core requirement. -6dB serving cell does not make sense.
Intel: even for this case, we reuse the condition that first attempt is successful.

Ericsson: for known case, we should assume -3dB. For unknown case, the cell should be strong. I agree.
Decision:

Revised to R4-1714249 (from R4-1713731) 


R4-1714249
Endorsed CR on NR PSCell Addition and Release Delay with modifications





36.133
  CR-5483  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to include further changes and corrections to NR PSCell addition and release delay requirements.
Brackets are removed around PCell PRACH delay uncertainty and the FFS point related to this is removed. SFN acquisition time when SFN is not known is proposed to be 1 SMTC period. Proposed changes to the endorsed CR are highlighted.

On 7.X.
Discussion: 

Decision:

Revised to R4-1714483 (from R4-1714249) 


R4-1714483
Endorsed CR on NR PSCell Addition and Release Delay with modifications





36.133
  CR-5483  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to include further changes and corrections to NR PSCell addition and release delay requirements.
Brackets are removed around PCell PRACH delay uncertainty and the FFS point related to this is removed. SFN acquisition time when SFN is not known is proposed to be 1 SMTC period. Proposed changes to the endorsed CR are highlighted.

On 7.X.
Discussion: 

Decision:

Agreed


RRC signalling configuration for SUL
R4-1713424
Discussion on RRC signalling configuration for PUCCH/PUSCH on uplink sharing






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
According to the RAN plenary decision [1], the RAN4 requirements for NSA from the network perspective should be finalized by December 2017 and the RAN4 requirements for SA and NSA from the UE perspective should be finalized by June 2018. [1] lists the necessary RRM requirements for uplink sharing. One of the requirements is related with PUSCH/PUCCH carrier configuration/deconfiguration. The contribution provides detailed analysis on this.
This contribution provides the analysis on PUSCH carrier configuration/deconfiguration delay and interruptions.  The following proposals are proposed:

Proposal 1: Carrier configuration delay TPUSCH carrier configuration = RRC configuration signalling processing time +Tactivation.
Proposal 2: There is no interruptions at PUSCH/PUCCH carrier configuration/ deconfiguration.
Discussion: 

Intel: to #2, do we have any agreement on this case and do you preclude the single chipset case?

Huawei: in our contribution, we assume the separate RF chains. We are open to the use of single chipset.
Nokia: At least, the configuration is normal RRC configuration. The T_acvitation time is unclear to us.

Huawei: the different between PUCCH configuration and normal configuraiotn. UE will have different behaviour, ie. Activae RF chain.
Qualcomm: to #2, we are not sure why there is no interruption. There would be some interruption.
Ericsson: Configuration mentioned for processing time, we should have activation requirements.

Huawei: this procedure is different from CA SCell configuration procedure. According to RAN2 agreement, there would be no activation procedure.
Decision:

Noted


TS38.133 TP: RRC signaling configuration for SUL
R4-1713425
TP on PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on NR PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing.

Discussion: 

Nokia: take offline.
Decision:

Revised to R4-1714398 (from R4-1713425) 


R4-1714398
TP on PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on NR PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing.

Discussion: 

Decision:

Revised to R4-1714499 (from R4-1714398) 


R4-1714499
TP on PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
This contribution is a text proposal for TR 38.133 on NR PUSCH/PUCCH carrier configuration and deconfiguration delay for uplink sharing.

Discussion: 

Decision:

Endorsed


Way forward
R4-1714250
Way forward on SUL interruption requirements






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Withdrawn


9.7.10
Cell detection (38.133/36.133/38.x818 RRM TR) [NR_newRAT]

9.7.10.1
Link level simulation (PSS/SSS detection and PBCH) [NR_newRAT]

Simulation results
R4-1712245
Updated cell detection simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 
In this paper, we updated the link level simulation results for PSS/SSS detection based on the new PBCH format. By comparing the results for all scenarions, we have the following observations:

Observation 1: The impact of new PBCH format on cell detection results is limited.  

Observation 2: With -6 dB SINR, 3 shots are necessary to achieve 90%-tile cell detection probability for all scenarios.
Discussion: 

Decision:

Noted


R4-1712298
Simulation results for Cell Detection in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution the cell detection time for PSS/SSS detection and SSB Index detection are presented under the same conditions. We suggest that the detection latency presented here are considered in defining cell identification requirements in NR.
Observations:
PSS/SSS Detection: For the baseline case of 2 Rx antenna, up to 3 SS-Blocks are required to detect PSS/SSS with 90% success rate under all scenarios for 4GHz.  Also, the performance with different SCS for 4GHz is comparable.

SSB Index Detection: For the baseline case of 2 Rx antenna, up to 2 SS-Blocks are required to detect SSB Index with 99% accuracy under all scenarios for 4GHz. Also, the performance with different SCS for 4GHz is comparable.

Discussion: 

Decision:

Noted


R4-1712299
Simulation results for NR-PBCH decoding






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this paper we present the PBCH Decoding delay for 4GHz and 30GHz and have the following observations.

Observation #1: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 4 SS-Blocks at  -8dB SNR across all scenarios

Observation #2: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 2 SS-Blocks at  -6dB SNR

Observation #3: At very low SNR, < -10dB, the acquisition time with 240 KHz SCS is larger than that with 120 KHz

Observation #4: At -8 dB SNR, for 30GHz the PBCH acquisition time is 3 SS-Blocks

Observation #5: At -6 dB SNR, for 30GHz the PBCH acquisition time is 2 SS-Blocks

In addition we propose that:

Proposal #1: Align simulation assumptions for DMRS time index reading and PSS/SSS detection to define cell identification requirements

It is suggested that these results be considered while defining requirements in RAN4.

Discussion: 

Huawei: our simulation results are aligned with Intel.
Decision:

Noted


R4-1712595
Simulation results of PSS/SSS detection in NR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

This contribution provided the simulation results of NR cell detect delay which only include PSS and SSS detection delay.
Based on RAN4 agreements on Link level simulation assumptions in NR, this contribution provides our simulation results of one shot detection probability and PSS/SSS detection latency, which may be useful for the discussion on cell identification requirements in NR.

Discussion: 

Decision:

Noted


R4-1712785
Simulation results for PBCH-DRMS sequence acquisition and PBCH demodulation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution provides the simulation results for PBCH-DMRS sequence acquisition and PBCH demodulation.
Observation: RAN1 designed PBCH assuming UE can perform soft-combining across SS-burst with the same time index. 

Proposal: RAN4 consider the soft-combining receiver when we specify the requirement related to MIB acquisition as well as single-shot receiver.
Discussion: 

Huawei: for observation, the aross SS-burst combining seems more complicated than LTE. MIB may change. Should we require UE to do soft-combining? For Table 8, we look at the number. The time of single shot may be less than soft-combining.
Intel: Similar to Huawei. For some case, soft combining is less performance. We should leave it for UE implementation.
Mediatek: when periocidiyt is larger than 40, it is infeasible to combine. Even when periodicity is less 20, there is uncertainty.

Ericsson: soft-combining is difficult over 80ms. But within 80ms, the change is only part of index. It is possible to perform combining. That is why RAN1 allow UE perform soft-combiining, although RAN1 did not mandate soft-combining. But we want to have better performance. But if UE has better performance using 1 shot, UE can do it without soft-combining.
Mediatek: for time requirement for single shot, how can we derive the value? Every trial is independent. I do not see the impact of low Doppler shift on performance under EPA5.
Decision:

Noted


R4-1713177
Updated simulation results for NR PBCH






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our updated simulation results for PBCH decoding performance. 

Observation: the PBCH performance does not change much due to the re-design. 

Discussion: 

Decision:

Noted


R4-1713208
PSS/SSS detection in NR: updated link level simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper, we provided updated results for PSS/SS detection in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [3]. 

Observation: For both bands, one burst is sufficient in AWGN channel conditions and two bursts are required in most of the cases for more challenging propagation conditions, apart non-colliding NID2 at higher SINR.

The results should be taken into account when RAN4 discusses the requirements.

Discussion: 

Decision:

Revised to R4-1713924 (from R4-1713208) 


R4-1713924
PSS/SSS detection in NR: updated link level simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper, we provided updated results for PSS/SS detection in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [3]. 

Observation: For both bands, one burst is sufficient in AWGN channel conditions and two bursts are required in most of the cases for more challenging propagation conditions, apart non-colliding NID2 at higher SINR.

The results should be taken into account when RAN4 discusses the requirements.

Discussion: 

Decision:

Noted


R4-1713212
PBCH Performance: updated link level simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper, we provided simulation results updated to latest agreements on the PBCH structure [1], for PBCH reading and PBCH-DMRS time index reading in NR bands, according to the simulation assumptions agreed in [2]. The results should be taken into account when RAN4 discusses the requirements.

Discussion: 

Ericsson: the channel should be TDL rather than CDL.
Intel: PBCH acquisition, 

Qualcomm: the simulation is done according to simulation assumption.
Decision:

Noted


R4-1713435
Link level simulation results for PB-DMRS






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides link level simulation results for PBCH-DMRS acquisition time. Based on the above discussion, further evaluations are suggested for other scenarios. 

Observation 1: For -6dB SNR with 2Rx implementation, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.

Observation 2: For -4dB SNR with 2Rx implementation under EPA5 conditions, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.

Observation 3: For -4dB SNR and above with 2Rx implementation other than EPA5 conditions, PBCH-DMRS acquisition time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
Discussion: 

Decision:

Noted


R4-1713436
Updated Link level simulation results for PBCH acquisition






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides link level simulation results for NR-PBCH acquisition time. Based on the above discussion, further evaluations are suggested for other scenarios. 

Observation 1: For -6dB SNR with 2Rx implementation, NR-PBCH reading time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.

Observation 2: For -4dB SNR and above with 2Rx implementation under EPA5 condition, NR-PBCH reading time is 25ms (2 attempt) assuming 20ms SS burst set periodicity.

Observation 3: For -4dB SNR and above with 2Rx implementation under conditions other than EPA5, NR-PBCH reading time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
Discussion: 

Decision:

Noted


R4-1712400
Discussion on cell detection requirement for NR






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this paper, we provided simulation results for PSS/SSS detection in NR, for a number of parameter combinations according to the simulation assumptions agreed in [1]. At the same time, we also propose the intra-frequency PSS/SSS detection requirement without measurement gap.

Observation 1: In LTE, PSS and SSS are transmitted with a fix periodicity.
Observation 2: In LTE, the delay requirement allows 15 samples for PSS/SSS detection.
Observation 3: In LTE, the L1 sampling period 40ms is important for reducing UE power consumption and allows UE to concurrently perform cell search on 5CCs with a single cell search engine.
Observation 4: In NR, longer delay requirement for TPSS/SSS_sync is expected if SS burst set periodicity is longer than 40ms.
Proposal 1: In the delay requirements of intra-frequency PSS/SSS detection without measurement gaps, a lower bound 40 ms should be applied to SMTC periodicity. 

Proposal 2: In frequency range FR1, TPSS/SSS_sync without measurement gap requirement is defined based on TPSS/SSS_sync = 15*max{ SMTC periodicity, 40 ms } x NNR_CC when no DRX or DRX cycle < SMTC periodicity, where NNR_CC is the number of configured NR CCs to the UE.
Discussion: 

Intel: for multiplying by N_NR_CC, it is not a good idea to multiply and instead we should do Sigma.
Nokia: We understand that is similar issue to LAA. The number of CC is very high. The performance could be very bad. We should consider this is new system. It seems too much relaxed.

Mediatek: we just accommodate the worse case. That is why we have such proposal. Intel proposal would be a good approach to go. We welcome Nokia to provide concrete proposal.

Ericsson: we agree with Nokia not to start scale the time by number of CC.

Mediatek: Even if there is only one CC, the searcher has already been doubled. The searcher in NR is very expensive. We should have solution to address that concern.
Decision:

Noted


R4-1713767
Link level simulation results for cell identification






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Link level simulation results for cell identification
Discussion: 

Decision:

Withdrawn


Update the link level simulation assumptions
R4-1713437
Updated PBCH simulation assumptions after redesign






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This paper provides updated simulation assumptions of basic SI reading and SSB time index reading (PBCH and DMRS acquisition).
(for approval)
Discussion: 

Decision:

Approved


Way forward
R4-1713442
Way forward on the SSB time index acquisition time






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
· Way forward

· RAN4 has the following observations for NR SSB/PBCH acquisition time after link level simulations with SSB redesign considered:

· PBCH-DMRS and PBCH MIB acquisition for SSB time index

· For sub-6GHz, only DMRS acquisition is needed for SSB time index reading. Simulation results show that 2 attempts of PBCH-DMRS are needed at -6dB.

· For above-6GHz, DMRS acquisition and PBCH MIB are both needed for SSB time index reading. Simulation results show that 2 attempts of PBCH-DMRS are needed at -6dB. Further 2 attempts of PBCH MIB are needed at -6dB.

Discussion: 

Mediatek: FR2 we did not consider Rx beamforming.
Ericsson: we should capture soft-combining.

Huawei: I am open to add soft-combining.
Qualcomm: for sub-6GHz, 2 attempts are necessary. 

Huawei: for above-6GHz, totally it should be 2 attempts.
Decision:

Revised to R4-1714251 (from R4-1713442) 


R4-1714251
Way forward on the SSB time index acquisition time






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, Ericsson, Intel, MediaTek, Qualcomm, Samsung
Abstract: 
· Way forward

· RAN4 has the following observations for NR SSB/PBCH acquisition time after link level simulations with SSB redesign considered:

· PBCH-DMRS and PBCH MIB acquisition for SSB time index

· For sub-6GHz, only DMRS acquisition is needed for SSB time index reading. Simulation results show that 2 attempts of PBCH-DMRS are needed at -6dB.

· For above-6GHz, DMRS acquisition and PBCH MIB are both needed for SSB time index reading. Simulation results show that 2 attempts of PBCH-DMRS are needed at -6dB. Further 2 attempts of PBCH MIB are needed at -6dB.

Discussion: 

Agreement: the simulation results with soft-combining receiver are not precluded.
Decision:

Approved


R4-1712786
Way forward on SSB index acquisition requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This way forward summarizes the SS/PBCH block time index acquisition requirements.
· For FR1, RAN4 should derive the SS/BPCH block index acquisition time from the PBCH-DMRS sequence acquisition time.

· For FR2, RAN4 should derive the SS/PBCH block index acquisition time based on the minimum acquisition time between the result of single-shot receiver and the result of soft-combining receiver. 

· Soft-combining receiver assumes to combine 2 consecutive PBCHs and 4 consecutive PBCHs with the same SS/BPCH index

Discussion: 

Decision:

Noted


9.7.10.2
Cell identification requirements [NR_newRAT]

Summary of index reading time:
· Index reading time TSSB_time_index:
	SSBs needed for successful reception
	PBCH decoding (attempts)
	PBCH_DMRS detectcion (attempts)

	
	for FR1
	for FR2
	for FR1
	for FR2

	Huawei
	2
	2
	1~2
	1~2

	Ericsson
	2~3
	3~4
	2~3
	

	Qualcomm
	2~7
	2
	1
	1

	Intel
	2
	2
	
	

	Mediatek
	3
	2~25
	
	

	Nokia
	3~10
	6~9
	
	


R4-1712401
Discussion on SBI acquisition requirement for NR






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this paper, we provided simulation results for SBI acquisition time in NR, for a number of parameter combinations according to the simulation assumptions agreed in [1]. At the same time, we also propose the intra-frequency SBI acquisition requirement w/o measurement gap.

Observation 1: PBCH-DMRS time index reading should be at least 5 attempts for SS block index acquisition targeting 1% detection probability in FR1.

Observation 2: PBCH reading should be at least 25 attempts for SS block index acquisition targeting 1% BLER in FR2.
Proposal 1: The requirements for PBCH-DMRS time index reading is defined based on non-coherent combing across SS bursts. Coherent combing is optional up to UE implementation. 

Proposal 2: The requirement for PBCH reading id defined based on the assumption of non-soft combing across SS bursts. Soft-combing is optional up to UE implementation. 

Proposal 3: In the delay requirements of intra-frequency SS/PBCH block time index acquisition without measurement gaps, a lower bound, e.g., 40 ms, should be applied to SMTC periodicity. 

Proposal 4: For frequency range FR1, TSSB_time_index without measurement gap requirement is defined based on TSSB_time_index = [6]*max{ SMTC period, 40 ms } when no DRX or DRX cycle < SMTC periodicity.

Proposal 5: For frequency range FR2, TSSB_time_index without measurement gap requirement is defined based on TSSB_time_index = [30]*max{ SMTC period, 40 ms } when no DRX or DRX cycle < SMTC periodicity.
Discussion: 

Ericsson: for #4 and #5, where 6 and 30 comes from?

Mediatek: this is some value after adding the margin based on our simulation results.
Decision:

Noted


R4-1712300
On Cell Identification requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
Based on the discussion presented above, we have the following proposals:

	Proposal #1: The simulation assumption for deriving TSSB_time_index should be the same as that used to derive TPSS/SSS_sync so that they can be added together to reflect the total cell identification delay

Proposal #2: Define TPSS/SSS_sync using max{600, 5*SMTC_period}ms for sub-6GHz

Proposal #3: Define TSSB_time_index using 4*SMTC_period for sub-6GHz

Proposal #4: Define T SSB_measurement_period using max{200, 4*SMTC_period}ms for sub-6GHz


Discussion: 

Decision:

Noted


R4-1712915
Discussion on cell identification requirements for NR






  CR-  rev  Cat:  () v





Source: CMCC

Abstract: 
This contribution provides discussion on the cell identification requirements, the proposals and observations are:
Observation 1: from simulation results, for the case without SSB index reading, 6 samples are enough to perform cell identification (cell detection + a single measurement) under the condition that the PSS/SSS detection and measurement are performed in sequential order.
Observation 2: from simulation results, for sub 6GHz with SSB index reading, 8 samples are enough to perform cell identification (cell detection + a single measurement). 
Observation 3: there are many candidate SMTC periodicity, it is difficult to find a single number of samples which could be  applied to all the candidate SMTC periodicity considering the trade-off of power consumption and mobility performance.
Proposal 1: for the case without SSB index reading:
· for the SMTC periodicity <= 40ms, the cell identification delay is 480ms 
· for the SMTC periodicity >= 80ms, the cell identification delay is 1280ms
Proposal 2: for the sub 6GHz with SSB index reading:
· for the SMTC periodicity <= 40ms, the cell identification delay is 600ms
· for the SMTC periodicity >= 80ms, the cell identification delay is 1760ms
Discussion: 

Decision:

Noted


R4-1713014
Discussion on cell identification requirements






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we provided our views on cell identification requirements based on simulation results, and made following proposal.
Proposal 1: Requirements on cell detection time for sub 6 GHz carrier frequency could be defined as shown in Table 2.
Table 2: Requirements on cell detection time for sub 6 GHz carrier frequency
	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	560 ms (14 samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	800 ms (10 samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	1120 ms (8 samples)


Proposal 2: Requirements on cell detection time for above 24 GHz carrier frequency could be defined as shown in Table 3.
Table 3: Requirements on cell detection time for above 24 GHz carrier frequency

	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	[600] ms ([15] samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	[1200] ms ([15] samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	[2080] ms ([13] samples)


Discussion: 

Decision:

Noted


R4-1713405
Discussion on cell identification for NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides some analysis on cell identification requirement in NR. The following proposals are given: 

Proposal 1: For the measurements based on SS block, the requirements on cell identification with SS block index reading time shall be defined.

Proposal 2: For sub-6GHz, the requirements on cell identification time is suggested to be defined as max(800 ms, 20*SMTC periodicity) for SS block based measurements.
Discussion: 

Decision:

Noted


R4-1713765
WF on NR cell identification period






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

WF on cell identification delay.
· Cell identification without SSB index reporting:

Tidentify_intra_without_index = TPSS/SSS_sync + T SSB_measurement_period  [ms] 

· Cell identification with SSB index reporting when the index reporting is not known and cannot be calculated relative to another known SSB index

Tidentify_intra_with_index = TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index [ms] 

where:

TPSS/SSS_sync = max(Tmin, N*SMTC_period) it is the time period used in PSS/SSS detection
N = [4] is the number of samples
Tmin = [80] ms is derived as N*default_SSB_periodicity = 4*20 ms 

T SSB_measurement_period: equal to a measurement period for SSB based measurements
TSSB_time_index is the time period used to acquire the index of the SSB being measured 
Discussion: 

Huawei: 4 samples are too tightened. Margin should be considered.

Ericsson: the sample number comes from simulation results. We agree to have margin. 
Qualcomm: Framework is OK. The minimum value 80ms, how can UE do beamforming in such short time.
Mediatek: 80ms is too short for UE.
Intel: Have concern on 80ms considering UE power consumption.
Nokia: 80ms is not well justified. Some wording needs change. Not sure the requirements depends on reporting or not.

Huawei: we have already had the way forward to capture the structure. Wihout the concrete values the way forward would be meaningless.

Ericsson: we need the methogoloy to be captured. 
Intel: in this way forward, we assume that UE do measurement on CCs simultaneously. In NR we use SMTC, UE has to do certain scaling factor to accommodate all the CCs. When we define the formula, that should be forward compatible.
Decision:

Noted


R4-1714252
WF on NR cell identification period






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1712363
On SSB based inter-frequency cell identification requirement for NR





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we discuss the inter-frequency measurement requirements for both per-UE and independent gap cases; and after we concluded on non-DRX requirement we may go ahead to the DRX case in next meeting.

Proposal 1: Inter-frequency cell identification delay requirement equation with per-UE gap can be formulated as,
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 =1/X*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

Nfreq, inter-freq NR, NSA = N freq, FR1 + N freq, FR2, is the number of inter-frequency NR carriers being monitored.

N freq, FR1 is the number of inter-frequency NR FR1 carriers being monitored configured by network.

N freq, FR2 is the number of inter-frequency NR FR2 carriers being monitored configured by network.

M Inter-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 inter-frequency carrier, which is FFS.

M Inter-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 inter-frequency carrier, which is FFS.

Proposal 2: Inter-frequency cell identification delay requirement equation with per-band group gap can be formulated as,

· If measurement object is FR1/LTE cell
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=1/X*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of inter-frequency NR FR1 carriers being monitored configured by network.

M Inter-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 inter-frequency carrier, which is FFS.
· If measurement object is FR2 cell
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=1/X*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR2 is the number of inter-frequency NR FR2 carriers being monitored configured by network.

M Inter-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 inter-frequency carrier, which is FFS
Discussion: 

Decision:

Noted


R4-1712366
On SSB based intra-frequency cell identification requirement for NR





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we discuss the intra-frequency measurement requirements for both per-UE and independent gap cases; and after we concluded on non-DRX requirement we may go ahead to the DRX case in next meeting.

Proposal 1: Side condition for NR intra-frequency identification requirement can be set as SINR≥-6dB.

Proposal 2: Intra-frequency cell identification delay requirement equation with per-UE gap can be formulated as,
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 =(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS 

M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS
Proposal 3: Intra-frequency cell identification delay requirement equation with per-band group gap can be formulated as,

· If measurement object is FR1/LTE cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS.
· If measurement object is FR2 cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 intra-frequency carrier, which is FFS.
Discussion: 

Decision:

Noted


9.7.11
Measurement requirements (38.133/36.133/38.818 RRM TR) [NR_newRAT]
9.7.11.1
Link level simulation based SSB (incl. SS-RSRP) [NR_newRAT]

R4-1712246
Updated simulation results for SSB based RSRP measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 
In this paper, we provided the SSB based RSRP measurement accuracy simulation results. The results covered different SCSs, channel conditions, network synchronization conditions, and sample numbers. From the simulation results, we obtain the following observations:

Observation 1: To gurantee that the RSRP accuracy is not worse than that of LTE, at least 3 samples are necessary.           

Observation 2: PBCH DMRS can bring an improvement on RSRP measurement accuracy, but the improvement becomes less as the number of samples increases.
Discussion: 

Decision:

Noted


R4-1712296
SS block RSRP link level simulation result update





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution some NR link level simulation results for NR SS RSRP was updated. The following proposal can be drawn: 
Proposal 1: N=4 is suggested for absolute RSRP calculation.

Discussion: 

Decision:

Noted


R4-1712397
Discussion on RSRP Measurement requirement of NR






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 
In this contribution, the simulation results for NR measurement accuracy are presented. It is observed that

Observation 1: In some cases, 5 samples are required to achieve absolute accuracy around 1dB.

And we propose

Proposal 1: RSRP intra-frequency measurement without gap requirement is specified based on 5 samples.

Proposal 2: RSRP intra-frequency measurement without gap requirement is specified based max{SMTC periodicity, 40ms}.

Proposal 3: RSRP intra-frequency measurement with gap requirement is specified based on max{SMTC periodicity, MGRP, 40ms}

Proposal 4: RSRP inter-frequency measurement requirement is specified based on 6 samples.
Discussion: 

Qualcomm: 5 samples are realted to accuracy target 1dB. What is the reason to select that target?

Mediatek: We would like to leave enough margin for AGC compensation.
Decision:

Noted


R4-1713211
Updated Results for SS RSRP measurements in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper, we provided link level simulation results for SS-based RSRP measurements in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [1], with focus on SSS-RSRP. 

Observation: For both bands, an accuracy better than ±2dB can be achieved for SS-based RSRP measurements with NR-SSS measurements and a single sample.  

The results should be taken into account when RAN4 discusses the requirements.

Discussion: 

Decision:

Noted


R4-1713404
Discussion on measurement period for NR






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 
This contribution provides the simulation results of SS-RSRP measurement and the analysis on SS block based measurement period, and some proposals are given as follows:

Proposal 1: For sub-6GHz, the existing RSRP measurement accuracy requirements in LTE is suggested to be reused for SS-RSRP measurement in NR.
Proposal 2: For sub-6GHz, the measurement period could be defined as max(200 ms, 5*SMTC periodicity):
Discussion: 

NTT DOCOMO: if we use the same requirements, we could achieve the higher accuracy than LTE.

Huawei: According to simulation results, NR can achieve the better performance. But we should consider the SMTC configuration limitation. Due to that the not enough samples are available. We also need to consider the UE power consumption.

Intel: we support #1 for the accuracy. From our simulation , if we get 4 and 5 samples we can achieve +/-1 dB accuracy. The accuracy is close to LTE. If tightening the accuracy the measurement peorid is long.
Mediatek: we support #2.
Decision:

Noted


9.7.11.2
Intra-frequency measurement [NR_newRAT]

R4-1713015
Discussion on intra-frequency measurement requirements






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 
In this contribution, we provided our views on RSRP measurement delay requirements from the evaluation results among companies. Based on the discussion, we made following proposal.
Proposal 1: RSRP measurement periods could be defined as shown in Table 1.

Table 1: RSRP measurement periods TSSB_measurement_period
	SMTC periodicity
	TSSB_measurement_period for sub 6 GHz
(Number of samples)
	TSSB_measurement_period for above 24 GHz
(Number of samples)

	 TSMTC ≤ 40 ms
	160 ms (4 samples or more)
	160 ms (4 samples or more)

	TSMTC = 80 ms
	320 ms (4 samples)
	240 ms (3 samples)

	TSMTC = 160 ms
	640 ms (4 samples)
	320 ms (2 samples)


Proposal 2: Both for sub 6 GHz and above 24 GHz, RSRP measurement accuracy should be at least the same as LTE case, and requirements on RSRP measurement accuracy should be determined after December based on evaluation results
Discussion: 

Qualcomm: for #1 you have different sample number between sub-6GHz and mmWave. Are you compromising or …?

NTT DOCOMO: We think that the longer measurement period is critical problem in mmWave. We can compromise accuracy for that case.
Mediatek: the required number varies with SMTC, then the requirement will be complex.

NTT DOCOMO: we do not know what is the concern on the complexity of requirements.
Huawei: for measurement period of mmWave, we have no idea on the accuracy that UE can achieve. Without the accuracy, it is difficult to agree on period.
Intel: Share the similar view as Huawei. For mmWave, Rx beamfroming should be taken into consider and test is on OTA. We need further discussion on FR2.

NTT DOCOMO: Accuracy in mmWave needs further discussion. Our intention is that we have to achieve the short period in mmWave. We need further discussion of accuracy.

Intel: For sub-6Ghz, we are aligned with number of sample needed. We cannot need the multiply of .. we cannot assume that UE do measurement on all the cc. we need scaling factor.

NTT DOCOMO: All SMTC is configured in a aligned with and UE has single searcher. In our view, NR UE should have multiple searchers. We need have separate requirements where the SMTC is not aligned. We do not want to relax the requirements for all the cases.

Intel: NTT DOCOMO said is right. We could not assume that the number of searchers is the same as the number of CCs. There is problem when network use 160ms periodicity and aligne SMTC.

Mediatek: the aligned case is the typical case. We are fine to find out a better solution.

NTT DOCOMO: for Intel, if the periodicity is shorter, UE has flexibility. But if the periodicity is shorter, the data transmission is limited. But if network has some knowledge, then network will 

NTT DOCOMO: that is typical for inter-band CC rather than intra-band CC. Intra-frequency can has different SMTC configurations.

Mediatek: is that mean for intra-band only one CC has the SSB. 

NTT DOCOMO: no. All CCs can have SSBs. For inter-f, at least one CC can be used. We would have the separate requirements.
Decision:

Noted


R4-1713766
WF on NR measurement period






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

WF on RSRP/RSRQ/SINR measurement period
· For non-DRX, the measurement period is defined as:
· T=max(Tmin, N*SMTC_periodicity), where
· N=[3] is the number of samples
· Tmin=[60] ms is derived as N*default_SSB_periodicity=3*20 ms 

· The same measurement period for SS-RSRP, SS-RSRQ, and SS-SINR

(for approval)
Discussion: 

Qualcomm: similar to before. The framework is fine and the number fFS.
Mediatek: why we call it 20ms? I am not sure we have such default periodcity.
Intel: similar comments as for NTT. We should consider the number of CC.
Samsung: we prefer larger number rather than 3.
Decision:

Noted


TS38.133 TP: intra-frequency measurement
R4-1712491
TP to TS 38.133: Intrafrequency NR measurement requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

A text proposal to specify Intrafrequency NR measurement requirements is provided for TS 38.133 version 0.3.0 [1].
On 9.2.
Discussion: 

Decision:

Revised to R4-1714253 (from R4-1712491) 


R4-1714253
TP to TS 38.133: Intrafrequency NR measurement requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

A text proposal to specify Intrafrequency NR measurement requirements is provided for TS 38.133 version 0.3.0 [1].
On 9.2.
Discussion: 

Decision:

Endorsed


R4-1712367
TP on the requirements for intra-frequency measurement with gap in TS38.133 section 9.4





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
A text proposal to specify the general measurement requirements for TS 38.133 version 0.3.0 based on [1].

ON 9.3 NR intra-frequency measurements with measurement gap

Discussion: 

Decision:

Noted


R4-1713148
TP for TS 38.133 on intra-frequency measurement requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
A text proposal to specify the intra-frequency measurements Section 9.2 intra-frequency measurement without measurement gaps for TS 38.133.
On 9.2.
Discussion: 

Decision:

Noted


R4-1713410
TP for TS38.133 on intra-frequency measurement requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS38.133 on intra-frequency measurement requirements based on the agreements made in recent RAN4 meetings.
On 9.2.
Discussion: 

Decision:

Noted


9.7.11.3
Inter-frequency and inter-RAT measurement [NR_newRAT]

TS38.133: Inter-frequency measurement requirement for NSA operation
R4-1713411
TP for TS38.133 on inter-frequency measurement requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS38.133 on inter-frequency measurement requirements based on the agreements made in recent RAN4 meetings.
On 9.4 interfrequency measurement.
Discussion: 

Decision:

Noted


R4-1713147
TP for inter-frequency






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
A text proposal to specify the inter-frequency measurements Section 9.4 inter-frequency measurement without measurement gaps for TS 38.133.

On 9.4
NR inter-frequency measurements and 9.4.2 NR Inter frequency SS-Block detection of a newly detected cell.
Discussion: 

Decision:

Revised to R4-1714254 (from R4-1713147) 


R4-1714254
TP for inter-frequency






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
A text proposal to specify the inter-frequency measurements Section 9.4 inter-frequency measurement without measurement gaps for TS 38.133.

On 9.4
NR inter-frequency measurements and 9.4.2 NR Inter frequency SS-Block detection of a newly detected cell.
Discussion: 

Decision:

Revised to R4-1714491 (from R4-1714254) 


R4-1714491
TP for inter-frequency






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 
A text proposal to specify the inter-frequency measurements Section 9.4 inter-frequency measurement without measurement gaps for TS 38.133.

On 9.4
NR inter-frequency measurements and 9.4.2 NR Inter frequency SS-Block detection of a newly detected cell.
Discussion: 

Decision:

Endorsed


R4-1712368
TP on inter-frequency measurement requirements in TS38.133 section 9.3





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
A text proposal to specify the general measurement requirements for TS 38.133 version 0.3.0 based on [1].

On 9.4.1 NR Inter frequency cell identification

Discussion: 

Decision:

Noted


TS36.133: Inter-frequency measurement requirement for NSA operation
R4-1713653
Further analysis of measurement Requirements of non-Serving Carriers in TS 36133 for NSA Operation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we have analysed the scaling of the measurement requirements of measurements done on non-serving carriers (i.e. E-UTRA and NR carriers) by the total effective number of carriers to monitor when the UE is configured in NSA and before the UE is configured to operate in NSA. These requirements need to be defined in TS 36.133:

· Proposal # 1: The measurement requirements of measurements done on non-serving carriers (E-UTRA Inter-frequency carriers and inter-RAT NR carriers) before the start of the E-UTRA-NR dual connectivity (DC) operation and during the E-UTRA-NR DC operation are scaled by parameter Nfreq and Nfreq,NSA respectively in TS 36.133, where:
·  Nfreq = Total effective number of carriers (E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD layers and NR) to monitor (before the NSA starts).

· Nfreq,NSA = Total effective number of NR, E-UTRA FDD and E-UTRA TDD carriers to monitor (during NSA).

A CR to TS 36.133 to specify the E-UTRA inter-frequency measurement requirements based on the above proposal is provided in [6].

Discussion: 

Decision:

Noted


CR
R4-1713654
E-UTRA Inter-frequency Measurement Requirements for NSA Operation





36.133
  CR-5478  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This CR specifies the E-UTRA inter-frequency measurement requirements in TS 36.133 when the UE is configured in NSA operation. The UE can monitor only E-UTRA and NR carriers when operating in NSA.
The E-UTRA inter-frequency measurement requirements for the UE when configured to operate in non-standalone (NSA) operation. 

The E-UTRA inter-frequency measurement requirements are specified for the UE which is capable of dual connectivity (DC) operation involving E-UTRA PCell and NR PSCell and when the UE is configured in E-UTRA-NR DC (i.e. NSA) mode.

Discussion: 

Intel: for this DC operation mode for gap configuration ,should we consider 20ms?


Ericsson: 20ms is not used for inter-frequency. For this measurement only 40 and 80ms can be used. 

Intel: we can use the gap 20ms. But the requirement..

Ericsson: we can add note to clarify.
Huawei: we are not sure whether Cat 1bis can support NR.
Nokia: Similar as Huawei on Cat 1bis. T_inter1 is missing is the CR. I can see that it seems not to take into account the FR gaps.

Ericsson: for Cat 1bis, we had no strong view. The spec applies to all the categories.

Ericsson: for inter1, we do not define how much time is available.
Decision:

Revised to R4-1714255 (from R4-1713654) 


R4-1714255
E-UTRA Inter-frequency Measurement Requirements for NSA Operation





36.133
  CR-5478  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson, Nokia, Nokia Shanghai Bell

Abstract: 

This CR specifies the E-UTRA inter-frequency measurement requirements in TS 36.133 when the UE is configured in NSA operation. The UE can monitor only E-UTRA and NR carriers when operating in NSA.
The E-UTRA inter-frequency measurement requirements for the UE when configured to operate in non-standalone (NSA) operation. 

The E-UTRA inter-frequency measurement requirements are specified for the UE which is capable of dual connectivity (DC) operation involving E-UTRA PCell and NR PSCell and when the UE is configured in E-UTRA-NR DC (i.e. NSA) mode.

Discussion: 

Intel: do you have SMTC period assumption?
Decision:

Agreed


R4-1713412
CR for TS36.133 on inter-RAT measurement requirement for NR





36.133
  CR-5463  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. Corresponding RRM requirements shall be introduced.
Introduce inter-RAT NR measurement requirement in RRC_CONNECTED state.
On 8.1.2.4.21 E-UTRAN FDD – NR FDD measurements

Discussion: 

Nokia: CR includes IncMon proposal.

Huawei: Agree not to include IncMon. IncMon is not for NSA operation.
Decision:

Revised to R4-1714400 (from R4-1713412) 


R4-1714400
CR for TS36.133 on inter-RAT measurement requirement for NR





36.133
  CR-5463  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei,HiSilicon

Abstract: 
As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. Corresponding RRM requirements shall be introduced.
Introduce inter-RAT NR measurement requirement in RRC_CONNECTED state.
On 8.1.2.4.21 E-UTRAN FDD – NR FDD measurements

Discussion: 

Decision:

Revised to R4-1714490 (from R4-1714400) 


R4-1714490
CR for TS36.133 on inter-RAT measurement requirement for NR





36.133
  CR-5463  rev  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon, Nokia

Abstract: 
As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. Corresponding RRM requirements shall be introduced.
Introduce inter-RAT NR measurement requirement in RRC_CONNECTED state.
On 8.1.2.4.21 E-UTRAN FDD – NR FDD measurements

Discussion: 

Decision:

Agreed


9.7.12
Mixed numerology requirements [NR_newRAT]

9.7.13
UE categories and baseband capability signaling for NR [NR_newRAT]

General analysis
R4-1713202
NR UE capability signaling of baseband functionality






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we provide our views on the UE capabilities for NR with observations and proposals as the following.

Observation 1: The agreement made from RAN2 to report MIMO layer per band but not band combination is well aligned with RAN4 proposals.

Proposal 1: Confirm the agreement made from RAN2 is feasible from RAN4 point of view.

Proposal 2: Consider the following baseband features to be reported jointly by taking LTE features as example for NR UE capability reporting.

· Baseband feature capability to be considered jointly

· MIMO layer per CC
· Bandwidth per CC
· Number of CCs
· TM10 CSI process capability
· NAICS capability
· FD-MIMO capability
· eFD-MIMO capability
· MUST capability
· The other BB receiver capability TBD

Proposal 3: Consider separated UE capability report for different frequency ranges (<6GHz and >6GHz) if it doesn’t come naturally by the signalling design itself.
Discussion: 

Intel: for MIMO layer, we have already had email discussion. We should feed back the issue. Some issue should be fixed. For #2, basically we have the same understanding. We should also differentiate the discussions between LTE and NR. We should consider SCS per CC as the parameters. We should inform RAN2 that SCS should be informed per CC.
Decision:

Noted


R4-1713690
NR UE baseband processing capabilities






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we share our further views on the NR/LTE baseband capabilities. In summary, we make the following proposals:

Proposal #1:
Further discuss multiple numerologies FDM operation capabilities and perform capabilities classification based on RAN2 methodology

Proposal #2:
Mixed numerologies simultaneous FDM operation (Data/Data) not supported for intra-band CA scenarios in Rel-15

Proposal #3
Confirm that at least the following factors impact the LTE UE baseband complexity and should be a part of LTE baseband processing capabilities:

· Number of supported CCs
· BW per each supported CC

· Number of MIMO layers per each CC

Proposal #4:
Further discuss if the following LTE features shall be a part of LTE BPC: NAICS, MUST, sTTI.
Discussion: 

Samsung: for #3, RAN2 consider to improve the signalling structure for LTE part within EN-DC. We prefer to use the legacy signalling structure.

Intel: in my understanding for part EN-DC, the signalling structure improvide will be for both NR an LTE parts.
Qualcomm: the bandwidts per each supported CC, how can it be implemented?

Intel: the intention is to report the different bandwidth resource for different carriers. There are difference between LTE and NR on bandwidth.
Huawei: #2 precludes the simultaneous PUCCH?

Intel: for single carrier, we do not support multiple numerologies. For intra-band contiguous, our suggestion is not to support simultaneous transmission. For non-contiguous, UE may support the mixed numerologies. For Rel-15 we focus on the single numerology.
Decision:

Noted


On MIMO capability
R4-1713453
Discussion on NR UE capability signaling






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Share our view about NR UE capability structure design.
In this contribution, we share our understanding about RAN2 agreements and working assumptions for NR UE capability structure, give our proposals are:
Proposal 1: Add MIMO capability indication for some particular band combinations when the MIMO capability is different for scenario under CA and non-CA.
Proposal 2: Send LS to RAN2 to add this MIMO capability indication in the band combination signaling for some particular band combinations.
Discussion: 

Decision:

Noted


R4-1713623
UE Capability Signaling in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper we briefly discussed few aspects of the NR capability signaling with CA We made the following observations:

Observation 1. Signaling of MIMO layers per band per CA combo is still needed. 

Observation 2. Fine granularity for the CA bandwidth classes(e.g. 20MHz) is needed to enable efficient use of the total aggregated bandwidth supported by the UE.

Observation 3. The relationship between the SCS and bandwidth(supported bandwidth class) should be included in the capability framework.
Discussion: 

Intel: firstly on MIMO layers, we should resolve the issue to enable the more efficient implementation. There would be two solutions: 1) report MIMO layers per band combination at least for CA combinations 2) Report the total number of MIMO layer for certain combinations. Solution #2 is the subset solution #1. We need to take into account the capability is reported just for some band combinations, where the overhead is not big issue. We do not see the big issue for solution #1. We can tell RAN2 that we can proceed solution #1. If there is concern, we can fix it in the future . Solution #1 is flexible.
Intel: for #2, at the same time, there are discussions for bandwidth classes. For #3, SCS should be considered per CC.
Ericsson: We have identified the issues when we have intra-band contiguous CA the supported MIMO layers depends on Rx receivers. We think if Qualcomm solution can work, it would be better to report MIMO layer per band.

Qualcomm: we do not see the issue for solution #2. For inter-band case, when some bands share a number of receivers, which is not assigned to a band, the supported MIMO layer will be impacted. We propose to signal the constraints on some band combination.

Ericsson: for intra-band CA, I do not see the issue.

Qualcomm: 3 CC and total 10 layers. The network may think 4, 4, 2 on all the bands can be supported. 

Intel: we would like to keep on the baseline solution.

Qualcomm: we should optimize it now to avoid the big size of combinations.
Decision:

Noted


R4-1712318
Discussion on EN-DC NR/LTE and NR SA MIMO layers UE capabilities signalling






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution we provide dour views on the NR MIMO layers reporting structure, provided insights in the possible UE implementation constraints and suggest a framework for NR MIMO layers UE capabilities signalling. In summary we make the following observations and proposals:

Observation #1: For LTE the MIMO layers UE capability is signalled with per band per band combination (per-BoBC) granularity.
Observation #2: EN-DC and NR SA UE capabilities signalling design does not allow MIMO layers signalling with per band per band combination (per-BoBC) granularity. For the case of EN-DC, the constraints apply to both LTE and NR RATs.
Observation #3: In accordance to the RAN4 agreements 

· MIMO layers capability was identified to be dependent on the LTE/NR band combinations and there is no consensus that MIMO layers reporting extracted from BC structure. 

· Number of MIMO layers per each CC should be a part of baseband processing capabilities. 

Observation #4: Number of supported MIMO layers depends on the frequency range (band) and this is aligned with RAN2 agreement on per-band signalling of MIMO layers capability
Observation #5: Number of supported MIMO layers per each CC for CA depends on the RF architecture and may vary for different CA combinations (intra-band contiguous / intra-band non-contiguous / inter-band).
Observation #6:
To comply with new EN-DC LTE/NR and NR SA MIMO layers signalling design, UE would need limit support of certain CA combinations or reduce the maximum number of supported MIMO layers in BPC for both NR and LTE which would results in reduced peak throughput performance.
Observation #7: Number of supported MIMO layers depends UE baseband processing capabilities (i.e. amount of HW processing resources) and respective capabilities can be controlled using BPC
Proposal #1:
Inform RAN2 that “MIMO layers capability will not be included into the band combination signalling” working assumption contradicts to RAN4 agreements and substantially limits UE implementation flexibility. UE shall be allowed to signal number of supported MIMO layers per band in CA band combination.

Proposal #2:
Inform RAN2 that “MIMO layers capability will be signaled with per CC granularity as a part of the baseband processing capabilities (BPC) signalling” working assumption is aligned with RAN4 understanding.

Proposal #3:
Recommend RAN2 to introduce UE capability signalling to allow MIMO layer reporting per band in CA band combination. Possible signalling could include:

· Option 1: Reuse per-BoBC MIMO layer signalling for all CA combinations (LTE-based)
· Option 2: Reuse per-BoBC MIMO layer signalling for problematic CA combinations only
Other option not precluded and up to RAN2
Discussion:
Decision:

Noted


LS
R4-1713620
LS on NR UE capability structure






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This LS is to reply RAN2 R2-1712078.
RAN4 thanks RAN2 to inform the agreements and working assumptions made during RAN2#99Bis meeting about UE baseband processing capability. 
The working assumptions are as follows:
· The UE reports the MIMO capability per CC as part of the baseband processing capabilities.

· The MIMO capability is not included in the band combination signalling.

For the second working assumption, after the discussion RAN4 thinks that the MIMO capability on some bands may be different under CA and non-CA scenarios, thus the MIMO capability reported per band may not correctly reflect the corresponding MIMO capability in band combination. For this, RAN4 would like to add the MIMO capability indication in the band combination signaling. But it can be optional and only be included when the MIMO capability is different for CA and non-CA scenarios.
Discussion: 

Decision:

Noted


R4-1713684
[draft] LS reply on MIMO layers UE capabilities






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 would like to thank RAN2 for their LS on UE baseband processing capability (R2-1712078).

RAN4 discussed the RAN2 agreements and working assumptions MIMO layers signalling structure for EN-DC NR/LTE and NR SA and came to the following conclusions:

· RAN2 working assumption “MIMO layers capability will not be included into the band combination signalling” contradicts to RAN4 agreements and limits UE implementation flexibility. RAN4 agreed that UE shall be allowed to signal number of supported MIMO layers with per band per CA band combination granularity for NR and LTE.

· The signalling details are up to RAN2

· The following signalling options were discussed in RAN4 (for information to RAN2)

· Option 1: Reuse per-BoBC MIMO layer signalling for all CA band combinations

· Option 2: Reuse per-BoBC MIMO layer signalling for problematic CA band combinations

· RAN4 observed that a subset of CA combinations may require such signalling of the number of MIMO layers with per band per CA band combination granularity. For other CA combinations per band signalling granularity of MIMO layers signalling could be applicable.

· RAN2 working assumption “MIMO layers capability will be signaled with per CC granularity as a part of the baseband processing capabilities (BPC) signalling” is aligned with RAN4 understanding and was already recommended to be used in the previous LS R4-1711888 to handle UE baseband implementation constraints.

RAN2 agreement that “UE can report the number of MIMO layers per band” is aligned with RAN4 understanding.
Discussion:
Decision:

Revised to R4-1714257 (from R4-1713684) 


R4-1714257
[draft] LS reply on MIMO layers UE capabilities






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
RAN4 would like to thank RAN2 for their LS on UE baseband processing capability (R2-1712078).

RAN4 discussed the RAN2 agreements and working assumptions MIMO layers signalling structure for EN-DC NR/LTE and NR SA and came to the following conclusions:

· RAN2 working assumption “MIMO layers capability will not be included into the band combination signalling” contradicts to RAN4 agreements and limits UE implementation flexibility. RAN4 agreed that UE shall be allowed to signal number of supported MIMO layers with per band per CA band combination granularity for NR and LTE.

· The signalling details are up to RAN2

· The following signalling options were discussed in RAN4 (for information to RAN2)

· Option 1: Reuse per-BoBC MIMO layer signalling for all CA band combinations

· Option 2: Reuse per-BoBC MIMO layer signalling for problematic CA band combinations

· RAN4 observed that a subset of CA combinations may require such signalling of the number of MIMO layers with per band per CA band combination granularity. For other CA combinations per band signalling granularity of MIMO layers signalling could be applicable.

· RAN2 working assumption “MIMO layers capability will be signaled with per CC granularity as a part of the baseband processing capabilities (BPC) signalling” is aligned with RAN4 understanding and was already recommended to be used in the previous LS R4-1711888 to handle UE baseband implementation constraints.

RAN2 agreement that “UE can report the number of MIMO layers per band” is aligned with RAN4 understanding.
Discussion:
Decision:

Approved


9.7.14
Input to Testability SI on UE performance test scope [NR_newRAT]

Input from group1
R4-1712315
NR FR2 UE demodulation test methodology requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we provided our views on the FR2 UE demodulation test methodology. The following proposals are made: 

Proposal 1: The demodulation test methodology should allow to control DL SNR at each RX chain / port with ±X dB accuracy. The test method should allow to differentiate UE implementations with [1dB] SNR difference with sufficient reliability. For example X ≤ [0.5 – 1.0] dB should be considered.

Proposal 2: The demodulation test methodology should consider at least baseband functionality verification. E2E tests are not precluded. It is recommended that the test method experts provide more detailed analysis of possibility to support both approaches in one test setup.

Proposal 3: NR TR 38.901 channel models are supported (e.g. TDL and/or CDL).

Proposal 4: Test equipment vendors and methodology proponents are encouraged to respond to the complete list of expectations summarized in Table 1 for the NR AH #4 meeting.

Discussion: 

Ericsson: we are quite aligned with proposals. We could focus on baseband and set metric and get a good alignment. We need more time to discuss the details.
Keysight: Demodulation requirements are based on RF rather than antenna. The actual signal through antenna is different from the signal in baseband test. We cannot wait for the device to be ready before do the actual demodulation performance work. We need to re-think the demodulation work considering the actual scenario.
Anritsu: Our view overlaps with Keysight. For beam selection conclusion, we do not know how we can get that.
R&S: I see the commonality between Intel and Ericsson paper. For Keysight antenna comments, it is quite challenging to do model and it should not be in Rel-15 timeline.
Qualcomm: Intel comments about that when commercial device is ready and then decide how to do test is not OK for us.

Keysight: we need to expend the scope of the simulation work to include the antenna to address what Qualcomm comment.

Ericsson: This is paper about what should be consideration for demodulation. It is not related to whether to wait for the commercial device ready.

Keysight: we agree with Ericsson that we should do the work. But we should consider what is the antenna impact. For OTA and TRP/TRS, we had bad time and we should avoid that situation.

Anritsu: Here the assumption would be that baseband is equal to demodulation.

R&S: this paper said that end to end performance should be considered. The paper is just saying that let us focus on baseband and EtoE requirement is not precluded. But the question is when Eto E requriemetn be defined. 
Intel: it may be difficult to include antenna impact. We have concern on the delay of completion of work. Both baseband and end to end are important but we can do it phase by phase. We should have some priority. Maybe there is some impact on UE demodulation. We need understand what is the impact.

Keysight: we need start baseband work. In the past, OTA experts had no input from demodulation group. That is bad. This time we need some input from demodualution group. We need at least one demodulation requirement including antenna.

Ericsson: we should talk about the prority. We should do step by step. Let us focus on baseband.

Qualcomm: we need test algorithm and functionality to see the UE works.
Decision:

Noted


R4-1713077
Demodulation Testing for NR FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 
In this paper we briefly discussed the definition of the beam correspondence requirements. Based on our analysis we 
We also proposed a test methodology in Section 2.2.
The WF in [1] contained several other questions related to the testing environment. We provide our input below:

· Number of UE Rx ports

· 2Rx ports

· Number of MIMO layers

· 2 MIMO Layers, baseline should be polarization MIMO

· Maximum distance between simultaneously active Rx antenna elements (antenna aperture)

· Baseline assumption should be that active antenna elements could be on opposite edges of the device.

· Number of BS TX antennas

· Number of cells

· Baseline for demod should be single cell. Interfering cells could be added in the future

· Channel models

· Emulation of spatial channels is highly desirable

· Impact of UE antenna pattern on channel models

· See section 2.1

· Interference and channel conditions

· Baseline should be single cell. Ability of TE to create spatially white noise should be further investigate

· UE tracking of beam directions

· FFS

· Channel state information reporting

· Should be tested

· Impact of UE antenna pattern for baseband performance

· FFS

Discussion: 

Intel: generally we agree that the channel model needs be modified, like Doppler spread by applying the antenna on the channel model to see what the change is.
Ericsson: The impact on channel model of antenna depends on form factor and design. It is impractical to go through all the anteann design. From baseband handling, it is common to handle the Doppler spread and… the baseband algorithm is the general.

Qualcomm: there seems some contradict. We do not need to simulate all the antenna design. For Doppler spread, the baseband design may not be general.

Ericsson: that is why we have a set of requirements to cove r different Doppler spread.
Keysight: We are going to come up with the new channel model with the assumption of antenna. What can we use as the generic antenna? You simply use the antenna during the test. 
R&S: 38901 we should restrict to three scenarios. These will result in the different model parameters.
Keysight: For baseband test, we need do something to generic model including antenna. We have some antenna model now in the demod. We should extend them.
R&S: I agree with Keysight including antenna is difficult. Including antenna in the assumption is more difficult.
Decision:

Noted


R4-1713201
Essential aspects for NR UE performance tests






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution provides results and analysis for NR UE performance part with proposals as following.

Proposal 1: The test method for NR UE performance tests must have a way to control the antenna correlation in a stable/fixed way so it will not bring extra impact to change the baseband performance when it comes to baseband functionality, e.g. different advanced receivers require differential performance requirements to be verified under the same correlation.

Proposal 2: Based on the assumption that antenna correlation can be controlled/fixed such correlation should be kept high enough to ensure a good antenna design for NR UE so not to deteriote the general performance together with baseband implementation. CITA method using SIR seems more appropriate to evaluate UE performance under MIMO condition reflecting live network.

Proposal 3: With OTA RTS, to keep a more stable test enviorment in the meanwhile reduce the test complexity, at least for UE performance tests including demodulation, CSI and functional tests listed in [3], it’s preferable to take the channel without spatial features so Option A is preferred.

Then the key points of such method include 1) is on the reported channel from DUT and 2) is on the channel inversion done by the OTA adaptors. Because any bias raised to either one of the points it will bring an obvious impact to the performance part, e.g. 2dB difference on baseband can be easily eaten up by any difference either from the reported channel or the channel inversion. So, more evaluations are needed e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments in the end.

Proposal 4: To prove the testability, we need to have further evaluations on the Option A for the 2-stage approach of OTA e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments within 2dB in the end.

 Proposal 5: Use IF/TAB interface for conducted testing as backup plan for NR mmWave UE performance tests, in case the OTA method can’t fulfil the test scope or test quality (which should be the definition of testability), to make sure we can still have the NR UE performance tests testable in Rel-15 timeframe.

· No standardized IF interface and it’s completely up to UE vendors to provide the IF interface based on their own UE receiver design.

· Only THE ONE UE sent to the test lab needs to provide such connectors as IF interface for conducted testing instead of all commercial UEs.

Discussion: 

Keysight: for #1, on the capability on the control correlation it is not necessary. For #2, we need some work what is the metric. For #4, it is out of scope here and that should be discussed in testability SI. For #5
Decision:

Noted


Input from group2
R4-1712695
Test scope for NR initial access and beam management at FR2






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Abstract: 
This paper has shown that for the static geometry channel models in [2], the initial access procedure where the BS can transmit up to 64 consecutive beamIDs in a 5 ms burst on a 20 ms cycle results in a highly dynamic spatial environment as seen by the UE. Proper requirements and the associated test procedures are necessary to ensure that initial access at FR2 meets minimum requirements for performance. The interaction of the BS beamsweeping with beamsteering/beamswitching at the UE considerably complicates the initial access process and needs to be fully studied. The testing of these requirements will require a spatial emulation environment that can switch beam directions per BS requirements. Simplifications of the resulting channel have shown that four to eight beams may be sufficient to model the environment.

Discussion: 

R&S: Beam sweeping is really thing that RAN4 will need to test? For simplification of channel model, we cannot bring the RAN1 channel with some modification here. There are a lot of open issues here. Given the beam switching, for every beam, the channel varies.
Ericsson: Initial access may not have the requirements. It is hard in the core work how we can reflect the beamforming.

Keysight: How to define the channel in space. For beamforming, there would be large dB degradation in some direction compared to peak. We should look at what the actual channel is.
Decision:

Noted


R4-1713845
On test requirements and test methods for NR RRM OTA testing






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 
In this paper, we shortly summarize the ongoing discussion about different type of RRM requirements and test methods. So far, these can be classifed in baseband requirements and test methods (similar to LTE RRM, at UE receiver) and spatial / end-to-end requirements and test methods (new domain compared to LTE RRM, including the antenna performance and directional aspects). We encourage the group to: 

Proposal: Define initially baseband RRM requirements, as these offer more initial performance confidence and testing security and feasibility, while then investigate and identify the RRM spatial scenarios of interest, which help in the definition and design of practical spatial test solutions at a later stage.

Discussion: 

Decision:

Noted


R4-1712734
Analysis of RRM FR2 requirements






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Abstract: 
Discussion: 

Decision: 

The document was Withdrawn.



9.7.15
Other specifications [NR_newRAT]

R4-1713200
Test scope and UE performance spec 38.101-4 drafting rules






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we provide proposals on RAN4 internal drafting rules for 38.101 as the following.

Observation 1: The test scope for NR UE performance should focus on the purpose of which features are to be verified by the tests instead of the test method

Observation 2: It’s important to ensure a good test coverage and test quality for the first release of NR.

Proposal 1: The test scope for NR UE performance tests is listed in Table 1 with the 3 categories of requirements as listed below.

· Basic performance tests for essential NR baseband functionality

· Bandwidth, Subcarrier spacing, DMRS demodulation, CSI-RS for CSI reporting, etc.

· Additonal performance tests for certain NR features

· QCL, new channel coding, dynamic beam switching, time/freq tracking, etc.

· Functional tests for certain NR feature

· Right beam is tracked/used, SRS coherency, etc.

Proposal 3: The high-level structure of performance part should be aligned with RF part.

Proposal 4: Take the example of proposed hierarchical of indexes of subclauses as general RAN4 internal drafting rule for 38.101-2 for performance parts.

· 1st Clause level for frequency range

· 2nd Clause level for physical channels

· 3rd Clause level for TM index

· 4th Clause level for Number of Rx antenna ports

Proposal 5: Capture the WI code into the tests e.g. title for better tracking purposes.

Proposal 6: Further extend and capture the RAN4 internal drafting rules into formal documents, similar as [4].

· The same terminologies and definitions should be aligned between performance part and RF part.

· The levels of hierarchical of indexes of subclauses should be kept in a consistent and organized way

· The number of test indexes should be kept as less as possible

· Different physical channels are in different clauses in same level

· TM should be separated in different clauses in same level

· Number of Rx ant port could be organized in one level of subclauses

· CA/DC under same frequency range could be included in the same tests as single carrier tests

· WI code or specific info should be reflected in the tests e.g. in the title

· SDR in separated clauses for frequency range 1, range 2 and interworking parts, even for same UE category

Table 1 Test scope for NR UE performance
	Category
	Test matrix
	Test purpose
	Receiver type

	
	NR range 1 (<6GHz)
	NR range 2 (>6GHz)
	Interwork
	
	

	LTE baseline performance tests
	Basic FRC performance tests
	Comapre NR under equivalent test scenario with performance from LTE e.g. 20MHz TM10 as a reference with FRC
	Comapre NR under equivalent test scenario with performance from LTE e.g. 20MHz TM10 as a reference with FRC
	NSA with DC, SA with DC/CA with at least 2CCs with 20MHz on each CC to compare with LTE CA/DC
	The goal is to have LTE as baseline performance to compare with so under equivalent test scenario NR should have similar performance as LTE. Different modulation orders should be covered.
	MMSE-IRC

	
	Complementary VRC performance tests
	Same test scenarios except FRC but using VRC
	Same test scenarios except FRC but using VRC
	Same test scenarios except FRC but using VRC
	Same as FRC but with link adaptation on. No OLLA is enabled.
	MMSE-IRC

	Basic UE demdulation tests
	PDSCH
	FRC tests with SNR/SINR values to check TP
	FRC tests with SNR/SINR values to check TP
	NSA with DC, SA with DC/CA with FRC tests with SNR/SINR values to check TP
	The goal is to ensure the verification of basic NR feature e.g. existing/new numerologies, exisiting/new bandwidths, new MIMO schemes, number of Rx ant ports, etc. So, certain test coverage is needed
	MMSE-IRC

	
	PBCH and control channels
	FRC tests with SNR/SINR values to check BLER
	FRC tests with SNR/SINR values to check BLER
	NA
	The goal is to ensure the verification of basic NR feature e.g. existing/new numerologies, exisiting/new bandwidths, number of Rx ant ports etc. For PBCH and control channel demodulation compared to LTE NR should ensure DMRS based estimation.
	MMSE-IRC

	Basic UE CSI tests
	CQI
	Reported medium CQI in certain range under fixed SNR
	Reported medium CQI in certain range under fixed SNR
	Each CC reports correct CQI separately
	The reported CQI is accurate and stable enough to follow the channel condition for both wideband and subband CQI reporting
	MMSE-IRC

	
	PMI
	Follow PMI is providing enough gain than random PMI
	Follow PMI is providing enough gain than random PMI
	NA
	The PMI is correctly estimated as the reported PMI
	MMSE-IRC

	
	RI
	Follow rank is providing enough gain than fixed rank
	Follow rank is providing enough gain than fixed rank
	NA
	The RI is correctly estimated as the reported RI
	MMSE-IRC

	New UE demodulation tests
	PDCCH tests
	FRC tests with SNR/SINR values to check BLER
	FRC tests with SNR/SINR values to check BLER
	NA
	New beamforming for PDCCH with closed loop
	MMSE-IRC

	
	PDSCH tests with time and frequency tracking 
	FRC tests with SNR/SINR values to check TP
	FRC tests with SNR/SINR values to check TP
	NSA with DC, SA with DC/CA with FRC tests with SNR/SINR values to check TP
	Throughput performance with time/frequency estimation by CSI-RS or DMRS based on RAN1 decision
	MMSE-IRC

	
	PDSCH tests with beam tracking estimated by CSI-RS
	FRC tests with SNR/SINR values to check TP
	FRC tests with SNR/SINR values to check TP, different beams for mmWave
	NSA with DC, SA with DC/CA with FRC tests with SNR/SINR values to check TP
	Throughput performance
	MMSE-IRC

	
	MU-MIMO tests
	FRC tests with SNR/SINR values to check TP
	FRC tests with SNR/SINR values to check TP
	NA
	MU-MIMO with new channel, interference, and user model to ensure it reflects the new NR MU-MIMO scenarios
	R-ML

	New UE CSI tests
	CQI
	New test matrix may be needed due to the dynamic CSI-RS changing in different REs and selection of measurement or REs from UE side to ensure certain performance
	New test matrix may be needed due to the dynamic CSI-RS changing in different REs and selection of measurement or REs from UE side to ensure certain performance
	NA
	New matrix is needed and TBD
	MMSE-IRC

	
	Dynamic beam switching
	New test matrix to ensure certain throughput performance when it’s under condition for the UE to dynamically switch the beam
	New test matrix to ensure certain throughput performance when it’s under condition for the UE to dynamically switch the beam. Different number of beams are needed for mmWave
	NA
	New matrix is needed and TBD
	MMSE-IRC

	New UE funcational tests
	UL-MIMO beam forming
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix is needed to ensure right precoder is used from UE side
	NA

	
	PRACH
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix is needed to ensure right beam is used to transmit PRACH from UE side
	NA

	
	SRS
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix is needed to ensure right beam is used to transmit SRS from UE side
	NA

	
	
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix is needed to ensure UE transmits on beams as instructed by SRI. SRS resource indication (SRI) can be used to tell the UE to use a beam it has previously transmitted on. 
	NA

	
	
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix for tracking the antennas is needed to ensure proper antenna switching is verified
	NA

	
	
	New matrix is needed and TBD
	New matrix is needed and TBD
	NA
	New matrix for tracking the power and phase is needed to ensure proper coherency from UE side
	NA


Discussion: 

Intel: we need more detailed discussions. It is pretty different compared to LTE. Some functionality tests are proposed, which are out of scope of performance part.

Ericsson: for functionality part, that is new. When coming to NR, the first think that the uplink beamforming is new. SRS part is very important information for network side. We require more thinking.
Decision: 

The document was not treated.


R4-1713199
Draft skeleton of 38.101-4 for UE performance






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion
Discussion: 

Decision:

Noted


R4-1712317
Discussion on TS 38.101-4 NR UE performance requirements specification structure






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
In this contribution we provide our views on the TS 38.101-4 specification structure and also discuss on the principles of the NR UE performance requirements specification in order to facilitate discussions on the specification structure. In summary we make the following proposal:

Proposal #1:
Further discuss the NR 38.101-4 UE performance requirements specification structure:

· How to define requirements for different frequency ranges

· How to define requirements with different test methodologies 

· How to define requirements for FDD / TDD / LAA / CA / DC

· How to add requirements for new WI / feature

· How to support easy extension of requirements for different number of RX chains

· How to define applicability rules

· How to introduce NR frequency range 1/2 interworking requirements 

· How to introduce NR/LTE interworking requirements

Discussion: 

Decision:

Noted


9.7.15.1
LS reply to other WGs (except for LS draft listed above) [NR_newRAT]

9.7.15.2
Other requirements [NR_newRAT]

RRM requirement in DRX
R4-1713651
RRM Requirements in DRX in NR





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we have discussed the DRX definition and also analysed the impact of DRX on RRM requirements. Following are the main proposals based on the analysis:

· Proposal 1: Definition of the states when no DRX is used and when the DRX is used shall be defined in TS 38.133.

· Proposal 2: To enable time tracking in DRX the UE shall assume that TRS are available at the UE before the DRX ON provided that the SMTC periodicity ≥ 80 ms and DRX cycle ≥ 1280 ms.

· Proposal 3: The proposed requirements in terms of measurement time for RLM on NR PSCell, NR intra-frequency measurements and inter-frequency measurements are expressed in tables 2, 3 nd 4 respectively.

Table 2: RLM Requirements for NR PSCell in DRX

	No
	Scenario
	OOS/IS Evaluation period
	Applicability/use case

	1
	RLM on NR PSCell without gaps 
	K1*MAX(TDRX, TSMTC)
	SS/PBCH based RLM

	1
	RLM on NR PSCell with gaps 
	G1*K2*MAX(TDRX, TSMTC)
	SS/PBCH based RLM


Table 3: Measurement Requirements for NR Intra-frequency Measurements in DRX

	No
	Scenario
	Measurement time
	Applicability

	1
	Measurement without gaps on cells of carrier with activated serving cell
	L1*MAX(TDRX, TSMTC)
	Measurement on cells of: PSC or SCC with activated SCell

	2
	Measurement without gaps on cells of carrier with deactivated serving cell
	L2*MAX(TDRX, TSCellCycle)
	Measurement on cells of: SCC with deactivated SCell

	3
	Measurement with gaps on cells of carrier with activated serving cell
	G1*L3*MAX(TDRX, TSMTC, Tgap)
	Measurement on cells of: PSC or SCC with activated SCell

	4
	Measurement with gaps on cells of carrier with deactivated serving cell
	G1*L4*MAX(TDRX, TSCellCycle)
	Measurement on cells of: SCC with deactivated SCell


Table 4: Measurement Requirements for NR Inter-frequency Measurements in DRX

	No
	Scenario
	Measurement time
	Applicability

	1
	Measurement with gaps on cells of inter-frequency carrier 
	G2*M1*MAX(TDRX, TSMTC, Tgap)
	Measurement on cells of non-serving NR carrier. 


A TP to TS 38.133 to define DRX active and inactive times is provided in [3]

Discussion: 

Nokia: We would check. We should need focus on non-DRX mode requirements and then discuss the DRX requirements.

Ericsson: For RLM, we have already touched DRX. The requirements for DRX are core part. There is nothing new compared to LTE.
Mediatek: Which DRX cycles should be followed to define the inter-frequency and inter-RAT requirements?

Ericsson: Based on DRX of CG. 
Huawei: there are a lot of timers. drx-onDurationTimer is runing should be belong to DRX.

Ericsson: OK.
Intel: For Anything related to measurement without gap, the number of searchers should be taken into account.
Decision:

Noted


TP
R4-1713652
TP to TS 38.133 v0.3.0: Applicability of Requirements in DRX





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

A text proposal to specify the conditions under which the UE shall meet requirements with and without NR is provided for TS 38.133 version 0.3.0.
On 3.7.1 RRC connected state requirements in DRX.
Discussion: 

Decision:

Revised to R4-1714258 (from R4-1713652) 


R4-1714258
TP to TS 38.133 v0.3.0: Applicability of Requirements in DRX





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

A text proposal to specify the conditions under which the UE shall meet requirements with and without NR is provided for TS 38.133 version 0.3.0.
On 3.7.1 RRC connected state requirements in DRX.
Discussion: 

Decision:

Endorsed


Random access
R4-1712240
NR Random Access Summary and Impact on RAN4 RRM Specification






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 
In this paper, we give the summary on RAN1 and RAN2 progress on random access, while provides the views for the corresponding impact on RAN4 RRM specification, with the following observations provided: 
Observation 1: Based on RAN2 agreement:
- Both 4-step contention-based and 3-step contention-free random access will be introduced in NR similar to E-UTRA. 
- The events triggering NR Random access procedure is similar to E-UTRA, except the following difference: (1) RA procedure is triggered by the transition from RRC_INACTIVE; (2) UEs’ (in RRC_IDLE and RRC_INACTIVE) Request for Other SI, i.e., the feature called “on-demand SI”. 
Observation 2: NR UE is required to have the random access procedure only on certain SS/PBCH blocks with the NW-configured SS-RSRP threshold satisfied.

Observation 3: For contention-based random access, an association between an SS/PBCH block in the SS burst set and a subset of RACH resources and/or preamble indices is configured, which could be utilized to facilitate gNB TX beam selection in Msg2, regardless of whether TX/RX beam correspondence is available or not at gNB side.

Observation 4: Single RACH preamble transmission could be utilized if UE TX/RX beam correspondence exists; while multiple RACH preamble transmission is deprioritized by December for the case where UE does not hold the beam correspondence.

Observation 5: The expected UE behavior for On-demand SI request is different, i.e., the Random Access Response includes RAPID only for this case, and UE should monitor Other SI transmission afterwards. 
Observation 6: Though the reception of multiple RACH transmissions’ response and power ramping suspension mechanism have not been completed yet, the RAN4 specification related procedures for RAR reception are completed.

And the proposed major changes (compared with the requirement in TS36.133) as below:

	C1. The RACH transmission absolute power accuracy and relative power accuracy should be based on TS 38.101-1 and TS 38.101-2, for FR1 and FR2 respectively. 

	C2. Correct behaviour when transmitting Random Access Preamble for contention based random access: 
Based on UE’s selection of SS/PBCH block and if the association is provided between the random access preambles and the selected SS/PBCH block, UE’s behavior of random access preamble selection should be specified. 
Based on UE’s selection of SS/PBCH block and if the association is provided between the PRACH occasions and the selected SS/PBCH block, UE’s behavior of random access preamble transmission on the correct occasion should be specified. 

	C3. Correct behaviour when transmitting Random Access Preamble for non-contention based random access: 
Based on UE’s selection of SS/PBCH block and if the association is provided between the PRACH occasions and the selected SS/PBCH block, UE’s behavior of random access preamble transmission on the correct occasion should be specified.

	C4. Correct behaviour when receiving Random Access Response for non-contention based random access:
UE’s behavior should be discriminated by whether the RA is triggered by Other SI request form UE. 
If no, the expected behavior should be similar to LTE’s counterpart, while if yes, the expected behavior should be defined separately. 


Discussion: 

Huawei: In general we are OK with the observations. It is allowed to use SUL for random access. UE may choose UL or SUL according to procedure. The corresponding UE behaviour should be captured.


Samsung: for SUL, because when we did the summary of procedure, we follow RAN1 agreement and RAN2 spec. In current stage, the SUL related procedure was not complete. But we notice that RAN1 agreement is clear for SUL. I think the big difference is related to the selection between UL and SUL, which depends on network configuration. It seems that there are three options: 1) have editorial note and wait for RAN2 part compelet; 2) have paragraphs like eMTC that the additional requirements for SUL UE; 3) make the normal procedure general to all the cases including SUL.

Huawei: We prefer the second one. We do not think it is a good idea to make the requirement general to capture SUL. UE does RSRP measurement and then do random access. For SUL there will be different requirements for random access. We need the different tests for UE to do the PRACH on UL or SUL.
Ericsson: on demand- requirement, it is not part for NSA. Meassage 3 or 1?

Samsung: on demand, the most case is for SA. But I do not think that random accesss is specific to SA. It is quite general. UE will ask the on-demand SI and the network will responds with RAR and then UE wil monitor SI.

Ericsson: RAN2 also defined all the things for SA and NSA. If it is not NSA, we do not need to do now.
Decision:

Noted


TP
R4-1712241
TP to TS 38.133: Random access





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Samsung

Abstract: 
In this paper, we provide the text proposal to TS 38.133 on the core requirement of random access.
On 6.2.2.
Discussion: 

Samsung: got offline comments for reselection, on-demand and SUL.
Ericsson: Do you also cover SCell? The active SCell should be removed.
Decision:

Revised to R4-1714259 (from R4-1712241) 


R4-1714259
TP to TS 38.133: Random access





38.133
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Samsung

Abstract: 
In this paper, we provide the text proposal to TS 38.133 on the core requirement of random access.
On 6.2.2.
Discussion: 

Samsung: got offline comments for reselection, on-demand and SUL.
Ericsson: Do you also cover SCell? The active SCell should be removed.
Decision:

Endorsed


9.8
Testability [FS_NR_test_methods]
R4-1713050
UE Test Coverage in mmWave NR






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This Tdoc considers some specific scenarios involving UE tracking of beam directions to help decide the requirements to be tested. The coverage of the currently envisaged baseline Test systems is evaluated, and recommendations are made for the way forward. 

Discussion: 

Decision: 

The document was Noted.


R4-1712545
Consideration on far field distance at mmWave






  CR-  rev  Cat:  () v





Source: Anritsu Corporation

Abstract: 

To establish a practical and appropriate size of the OTA test system is very important for mmWave products. Here we discuss about a device size to determine the far field distance while still keeping the black box test approach.

Discussion: 

Intel: for regulatory requirement, we have already disclosed antenna poisiotn. DUT position can be optimized. Because of this, we can support this proposal.

KS: we would like to go with black box way. We do not agree with this proposal.

R&S: UE and chipset vendors supported black box test in Berline. But now some chipset vendors support white test.

Anritsu: Testability Study is very focus on uncertainity. For KS, we will choose somewhere between white and black box test. We can still keep a part of black test approach.

Sony: we support idea on having somewhere between black and white box approach.

Decision: 

The document was revised in R4-1714019.


R4-1714019
Consideration on far field distance at mmWave






  CR-  rev  Cat:  () v





Source: Anritsu Corporation

Abstract: 

To establish a practical and appropriate size of the OTA test system is very important for mmWave products. Here we discuss about a device size to determine the far field distance while still keeping the black box test approach.

Discussion: 

Decision: 

The document was Noted.
9.8.1
General (Ad-hoc MoM, TR) [FS_NR_test_methods]

R4-1712885
NR testability adhoc meeting notes






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1713810
TR38.810 v0.0.6





38.810
  CR-  rev  Cat:  (Rel-15) v0.0.5





Source: Intel Corporation (UK) Ltd

Discussion: 

Decision: 

The document was Approved.
R4-1713812
TR38.810 v0.1.0





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation (UK) Ltd

Discussion: 

Keysight: information on the maximum power in the WF(R4-1712809) will be added in the TR next meeting. 

Decision: 

The document was Approved.
R4-1713664
TP to TR38.810 – Fixing issue to the existing version - Adding reference






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

A new draft of the TR38.810 v.0.0.6 was distributed through the e-mail reflector. This version does include the TPs approved during the RAN4#84-bis. 

This contribution presents the draft text for the proposed modification to sub-clause B.1.1.4.8. Especially a reference has been added to the list of references and the corresponding reference is added in sub-clause B.1.1.4.8.

Discussion: 

Decision: 

The document was Revised in R4-1714377



R4-1714377
TP to TR38.810 – Fixing issue to the existing version - Adding reference






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

A new draft of the TR38.810 v.0.0.6 was distributed through the e-mail reflector. This version does include the TPs approved during the RAN4#84-bis. 

This contribution presents the draft text for the proposed modification to sub-clause B.1.1.4.8. Especially a reference has been added to the list of references and the corresponding reference is added in sub-clause B.1.1.4.8.

Discussion: 

Decision: 

The document was Approved.



9.8.2
Measurement uncertainty and test tolerance [FS_NR_test_methods]

R4-1713006
NR MU offline call#1 meeting minutes





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: CATR

Discussion: 

Decision: 

The document was Approved.



R4-1713008
NR MU offline call#2 meeting minutes





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: CATR

Discussion: 

Decision: 

The document was Approved..

R4-1712809
WF on NR MU and test tolerance






  CR-  rev  Cat:  (Rel-15) v





Source: CATR

Discussion: 

Decision: 

The document was Approved.
R4-1713215
TP on Measurement Uncertainty assessment





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: CATR

Discussion: 

Decision: 

The document was Approved.
R4-1712886
Whitebox approach MU improvements






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1713659
Estimating the Measurement Distance Uncertainty for the measurement baseline setup at mmWave 






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #84-bis, UE RF testability discussions mainly focused on the definition of each uncertainty term of the measurement uncertainty budget for the baseline measurement setup. Some terms’ definitions were agreed while for others further studying was needed. Especially the uncertainty associated with the measurement distance was recognized to be requiring some further investigations before removing the TBD.

This contribution provides some simulations results with the aim of understanding the measurement uncertainty associated with the measurement distance – range length.

Discussion: 

Decision: 

The document was Noted.
R4-1712547
Measurement Uncertainty values of EIRP/EIS for mmWave






  CR-  rev  Cat:  () v





Source: Anritsu Corporation

Abstract: 

Based on the agreed baseline test setup at the telecon after #84bis, we provide our calculation result of MU values for EIRP/EIS at mmWave range.

Discussion: 

Decision: 

The document was Noted.



R4-1712662
MU aspects for EIS






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.



R4-1712664
MU proposal for CATR






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Revised in R4-1714534

R4-1714534
MU proposal for CATR






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Revised in R4-1714541

R4-1714541
MU proposal for CATR






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.
R4-1713680
FR2 NR UE RF Baseline Test System Assumptions for assessing the measurement uncertainty 






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Abstract: 

This contribution introduces a sample system setup for in-band UE RF conformance measurements excluding carrier aggregation for the NR UE RF baseline system for FR2. 

Discussion: 

Decision: 

The document was Noted.
R4-1713677
Test Equipment Measurement Uncertainties for NR UE RF Baseline System 






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Abstract: 

This contribution introduces test equipment measurement uncertainties for the NR UE RF baseline system. 

Discussion: 

Decision: 

The document was Noted.
R4-1713716
MU proposal for RF baseline






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.
R4-1713695
Mismatch Uncertainty Example for the Calibration Stage






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was Revised in R4-1714378
R4-1714378
Mismatch Uncertainty Example for the Calibration Stage






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was Noted.
R4-1712661
Extension of quiet zone characterization method to include phase characterization






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd,MVG Industries

Discussion: 

Decision: 

The document was Noted.
R4-1712663
QZ calibration procedure for CATR






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.


R4-1713662
QZ Ripple Test at mm-Wave – Proposal for directivity mask for reference antenna






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #84-bis, contribution R4-1711272 was approved [1]. Basically, it was agreed on standardize a mask for directivity and HPBW for the reference antenna to be used for the QZ ripple test at mm-Wave.

This contribution is proposing a directivity mask.

Discussion: 

Decision: 

The document was Noted.
R4-1713682
Measurement Results for the NR UE RF Baseline System QZ Validation






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was Noted.



9.8.3
UE RF [FS_NR_test_methods]

R4-1712384
Test system for compact antenna test range (CATR) based on probe scanning method






  CR-  rev  Cat:  () v





Source: CATR

Discussion: 

Decision: 

The document was Noted.



R4-1713660
On the environmental conditions for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Noted.



R4-1713661
On the ideal receiver for OTA global in-channel TX test






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713839
Compact Antenna Test Range (CATR) – Reciprocity






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

During 3GPP RAN4 NR #3, the Compact Antenna Test Range (CATR) power transfer function was discussed [1]. It was shown that the CATR can be used for RX and TX type of measurements and the uncertainty due to the DUT offset from the center of the QZ can be considered negligible in the Measurement Uncertainty budget calculation. 

This contribution aims to provide measurement results for the reciprocity in a CATR

Discussion: 

Decision: 

The document was Noted.



9.8.3.1
Baseline Measurement setup [FS_NR_test_methods]

R4-1712665
Enhanced UE beamlock definition






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Intel: On proposal 1, if there are existing procedures in the spec? Whether it is feasible to reuse the exsting siganaling. On proposal 2, no beamlock function needed for FR1. 

CATR: For FR1, it is out of scope of SI. 

Keysight: It is possible to reuse the existing signalling, still some aspects need optimization. We do not have strong view on this. It is reasonable to consider the beamlock in FR1. We agree with CATR but it is related to the definition of beamlock function definition. We can trigger the discussion for Demod test. 
Decision: 

The document was Noted.



R4-1712666
UE powerlock 






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Intel: we do not agree to introduce the power lock. It is up to UE implementation for power control. The test enviorment will not well presented the device performance. 

R&S: We support this approach. There are some useful scenarios. 

Keysight: We understand it is not normal procedure. Beamlock is very important function. Power lock will be useful in the future. 

ETS: whther it is fixed power or fixed power control 


Keysight: fixed power. 

Decision: 

The document was Noted.



R4-1713663
Considerations on UE Reference Sensitivity Measurement Setup






  CR-  rev  Cat:  () v





Source: Sony

Abstract: 

This contribution highlights the need for a somewhat more detailed definition be included on how to setup and perform FR 2 downlink reference sensitivity measurements over the air than what currently is available in TS 38.101-2 section 7.2 and 7.3. Since antennas and arrays can be designed in many different ways the OTA test system must be configured to capture EIS and REFSENS regardless of implementation, in particular with respect to different diversity schemes.

Discussion: 

Decision: 

The document was Noted.



R4-1713848
Optimizing the operating range of RF test setup using CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.



9.8.4
Propagation model [FS_NR_test_methods]

R4-1712736
Updated channel model spatial filtering using 38.803 gNB Tx antenna assumptions






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.



R4-1713786
Analysis of small scale fading on channel geometry






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.



R4-1713811
BS antenna pattern parameters for UE testing






  CR-  rev  Cat:  (Rel-15) v





Source: HuaWei Technologies Co., Ltd

Discussion: 

Decision: 

The document was Approved.



R4-1713847
On Feasibility of spatial emulation of Multi-AoA






  CR-  rev  Cat:  () v





Source: ROHDE & SCHWARZ

Abstract: 

This contribution discusses the feasibility of spatial emulation of Multi AoA, e.g., using the Simplified Sectorized-Multi Probe Anechoic Chamber (SS-MPAC) system solution proposed for demodulation and RRM testing as baseline system. The focus of this investigation is the resulting number and the arrival angular spread of rays that need to be emulated as well as the far-field (FF) distance criteria. 

Discussion: 

Keysight: we have similar paper on this topic. There is misunderstanding on the number of probes. Our analysis shows small number of probes can be used to emulate the accurate channel model. We need to find the agreement among channel emulator vendors. 

Decision: 

The document was Noted.



9.8.4.1
Propagation model for RRM [FS_NR_test_methods]

9.8.4.2
Propagation model for demodulation [FS_NR_test_methods]

R4-1713658
Improved capacity evaluation of TR 38.901 CDL models in mmWave (FR2) environment






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

The idea of using a single probe per cluster for OTA testing holds some promise for reduced complexity OTA methodologies for measuring UE demodulation performance in the millimeter wave bands (FR2). Here, it is further investigated by exploring a different UE antenna model, and for CDL models A-E.

Discussion: 

Intel: Are we going to collect some results in this meeting?

Keysight: it is an important but we may need to deporitize demod work in this week. 

Huawei: we could investigate this to simply the test setup. 

R&S: this setup will be used to test RF and BB jointly. We have to further study. 

Anritsu: We agree with Keysight. We may need to approve the proposals in this week. We hope more results could be presented in Jan. For Huawei, we are still working on the details. For R&S, we have discussed this before.  

Decision: 

The document was Noted.



R4-1713679
Improved Capacity Metric for CDL Models in mmWave Environment






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

At RAN4 #84 (Berlin), a discussion paper was presented to define metrics for evaluating different channel models and a capacity metric was presented. One assumption behind this metric is that the receiver has perfect knowledge of the channel, but the transmitter has no knowledge.

It is also important to consider a capacity metric that assumes knowledge of the channel at the transmitter as well as the receiver. This discussion paper presents the definition of this metric. Some example plots are also provided using the IID channel.

Discussion: 

Decision: 

The document was Noted.



9.8.5
RRM requirements [FS_NR_test_methods]

9.8.5.1
Baseline measurement setup [FS_NR_test_methods]

R4-1713846
TP for TR 38.810 v0.0.5 on RRM baseline setup





38.810
  CR-  rev  Cat:  (Rel-15) v0.0.5





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Withdrawn.



9.8.6
UE Demodulation [FS_NR_test_methods]

R4-1712702
Spatial impact on demodulation requirements






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Anritsu: it is a very useful analysis. We support the proposal. 

Decision: 

The document was Noted.



R4-1713774
Impact of fast fading on strongest beam index for static geometry channels






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

R&S: For demod, power is used as criteria for beam selection as an assumption. Time for beam selection is not achievable especially for CSI test. 


Keysight: we can consider other criteria for beam selection. We need further study the time for selection. 

Anritsu: We support the idea. 


Keysight: we do not need to agree on specific channel model. We can use this channel model as starting point. 

Decision: 

The document was Noted.



9.8.6.1
Baseline measurement setup [FS_NR_test_methods]

R4-1712737
Further analysis of RTS for demod baseline






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

R&S: the beam function shall be also considered in this approach. 

Keysight: if UE change the pattern during the test, RTS cannot be used. 

Decision: 

The document was Noted.



R4-1712738
Further analysis of spatial emulation for demod baseline






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

R&S: RTS do not need to consider the far field distance. 

R&S: it is up to chipset vendors to decide the implementation. 

Anritsu: it is not appropriate to restrict the dimension of antennas for emulation. 

Keysight: the purpose of using probe in the channel emulation is different. 

Decision: 

The document was Noted.



10
Rel-15 Study Items

10.1
Study on LTE DL 8Rx antenna ports [FS_LTE_8Rx_AP_DL]

10.1.1
Identification of RF scope [FS_LTE_8Rx_AP_DL]

R4-1713207
TP for LTE 8Rx UE supported bands in TR36.757






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Abstract: 

LTE 8Rx UE supported bands

Discussion: 

Qualcomm: should this decision made in RAN planetary?
Huawei: For 4Rx case, the decision was made in RAN4.

Qualcomm: Usually, which bands should be included or not is decided in RAN.
Decision: 

The document was approved.



R4-1713210
TP for the scope of UE RF requirements in TR 36.757






  CR-  rev  Cat:  () v





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was approved.

R4-1712343
TP for discussion on available studies and simulation results in the TR of 8Rx SI





36.101
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 
Based on all the available 8Rx studies and simulation results captured in Annex A from all the interested companies, we conclude that:

· No new RRM and RLM requirement shall be defined for 8RX;

· No new PDCCH/PCFICH requirements shall be defined for 8Rx;

· PDSCH requirements for RI ≤ 4 (based on MMSE-IRC baseline receiver): 

· About 3 to 4 dB gains could be observed for noise limited scenarios;

· Limited gains were observed for interference-limited scenarios (e.g. MU-MIMO);

· Throughput performance is very sensitive to the Rx antenna correlation level, and gains decreases as the correlation level increases, especially for higher ranks;

· PDSCH requirements for RI > 4 (based on MMSE-IRC baseline receiver):

· The combination of 8-layer and 64QAM might be able to achieve the maximum configured downlink throughput within the practical operating SNR range, given zero antenna correlation and low MCS level;

· The combination of 6/8-layer and 256QAM could not be feasible to achieve the maximum configured downlink throughput within the practical operating SNR range, even though antenna correlation is zero and MCS is low;

· Throughput performance is considerably impacted by and extremely sensitive to Rx antenna correlation levels, and the throughput degrades dramatically if antenna correlation is not zero.

Discussion: 

Qualcomm: some of observations that there is sensitivity to correlation. Probably we shoud not capture that part in the conclusion but we can capture the results in the Annex. 6Layer, we show that the peak throughput can be reached.

Intel: we understand the different companies had different results. We need to capture the different observations in the TR.
Huawei: similar comments as Qualcomm.

Intel: We understand that if other companies are not comfortable to capture the conclusion based on single company. We are OK to capture Intel observation somewhere.
Decision:

Noted


R4-1713466
TP for evaluation results for 8Rx in TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for 8Rx evaluation results for TR 36.757.

Discussion: 

Decision:

Revised to R4-1713916 (from R4-1713466) 


R4-1713916
TP for evaluation results for 8Rx in TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for 8Rx evaluation results for TR 36.757.

Discussion: 

Intel: include Qulacomm comments in the TP.

Huawei: please give the detailed changes.

Qualcomm: some figures need be changed as well as Texts.
Decision:

Revised to R4-1714420 (from R4-1713916) 


R4-1714420
TP for evaluation results for 8Rx in TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, Qualcomm Incorporated

Abstract: 

This paper provides the text proposal for 8Rx evaluation results for TR 36.757.

Discussion: 
Decision:

Approved


R4-1713467
TP on identified UE demodulation requirements for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for the identified UE demodulation requirements.

Discussion: 

Intel: it is too early to discuss the work item proposal. We need first to agree on the conclusion of SI.

Huawei: for Intel, we should first discuss the conclusion of SI and we should achieve the conclusion in this meeting since this is last meeting.
Qulacomm: What channel model do you want further investigate? For higher rank, we need a few samples. We need to select the sub-set.

Huawei: Mediam B is used. We do not intent to introduce the new channel model. For rank, we can further discuss it.
Decision:

Revised to R4-1714272 (from R4-1713467) 


R4-1714272
TP on identified UE demodulation requirements for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for the identified UE demodulation requirements.

Discussion: 

Intel: it is too early to discuss the work item proposal. We need first to agree on the conclusion of SI.

Huawei: for Intel, we should first discuss the conclusion of SI and we should achieve the conclusion in this meeting since this is last meeting.
Qulacomm: What channel model do you want further investigate? For higher rank, we need a few samples. We need to select the sub-set.

Huawei: Mediam B is used. We do not intent to introduce the new channel model. For rank, we can further discuss it.
Decision:

Revised to R4-1714421 (from R4-1714272) 


R4-1714421
TP on identified UE demodulation requirements for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, Qualcomm
Abstract: 

This paper provides the text proposal for the identified UE demodulation requirements.

Discussion: 

Decision:

Approved


R4-1713468
TP on conclusion for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for conclusion for TR 36.757.

Discussion: 

Decision:

Revised to R4-1714273 (from R4-1713468) 


R4-1714273
TP on conclusion for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the text proposal for conclusion for TR 36.757.

Discussion: 

Decision:

Revised to R4-1714422 (from R4-1714273) 


R4-1714422
TP on conclusion for TR36.757






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon, Qualcomm
Abstract: 

This paper provides the text proposal for conclusion for TR 36.757.

Discussion: 

Decision:

Approved


R4-1713469
TR36.757 version 0.1.0






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides merged TR 36.757.

Discussion: 

Decision:

Approved


R4-1713470
Discussion on scope and objectives of UE demodulation






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the WI scope and objectives of UE demodulation requirements. The conclusions are:

Proposal 1: For the rank lower than or equal to 4, the test cases studied in SI are used to define requirements.

Proposal 2: For the rank higher than 4, define test cases for rank=5/6/7/8 for 8Rx.

Proposal 3: Define SDR test for 8Rx in WI.

Proposal 4: Define applicability rule of existing performance requirements for 8Rx capable UEs.
Discussion: 

Qualcomm: We may need work for CSI. We should add CSI test for 8Rx in the future.
Intel: we would like to ask Qualcomm where we add this CSI requirement.
Decision:

Noted


R4-1713471
Re-collection of simualtion results of 8Rx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides summary of the simulation results for 8Rx.
Discussion: 

Intel: there are some items that we still need further discussion. MCS level is not 25.
Decision:

Noted


10.1.2
PDSCH performance with 8Rx evaluation [FS_LTE_8Rx_AP_DL]
R4-1713329
TP for TR36.757 on 8Rx RRM





36.757
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei,HiSilicon

Abstract: 
In this contribution, we propose a text for TS36.757 on 8Rx RRM based on the agreements made in recent RAN4 meetings.
(for approval)
Discussion: 

Decision:

Approved

10.1.2.1
Rank lower than or equal to 4 [FS_LTE_8Rx_AP_DL]

10.1.2.2
Rank higher than 4 [FS_LTE_8Rx_AP_DL]
R4-1712872
Simulation result for TM9 8Rx with rank larger than 4






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we present the simulation result for 8x8 TM9 with rank higher than 4 based on the simulation assumption agreed in RAN4 #84 meeting

Discussion: 

Decision:

Noted


10.1.3
PCFICH/PDCCH evaluation [FS_LTE_8Rx_AP_DL]

11
Liaison and output to other groups
R4-1714481
LS to RAN2 on the occiastion of their centenary meeting
Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1712891
DRAFT Response LS to MSG TFES
Discussion: 

Decision: 

The document was Revised in R4-1714540

R4-1714540
DRAFT Response LS to MSG TFES
Discussion: 

ChairMan: The e-mail approval deadline is 8th Dec.
Decision: 

The document was e-mail approval

Post-meeting note: The document was revised to R4-1714549 and R4-1714549 was approved by email.
R4-1713643
Liaison Statement on RF requirements for the harmonization of 26GHz band in Europe






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

LS reply needed for definition of BS BEM and UE in-band power requirement in 26GHz European band.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1713843
LS on the impact of additional spurious requirements to NR system performance






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Europe Inc.(Italy)

Abstract: 

This LS is to inform CEPT PT1 about the impact on NR capacity and coverage due to the additional requirement for protection of passive bands.

Discussion: 

Decision: 

The document was Withdrawn.


12
Revision of the Work Plan
R4-1712170
New WID on 29dBm UE Power Class for B41 and n41






  CR-  rev  Cat:  (Rel-15) v





Source: SPRINT Corporation

Abstract: 

New WID proposal to add +29dBm UE power class for LTE B41 and NR n41

Discussion: 

Decision: 

The document was not treated.



R4-1712171
Motivation for HPUE Definition for LTE Band 41 and NR n41 Intra-band NSA, SA Mode and 2x2 UL MIMO






  CR-  rev  Cat:  (Rel-15) v





Source: SPRINT Corporation

Abstract: 

Motivation for HPUE Definition for LTE Band 41 and NR n41 Intra-band NSA, SA Mode and 2x2 UL MIMO

Discussion: 

Decision: 

The document was not treated.



R4-1712571
6 GHz LTE LAA/eLAA and NR-U






  CR-  rev  Cat:  () v





Source: Ericsson

Abstract: 

New SI proposal for LTE LAA/eLAA and NR-U operations in 6 GHz (5925-6425 MHz)

Discussion: 

Decision: 

The document was not treated.



R4-1712762
New SID on Study on vehicle UE for NR






  CR-  rev  Cat:  () v





Source: LG Electronics Mobile Research

Abstract: 

It is new SiD on study on vehicle UE for NR.

Discussion: 

Decision: 

The document was not treated.



R4-1712763
Motivation for new SI : Study on vehicle UE for NR






  CR-  rev  Cat:  () v





Source: LG Electronics Mobile Research

Abstract: 

It is motivation paper for new study on vehicle UE for NR.

Discussion: 

Decision: 

The document was not treated.



R4-1713108
[Draft] New WID on Addition of TDD bands for ProSe Communication






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft New WID on Addition of TDD bands for ProSe Communication

Discussion: 

Decision: 

The document was not treated.



R4-1713472
Motivation for new WI on LTE DL 8Rx antenna ports






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the motivation for WI on LTE DL 8Rx atenna ports.

Discussion: 

Decision: 

The document was not treated.



R4-1713473
New WI proposal for LTE DL 8Rx antenna ports






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the WID for LTE DL 8Rx antenna ports.

Discussion: 

Decision: 

The document was not treated.



R4-1713685
New SI proposal: Study on Advanced Receivers for LTE V2X






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation, LGE

Discussion: 

Decision: 

The document was not treated.



R4-1713686
Motivation for SI: Study on Advanced Receivers LTE V2X






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Decision: 

The document was not treated.


13
Future meetings

14
Any other business

15
Close of the meeting(No later than Friday, 5 p.m.)
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