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Endorsement
7.2.4 Enhancements of NB-IoT
WID in RP-161901. 
The objectives apply to the in-band, guard-band, and standalone operation modes and the same coverage enhancement targets as defined in the Rel-13 NB-IoT work item.
R1-1701785
Introduction of NB-IoT+ into 36.212
Huawei

R1-1701877
Introduction of NB-IoT enhancements for LTE
Ericsson
R1-1704031
[Draft] LS on  L1 parameter list for NB-IoT enhancements
Huawei
· Replace operationModeInfo → operationModeInfoNPRS

· Row 18: Add comment: Note that this is the same as an existing parameter in LPP/LPPa, up to RAN2/RAN3 how to handle the specification of this parameter.
The draft LS is approved. Final LS in R1-17004032 (Matthew, Huawei)
7.2.4.1 Positioning
R1-1702135
Discussion on definition of Rx-Tx time difference measurement for HD-FDD
Intel Corporation
Moved from agenda item 5

R1-1701757
On E-CID measurement definition in 36.214
Huawei, HiSilicon
Moved from agenda item 5
R1-1703229
On the UE RX – TX measurement definition
Ericsson LM

R1-1702136
[Draft] Reply LS to RAN4 on HD-FDD Rx-Tx time difference measurement
Intel Corporation

Moved from agenda item 5
R1-1702137
Draft CR on definition of Rx-Tx  time difference measurement

Intel Corporation

Moved from agenda item 5
R1-1703231
Update of the UE RX – TX measurement definition
Ericsson LM
R1-1703739
WF on ECID measurement quantity for eMTC and NB-IoT
Intel Corporation, Huawei, HiSilicon

Agreements:

· Ask the TS36.214 editor to capture the following note in section 5.1.15:
· For a HD-FDD UE, if the UE does not receive any DL transmission in radio frame #i, it shall compensate for the difference in the received timing of radio frame #i and the radio frame in which it did receive a DL transmission used for TUE-RX estimation.
· Send the LS to RAN4 (Seunghee, Intel)
· Capturing the above decision
· Adding the text: “It is RAN1 understanding that the UE is not required to transmit to perform the measurement, and UE can always have available DL and UL subframes within measurement period for ECID positioning in eNB-IoT and FeMTC systems.”
R1-1703783
[Draft] Reply LS to RAN4 on HD-FDD Rx-Tx time difference measurement
Intel

The draft LS is approved. Final LS in R1-1704000.
7.2.4.1.1 Narrowband OTDOA positioning
Relations between NRS and NPRS, remaining details of NPRS configurations
Agreed

· Prepare an LS to RAN2, RAN3, RAN4 on the agreements reached in this section (Jinzhe, Huawei)
R1-1704027
[DRAFT] LS on OTDOA positioning for NB-IoT
Huawei

The draft LS in R1-1704027 is approved, correcting “the ir” → “their”. Final LS in R1-1704028 (Jinzhe, Huawei)

Remaining details of NPRS configurations

R1-1701752
Remaining details of OTDOA assistance data
Huawei, HiSilicon

R1-1701886
Neighbour Cell NPRS Position Determination
Ericsson
R1-1701906
Remaining issues on OTDOA positioning for NB-IoT
ZTE

Relationships between NPRS and other RS

R1-1701753
Relationships between NPRS and PRS
Huawei, HiSilicon
R1-1701885
Remaining issues of OTDOA for NB-IoT
Ericsson
R1-1703421
Remaining details of NPRS configurations
Innovative Technology Lab co.
Agreements

· NPRS are mapped to antenna port 2006
· For in-band operation, OTDOA Assistance Data includes information for the UE to calculate the LTE PRB index of each NB-IoT carrier configured with NPRS according to the following table:
	NPRS-SequenceInfo
	E-UTRA PRB index 
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R1-1703842
Offline summary on QCL for NPRS/PRS
Intel
Agreements:
· If configured, target device may assume that the antenna ports between NPRSs in different NPRS configurations are quasi co-located.
· If configured, target device may assume that the antenna ports between NPRS in a NPRS configuration and PRS in a PRS configuration are quasi co-located.
· If a target device is configured to allow to assume the antenna ports of NPRS/PRS are quasi co-located, the target device reports a single RSTD measured for the quasi co-located antenna ports of NPRS/PRS.
R1-1703688
WF on remaining assistance data for OTDOA in NB-IoT Huawei, HiSilicon

R1-1703924
WF on assistance data of SIB1-NB for OTDOA in NB-IoT
Huawei, HiSilicon, Ericsson, Nokia, ASB

Agreement:

· If the anchor NB-IoT carrier supports NPRS configuration by Part B only, the repetition number of SIB1-NB on the anchor carrier is indicated in OTDOA assistance data 
· Detail signaling is left to RAN2.
R1-1703925
WF on assistance data of timing offset for OTDOA in NB-IoT
Huawei, HiSilicon, ZTE, ZTE Microelectronics, Ericsson
.
Agreements
· The slotNumberOffset and SFN_offset between reference cell and neighbor cell for OTDOA in NB-IoT can optionally be included in assistance data for OTDOA
· If slotNumberOffset is not included in higher layer signaling for NB-IoT, follow current TS36.355 specification, i.e. slotNumberOffset, corresponds to the number of full slots counted from the beginning of a radio frame of the assistance data reference cell to the beginning of the closest subsequent radio frame of the neighbor cell.
· Value set of slotNumberOffset is {0,1,…19}
· SFN_offset = N_rf mod 64 , N_rf corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the assistance data reference cell to the beginning of the closest subsequent radio frame #0 of the neighbor cell.
· Value set of SFN_offset is {0,1,…63}
· Detail signaling is left to higher layer.
· UE may assume the slot timing of the neighbor cell is the same as for the assistance data reference cell, if slotNumberOffset is absent.
· UE may assume the frame timing of the neighbor cell is the same as for the assistance data reference cell, if SFN_offset is absent.
NPRS physical layer collision handling

R1-1702547
OTDOA positioning reference signal
Qualcomm Incorporated
Agreements

· Per NB-IoT carrier configured for NPRS
· UE may assume the same precoder is used for a number of NPRS subframes corresponding to length of bitmap for part A or part A+ part B and NNPRS for part B only
· Note: It is up to the editor how to capture this in the specification
R1-1703864
WF on NPRS/PRS Collision in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
Agreements:

· UE can assume NPRS are not present in subframes transmitting NPSS, NSSS, NPBCH, in the serving cell, for part A, part B, and part A + part B.

· Collision between NPDCCH/NPDSCH and PRS/NPRS PRBs.
· It is up to eNB how to avoid or manage interference between PRS/NPRS transmission and NPDCCH/NPDSCH transmission 
Agreement
· Support for inband NPRS pattern with part B only is removed
R1-1702409
Remaining issues on OTDOA positioning
LG Electronics
R1-1701861
OTDOA Positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

Other

R1-1701751
Clarifications on OTDOA subframe configuration and muting
Huawei, HiSilicon
R1-1703126
Considerations on OTDOA for NB-IoT
Sony
Agreement:
· Use PRS baseband definition for NPRS in case of in-band NB-IoT carrier configured with NPRS

7.2.4.1.2 Narrowband UTDOA positioning using an existing NB-IoT transmission
R1-1701775
Considerations of OTDOA and UTDOA for NB-IoT in real deployment
Huawei, HiSilicon
R1-1701773
On UTDOA for NB-IoT
Huawei, HiSilicon

R1-1701862
UTDOA Positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701887
On support for UTDOA positioning for NB-IoT
Ericsson

R1-1701907
UTDOA positioning for NB-IoT
ZTE

R1-1702548
Uplink-based narrowband positioning
Qualcomm Incorporated

R1-1702857
UTDOA positioning for NB-IoT
Beijing Xinwei Telecom Techn.
R1-1703689
Huawei, Neul, Hisilicon, ZTE, ZTE Micro, Xinwei, DT, CMCC
R1-1703970
WF on UTDOA positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
Also supported by Ericsson, Qualcomm, Sony,  Samsung
Conclusion
· There was no consensus on the feasibility and performance of UTDOA using Rel-13 NPRACH.
7.2.4.2 Multicast support

Remaining details of SC-MCCH and SC-MTCH transmission
R1-1701755
Remaining details of NB-IoT SC-PTM
Huawei, HiSilicon

R1-1702157
Remaining details of SC-PTM for eNB-IoT
Intel Corporation

R1-1701908
Remaining issues on multicast support for NB-IoT
ZTE

R1-1702410
Remaining issues for multicast in eNB-IoT
LG Electronics

R1-1703708
WF on remaining details of NB-IoT SC-PTM
Huawei, HiSilicon, Ericsson, LGE
Agreements
· The downlink transmission gap configuration applies to NPDSCH carrying SC-MCCH and SC-MTCH
· The scheduling delay from n+5 DL subframe to the earliest start of NPDSCH for SC-MCCH is fixed to 0, where the NPDCCH for SC-MCCH ends in subframe n
· For UEs who are interested in receiving SC-MCCH or SC-MTCH, the valid DL subframe configuration is provided by higher layers for the NB-IoT carrier where the SC-MCCH or SC-MTCH is transmitted
R1-1701888
On DCI design for NB-IoT SC-PTM
Ericsson
R1-1702549
Support of multicast
Qualcomm Incorporated
R1-1701863
Remaining issues for SC-PTM
Nokia, Alcatel-Lucent Shanghai Bell
Agreement:
· Support only 1 HARQ process for SC-MTCH and SC-MCCH
· Therefore no NDI bit nor HARQ process ID field is introduced in DCIs
R1-1703507
WF on Reducing NPDCCH overhead in NB-IoT SC-PTM
Ericsson, Qualcomm
R1-1702858
Discussion on remaining issues of NB-IoT multicast
Beijing Xinwei Telecom Techn.
R1-1703690
WF on correction of type2A-CSS αoffset values Huawei, HiSilicon, Ericsson

Agreement:
· Revise the agreement in RAN1#87 regarding the value range of αoffset  for type2A-CSS as:
· αoffset = {0,1/8,1/4,3/8,1/2,5/8,3/4,7/8}
R1-1703926
WF on configured maximum TBS for SC-MTCH
Huawei, HiSilicon, Ericsson, LGE
The following working assumptions for RAN1#87 are agreed, with Type1-MSS replaced by Type-1A CSS, and with Type2-MSS replaced by Type-2A CSS:

· NB-IoT UE is not required to monitor Type1-MSS or receive NPDSCHs carrying SC-MCCH when the UE is monitoring its Type1-CSS on paging occasions or receiving NPDSCHs carrying paging.

· NB-IoT UE is not required to monitor Type2-MSS or receive NPDSCHs carrying SC-MTCH when the UE is monitoring its Type1-CSS on paging occasions or receiving NPDSCHs carrying paging message.
· NB-IoT UE is not required to monitor Type1-MSS or Type2-MSS nor receive NPDSCH carrying SC-MCCH/SC-MTCH when UE is receiving/sending messages during a random access procedure.
7.2.4.3 Power consumption and latency reduction
Remaining details of 2 HARQ processes – TBS/MCS tables, soft buffer size, timing relationships
R1-1702749
Max TBS and soft channel bits support for Rel-14 NB-IoT 2 HARQ processes
MediaTek Inc.

R1-1701892
On a new NB-IoT UE category
Ericsson
R1-1703466 
Power consumption and latency reduction in eNB-IoT
Intel Corporation
Revision of R1-1702158
Power consumption and latency reduction in eNB-IoT
Intel Corporation
Agreement:
· The total number of soft channel bits for the new NB-IoT category is 6400 bits for 1 HARQ and 2 HARQ
· The HD-FDD guard period for the new NB-IoT category is Type B

R1-1701754
Remaining details for 2 HARQ processes
Huawei, HiSilicon
Agreement
· After receiving one UL grant, Rel-14 NB-IoT UE supporting 2 HARQ processes is required to continue monitoring any NPDCCH search spaces containing candidates ending at least 2 ms before the start of the first NPUSCH format 1
R1-1702750
Remaining issues for Rel-14 NB-IoT 2 HARQ processes
MediaTek Inc.
R1-1701893
On new NPUSCH Format 2 for supporting the ACK/NACK feedbacks of two NPDSCH HARQ processes
Ericsson
R1-1702412
Timing relationship for 2-HARQ process
LG Electronics
R1-1701909
Remaining issues on 2 HARQ processes for NB-IoT
ZTE

R1-1703552
WF on HARQ-ACK support for 2 HARQ processes ss
LG Electronics
R1-1703577
WF on collision handling for 2 HARQ processes in NB-IoT
ZTE, ZTE Microelectronics
Conclusion: Collision cases for 2 HARQ have no specified UE/eNB behaviour.
R1-1701864
Support for 2 HARQ processes
Nokia, Alcatel-Lucent Shanghai Bell
R1-1701889
On Release 14 DCI formats for the support of a single HARQ process
Ericsson

R1-1701890
On new TBS table and DCI format for the support of two NPUSCH HARQ processes
Ericsson

R1-1701891
On new TBS table and DCI format for the support of two NPDSCH HARQ processes
Ericsson
R1-1702411
Discussion on 2-HARQ process configuration
LG Electronics

R1-1702550
Support of larger TBS and 2 HARQ processes
Qualcomm Incorporated
R1-1703775
WF on Max TBS for 2HARQ Processes in NB-IoT
MediaTek, Vodafone, China Mobile, NTT DoCoMo, China Unicom, Huawei, HiSilicon, Ericsson, Qualcomm
Agreements:
· Support max DL and UL TBS of 2536 bits for two HARQ processes.
· Adopt the same NPDSCH and NPUSCH TBS tables for two HARQ processes as for the single HARQ process defined in R1-1613508.
· This replaces the following agreements from RAN1#86bis:
· Maximum DL TBS is 1352 bits

· Maximum UL TBS is 1800 bits

· The same values of N_SF and N_RU and I_TBS are used as in Rel-13
· Prepare an LS to RAN2 on the maximum UL and DL TBS, and the total number of soft channel bits, and Type-B HD-FDD (Tao, Mediatek)
R1-1703954
[Draft] LS on RAN1 agreements for two HARQ processes in enhancements of NB-IoT
The draft LS is agreed, prepare final LS in R1-1703957
7.2.4.4 Non-anchor PRB enhancements
NRS presence assumptions on non-anchor carriers
R1-1701894
NRS transmission on non-anchor carriers
Ericsson
R1-1702551
Non-anchor PRB enhancements
Qualcomm Incorporated
R1-1703889
WF on the presence of NRS on non-anchor carriers
Ericsson, Nokia, ABS, Docomo
Also supported by Softbank
R1-1703632
WF on NRS presence in non-anchor PRBs
Qualcomm
Agreements:

· Valid DL subframes for NPDCCH/NPDSCH bitmap is signalled in SIB-NB for non-anchor carriers for paging and RAR

· For RAR monitoring, the UE can assume that NRS are present in subframes {0,4,9} for in-band, {0,1,3,4,9} for standalone/guard-band, and valid DL subframes at least during the following:

· 10 valid subframes before the start of each Type-2 CSS in the RAR window

· 4 valid subframes after the end of each Type-2 CSS in the RAR window

· 4 valid subframes prior to the first subframe of the NPDSCH carrying RAR messages and until 4 valid subframes after the NPDSCH.

· On a non-anchor carrier, the UE can assume that NRS are present from 10 valid subframes prior to the first subframe of the type-1 CSS, in the NPDCCH candidate in which UE finds a DCI scrambled by P-RNTI, and until 4 valid subframes after

· It is proposed that on a non-anchor carrier, a UE can assume that the NRS will be in SFs, starting from 4 valid subframes prior to the first subframe of the NPDSCH carrying paging messages and until 4 valid subframes after the NPDSCH.

· On a non-anchor carrier, the NRS presence assumptions for monitoring Type-1A CSS and Type-2A CSS are that NRS are present for 10 valid subframes prior to the first subframe of the search space, until 4 valid subframes after the end of the search space

· On a non-anchor carrier, the NRS presence assumptions for receiving NPDSCH carrying SC-MCCH and SC-MTCH are that NRS are present for 4 valid subframes prior to the first subframe of the NPDSCH carrying paging messages and until 4 valid subframes after the NPDSCH
R1-1701756
NRS presence on non-anchor carriers
Huawei, HiSilicon
R1-1702159
On presence of NRS on non-anchor carriers
Intel Corporation
R1-1701910
Remaining issue on non-anchor PRB enhancements for NB-IoT
ZTE
R1-1701896
On NB-IoT UE measurements on anchor carriers
Ericsson

R1-1703889
WF on UE measurement
Ericsson
R1-1704061
WF on NRS presence on NPRS carrier
Huawei, HiSilicon

Agreement:
· UE can assume that any subframe configured to contain NPRS by part A bitmap in part A or partA+part B configuration does not contain NRS.
7.2.4.5 Others
R1-1701895
On the performance of MIB-NB and SIB1-NB acquisition
Ericsson

R1-1702707
On improving SIB/MIB acquisition time in eNB-IoT
Intel Corporation

Moved from agenda item 5

R1-1703961
[DRAFT] LS reply on NB-IoT SI acquisition delay
Intel Corporation
Agreed
· The draft LS is approved, with the sentence “Enhancements which do not require higher layer signaling could be implemented by earlier Release UEs.” Deleted. Prepare final LS in R1-17xxxxx (Debdeep, Intel).
R1-1702413
Low power UE support for eNB-IoT
LG Electronics
R1-1703553
Proposal on RSRP threshold offset for reduced power class NB-IoT UEs
LG Electronics, NTT DOCOMO
Agreements:

· RAN1 recommends to RAN2 to modify the current RAN2 decision regarding RSRP threshold offset as follows.
· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) min{0, (P-min(23, PEMAX,c))} (P = power of the reduced power class UE)
· PEMAX,c is the RRC IE P-Max

· Send an  LS to RAN2 (Joon, LG)
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