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1.1.1 NR-based Access to Unlicensed Spectrum

NR_unlic-core; WID in RP-182878. Please refer to the WID for detailed scoping

From AI 5:

R1-1900009
LS to RAN1 on TP to TR 38.889 from RAN4
RAN4, Ericsson

R1-1900157
LS to 3GPP RAN1 on NR-U Interpretations for EN 301 893
ETSI TC BRAN

R1-1900923
Discussion of ETSI TC BRAN LS on NR-U
Qualcomm Incorporated

R1-1901321
Use of no/short LBT in the 3GPP NR-U specification
IEEE 802.11 WG Chair

Reply LS is targeted to be sent at RAN1#96 (Qualcomm, Jing)

1.1.1.1 Physical Layer Signals and Channels

1.1.1.1.1 Initial access signals/channels 

DRS design, PRACH under OCB requirement, identify if 60KHz PRACH is needed, 

R1-1900064
Initial access signal and channels in NR unlicensed band
Huawei, HiSilicon

R1-1900097
Considerations on initinal access signals and channels for NR-U
ZTE, Sanechips

R1-1900107
Discussion on initial access signals and channles
vivo

R1-1900183
On Initial Access Signals and Channels for NR-U
MediaTek Inc.

R1-1900239
NR-U PRACH design
Panasonic Corporation

R1-1900242
Consideration on PRACH in NR-U
Fujitsu

R1-1900269
Initial access signals/channels for NR-U
OPPO

R1-1900347
Initial Access Signals and Channels for NR-U
Nokia, Nokia Shanghai Bell

R1-1900451
Design of initial access signals and channels for NR-based access to unlicensed spectrum
AT&T

R1-1900467
Initial access signals/channels for NR-unlicensed
Intel Corporation

R1-1900519
Initial access signals and channels for NR-U
Samsung

Withdrawn

R1-1900603
Physical layer design of initial access signals and channels for NR-U
LG Electronics

R1-1900720
Discussion on DRS in NR-U
Spreadtrum Communications

R1-1900739
PRACH preamble for NR-U
Apple Inc.

R1-1900783
On design of PRACH for NR-U 
InterDigital, Inc.

R1-1900822
Discussion of NR-U initial access signals/channels
CATT

R1-1900823
Initial access signals/channels
Sharp

R1-1900870
Initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1900937
DRS design for NR-U
Motorola Mobility, Lenovo

R1-1900950
Initial access signals and channels for NR-U
NTT DOCOMO, INC.

R1-1900995
Initial access signals and channels
Ericsson

R1-1901028
Initial access signals and channels for NR-U
Samsung

R1-1901332
Feature lead summery on initial access signals and channels for NR-U
Qualcomm Incorporated

Sections 2.1.3 and 2.2.7 of R1-1901332 will be discussed as part of AI 7.2.2.2.2

Agreement: 

· UE assumes 30KHz SCS for SS/PBCH block for 5GHz band and 6GHz band if the SCS is not indicated by higher layers.

· Support configuration by higher layers of 15KHz or 30KHz SCS for SS/PBCH block

· Include this agreement in a LS to RAN4 (cc RAN2) for inclusion in specs managed by RAN4 

Conclusion:

No changes are required to the time and frequency position of the PSS/SSS/PBCH relative to each other in one PSS/SSS/PBCH block.

Agreement:
The Type0-PDCCH monitoring configuration for NR-U should satisfy at least the following properties:

· TDM of Type0-PDCCH and SSB similar to existing pattern 1 (already agreed)

· Support the monitoring of Type0 PDCCH of the 2nd SSB position in a slot in the gap between 1st and 2nd SSB within the slot

· FFS start at symbol #6 of #7 or both

· FFS: The Type0-PDCCH candidates associated with an SSB are confined within a slot carrying the associated SSB (with the same QCL assumptions)

R1-1901397
Feature lead summery on initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1901427
Feature lead summery on initial access signals and channels for NR-U
Qualcomm Incorporated


Agreement: 

Companies are encouraged to provide results comparing the different alternatives using the following simulation assumptions to select between alternative PRACH designs.
· The Rel-15 PRACH design should be simulated as a baseline
	Property
	Value

	Carrier frequency
	5 GHz

	Channel model
	TDL-C

	Delay scaling
	10ns, 100 ns

	Antenna configuration at BS(1)
	(M,N,P) = (1,1,2) with omni-directional antenna element

	Antenna configuration at UE
	Single omni-directional antenna element

	Antenna port virtualization
	No beamforming and no beam selection

	Frequency offset
	0.05ppm (fixed) at TRP, and 0.1 ppm (fixed) at UE

	UE speed
	3 km/h

	Initial timing offset
	Uniformly distributed in [0, 1.2 µs (corresponding to 300 m ISD)]

Optional: Uniformly distributed in [0, 2 µs (corresponding to 500 m ISD)]

	PRACH format
	A1 with other formats optional

	Subcarrier spacing
	15/30 kHz.  (with other SCS optional)

	PRACH sequence and frequency resource allocation 
	For evaluation purpose, the Rel-15 PRACH ZC sequence (with possible length change) should be simulated. Additional/new sequences can be simulated. Each company should provide details on the sequence (type and length) and the resource allocation (e.g., Alt1~Alt4 and detailed mapping).

	Total number of preambles per cell
	64, each company should provide details on how these 64 preambles are generated

	Preamble detector
	Each company should provide details on used algorithm

	Interference assumption
	No interference. 
Optional: -3/0/3dB interference power compared with target PRACH

	Detection Criteria
	1% maximum mis-detection probability(2)

	
	0.1% maximum false alarm probability(3)

	
	maximum timing estimation error being 50% of the normal CP length

	Formatting of results (please also reference Section 8 of R1-1704144 for reporting formats)
	Mis-detection probability vs. SNR

	
	False alarm probability vs. SNR(4)

	
	CDF of timing estimation error

	
	PRACH capacity (maximum number of preambles)

	
	Peak-to-average power ratio and cubic metric

	
	MCL(5)

	(1) See Table 7-1 of R1-1704144

(2) The missed detection probability is defined as the ratio between the total number of transmitted preambles that are either not detected, or detected as a different preamble, or detected but with timing error greater than the maximum value (i.e., 50% of normal CP length), and the total number of transmitted preambles within an observation interval.  

(3) Maximum false alarm probability refers to the case when input at receiver is noise only (considering 64 preamble detectors as in 3GPP TS 36.104, section 8.4.1). 

(4) False alarm probability is defined as the ratio of total number detected but not transmitted preambles, and the total number of possible detection occurrences, where each occurrence (occurrence refers to 64 detections, one for each of the 64 preambles in a cell) is one potential preamble transmission in a RO.

(5) In the MCL calculation, needs to consider the maximum transmit power supported by the PRACH design under PSD limitation and PAPR/EVM characteristic of the design.
Note: Assumptions on the following should be stated
· use of a guard band (if any) 

· definition of SNR

· signal bandwidth used


1.1.1.1.2 DL signals and channels

Impact to PDCCH, dynamic PDCCH monitoring, impact to PDSCH to support flexible starting point due to LBT, mechanism to detect COT start for UE power saving, COT structure indication

R1-1900057
DL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1900098
Considerations on DL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1900108
Discussion on physical DL channel design in unlicensed spectrum
vivo

R1-1900184
DL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1900243
Initial slot with flexible starting positions for NR-U
Fujitsu

R1-1900258
COT structure indication
PANASONIC

R1-1900270
DL signals and channels for NR-U
OPPO

R1-1900348
On DL signals and channels
Nokia, Nokia Shanghai Bell

R1-1900362
Consideration on DL signals and channels for NR-U
sony

R1-1900452
Design of DL signals and channels for NR-based access to unlicensed spectrum
AT&T

R1-1900468
DL signals and channels for NR-unlicensed
Intel Corporation

R1-1900520
DL signals and channels for NR-U
Samsung

Withdrawn

R1-1900604
Physical layer design of DL signals and channels for NR-U
LG Electronics

R1-1900716
Discussion on DL signals and channels in NR-U operation
Spreadtrum Communications

R1-1900740
Initial signals for NR-U
Apple Inc.

R1-1900784
On design of downlink signals and channels for NR-U 
InterDigital, Inc.

R1-1900824
Downlink structure and procedure for NR-U operation
Sharp

R1-1900871
DL signals and channels for NR-U
Qualcomm Incorporated

R1-1900951
DL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1900986
UE behavior after a COT initiated by gNB
ITRI

R1-1900993
Discussion on DL signals and channels in NR unlicensed
Google Inc.

R1-1900996
DL signals and channels for NR-U
Ericsson

R1-1901029
DL signals and channels for NR-U
Samsung

R1-1901111
Discussion on COT structure indication in NR-U
ASUSTEK COMPUTER (SHANGHAI)

R1-1901122
Discussions on DL signals and channels design in NR-U
CAICT

R1-1901134
DL Frame Structure and COT Aspects for NR-U
Motorola Mobility, Lenovo

R1-1901354
Feature lead summary for NR-U DL Signals and Channels
Motorola Mobility, Lenovo

Agreement:
· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).

· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving

· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.

· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst

· FFS: Potential enhancements to DMRS design to address issues with detection probability

· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving 

1.1.1.1.3 UL signals and channels

Block interlaced PUCCH design, block interlaced PUSCH design, flexible starting point for PUSCH due to LBT, SRS enhancement

R1-1901308
Feature lead summary of UL Signals and Channels
Ericsson

R1-1900058
UL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1900099
Considerations on UL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1900109
Discussion on physical UL channel design in unlicensed spectrum
vivo

R1-1900185
UL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1900240
NR-U UL signals and channels
Panasonic Corporation

R1-1900260
On uplink signal and channel structures for NR-U
Nokia, Nokia Shanghai Bell

R1-1900271
UL signals and channels for NR-U
OPPO

R1-1900395
UL signals and channels for NR-U
Lenovo, Motorola Mobility

R1-1900453
Design of UL signals and channels for NR-based access to unlicensed spectrum
AT&T

R1-1900469
UL signals and channels for NR-unlicensed
Intel Corporation

R1-1900521
UL signals and channels for NR-U
Samsung

Withdrawn

R1-1900605
Physical layer design of UL signals and channels for NR-U
LG Electronics

R1-1900665
Discussion on UL Signals and Channels in NR-U
NEC

R1-1900708
Discussion on UL signals and channels in NR-U
Spreadtrum Communications

R1-1900785
Design aspects of NR-U uplink signals and channels 
InterDigital, Inc.

R1-1900825
UL signals and channels for NR-U
Sharp

R1-1900872
UL signals and channels for NR-U
Qualcomm Incorporated

R1-1900952
UL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1900997
UL siganals and channels for NR-U
Ericsson

R1-1901006
UL signals and channels for NR-U operation
WILUS Inc.

R1-1901030
UL signals and channels for NR-U
Samsung

R1-1901123
Discussions on UL signals and channels design in NR-U
CAICT

R1-1901207
Flexible starting point for PUSCH due to LBT
Convida Wireless

R1-1901308
Feature lead summary of UL Signals and Channels
Ericsson

Agreement:
For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:

a.
15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace

b.
30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace

Note: PRACH design to be considered separately, including multiplexing aspects with PUSCH and PUCCH

Working assumption:
· For a given SCS, the following interlace design is supported at least for PUSCH:

· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth

· Point A is the reference for the interlace definition

· For 15 kHz SCS, M = 10 interlaces and for 30 kHz SCS, M = 5 interlaces for all bandwidths

· FFS: Interlace design for PUCCH for bandwidths greater than 20 MHz

· FFS: Whether and how partial interlace allocation is supported

1.1.1.2 Physical Layer Procedure

1.1.1.2.1 Channel access procedures 

channel access mechanisms for LBE and FBE, potential LBT requirement exceptions (notes in TR for channel access); extension to channel access mechanisms, CWS adjustment enhancement, possible extension on top of ED for coexistence

R1-1900060
Coexistence and channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1900100
Discussion on Channel access procedure for NR-U
ZTE, Sanechips

R1-1900110
Discussion on the channel access procedures
vivo

R1-1900186
On channel access procedure
MediaTek Inc.

R1-1900261
Channel access and co-existence for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1900272
Channel access procedures for NR-U
OPPO

R1-1900363
Channel access for NR unlicensed operations
sony

R1-1900454
Design of channel access procedures for NR-based access to unlicensed spectrum
AT&T

R1-1900470
Channel access mechanism for NR-unlicensed
Intel Corporation

R1-1900522
Channel access procedures for NR-U
Samsung

Withdrawn

R1-1900606
Channel access procedure for NR-U
LG Electronics

R1-1900736
LBT for Control Transmissions without multiplexed data
Charter Communications

R1-1900786
Channel access procedure and coexistence in NR-U 
InterDigital, Inc.

R1-1900826
Channel access procedure for NR-U
Sharp

R1-1900873
Channel access procedures for NR unlicensed
Qualcomm Incorporated

R1-1900953
Channel access procedures for NR-U
NTT DOCOMO, INC.

R1-1900998
Channel access mechanisms for NR-U
Ericsson

R1-1901007
Channel access procedures for NR-U operation
WILUS Inc.

R1-1901031
Channel access procedures for NR-U
Samsung

R1-1901135
Extensions for Channel Access Procedures
Motorola Mobility, Lenovo

R1-1901191
Channel Access Procedures for NR-Unlicensed
Broadcom

Late submission

R1-1901408
Feature Lead’s Summary on Channel Access Procedures
Nokia, Nokia Shanghai Bell

Agreement: 

· A gap (DL(UL, UL(UL, or UL( DL) of a specific duration is created using one or more of:

· Timing Advance 

· CP extension 

· max value of not more than one OFDM symbol

· Shortening of DL or UL transmission duration by one or more OFDM-symbol(s) by puncturing or rate matching

· Note: the mechanisms applied in each case may be different for different SCSs

· FFS: how to signal the way of creating the gap to the UEs

1.1.1.2.2 Enhancements to initial access procedure

DRS transmission, frame timing and QCL from detected SSB, 4-step RACH enhancement, SR enhancements, RLM/RRM, etc.

R1-1900061
Initial access in NR unlicensed
Huawei, HiSilicon

R1-1900101
Discussion on enhancement of the initial access procedure for NR-U
ZTE, Sanechips

R1-1900111
Discussion on initial access procedure for NR-U
vivo

R1-1900187
Enhancements to initial access procedure
MediaTek Inc.

R1-1900244
Enhancements to initial access procedure and scheduling request procedure for NR-U
Fujitsu

R1-1900273
Enhancements to initial access procedure for NR-U
OPPO

R1-1900309
On Enhancements to Initial Access Procedures
Nokia, Nokia Shanghai Bell

R1-1900364
Consideration on initial access procedure for NR-U
sony

R1-1900455
Design of initial access procedures for NR-based access to unlicensed spectrum
AT&T

R1-1900471
Enhancements to initial access and mobility for NR-unlicensed
Intel Corporation

R1-1900523
Enhancements to initial access procedure for NR-U
Samsung

Withdrawn

R1-1900607
Initial access and mobility for NR-U
LG Electronics

R1-1900721
Discussion on initial access and mobility in NR-U
Spreadtrum Communications

R1-1900734
Views on Random Access Enhancements
Charter Communications

R1-1900787
Initial Access and Mobility Procedures in NR-U 
InterDigital, Inc.

R1-1900821
Discussion of NR-U initial access procedures
CATT

R1-1900874
Initial access and mobility procedures for NR-U
Qualcomm Incorporated

R1-1900954
Enhancements to initial access procedure for NR-U
NTT DOCOMO, INC.

R1-1900999
Enhancements to initial access procedure
Ericsson

R1-1901008
Enhancements to initial access procedure for NR-U operation
WILUS Inc.

R1-1901032
Enhancements to initial access procedure for NR-U
Samsung

R1-1901100
 On NR-U initial access procedure enhancements
Beijing Xiaomi Mobile Software

R1-1901137
Diversity in RACH transmissions
Motorola Mobility, Lenovo

R1-1901149
Discussion on enhancement to DRS transmission for NR-U
Potevio

R1-1901347
Feature lead summary #1 of Enhancements to initial access procedure
Charter Communications

1.1.1.2.3 HARQ enhancement

NR HARQ enhancements, additional A/N transmission opportunities, multi-TTI grants

R1-1900062
HARQ enhancement in NR unlicensed
Huawei, HiSilicon

R1-1900102
Discussion on scheduling and HARQ for NR-U
ZTE, Sanechips

R1-1900112
Discussion on HARQ operation for NR-U
vivo

R1-1900188
Enhancements to HARQ for NR-U operation
MediaTek Inc.

R1-1900241
Potential HARQ enhancements for NR-U
Panasonic Corporation

R1-1900245
Scheduling/HARQ enhancements for NR-U
Fujitsu

R1-1900264
On NR-U HARQ scheduling and feedback enhancements
Nokia, Nokia Shanghai Bell

R1-1900274
HARQ enhancements for NR-U
OPPO

R1-1900365
Consideration on HARQ enhancement for NR-U
sony

R1-1900396
HARQ-ACK enhancement for NR-U
Lenovo, Motorola Mobility

R1-1900456
Design of HARQ procedures for NR-based access to unlicensed spectrum
AT&T

R1-1900472
Enhancements to HARQ for NR-unlicensed
Intel Corporation

R1-1900524
HARQ enhancement for NR-U
Samsung

Withdrawn

R1-1900608
HARQ procedure for NR-U
LG Electronics

R1-1900706
Discussion on HARQ enhancements in NR-U
Spreadtrum Communications

R1-1900788
HARQ enhancements for NR-U 
InterDigital, Inc.

R1-1900827
HARQ enhancement for NR unlicensed operation
Sharp

R1-1900875
Enhancements to Scheduling and HARQ Operation for NR-U
Qualcomm Incorporated

R1-1900955
HARQ enhancement for NR-U
NTT DOCOMO, INC.

R1-1901000
Potential HARQ enhancements for NR-U
Ericsson

R1-1901033
HARQ enhancement for NR-U
Samsung

R1-1901101
HARQ enhancement for NR-U
Beijing Xiaomi Mobile Software

R1-1901124
Discussions on HARQ enhancements in NR-U
CAICT

R1-1901357
Feature lead summary of HARQ enhancements for NR-U
Huawei

Agreement:
· RRC parameter dl-DataToUL-ACK supports a value that can be signaled by PDSCH-to-HARQ-timing-indicator, which indicates that the UE needs to store the HARQ A/N feedback result for the corresponding PDSCH, and which does not provide any timing for the transmission of this HARQ A/N feedback result

Conclusion:

· No additional value of K1 signaled by PDSCH-to-HARQ-timing-indicator needs to be introduced for the purpose of requesting feedback outside the COT (i.e. Alt3 in TR38.889 section 7.2.1.3.3)

· Further discuss the details for determining the LBT type for the UE transmission of HARQ A/N feedback for this case

· Further discuss whether additional values need to be introduced for the purpose of requesting feedback inside the COT

· If additional values are introduced these can also be used for requesting feedback outside the COT

· Note: This does not necessitate that the UE needs to know whether the feedback is inside or outside the COT at the time when the feedback is requested

R1-1901437
Feature lead summary of HARQ enhancements for NR-U
Huawei

Agreement:
For enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, at least the following is supported:

gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)

Agreement:
Cross-carrier HARQ re-transmissions will not be discussed for NR-U in Rel-16.

1.1.1.2.4 Configured grant enhancement 

Including LBT for CG and COT sharing

R1-1901320
Feature lead summary for Configured grant enhancement
vivo

R1-1900063
Transmission with configured grant in NR unlicensed band
Huawei, HiSilicon

R1-1900103
Discussion on configured grant for NR-U
ZTE, Sanechips

R1-1900113
Discussion on the enhancements to configured grants
vivo

R1-1900189
Discussion on NR-U configured grant
MediaTek Inc.

R1-1900262
On support of UL transmission with configured grants in NR-U
Nokia, Nokia Shanghai Bell

R1-1900275
On configured grant for NR-U
OPPO

R1-1900366
Enhancements to Configured Grants in NR-U
sony

R1-1900473
Enhancements to configured grants for NR-unlicensed
Intel Corporation

R1-1900525
Configured grant enhancement for NR-U
Samsung

Withdrawn

R1-1900609
Discussion on configured grant for NR-U
LG Electronics

R1-1900666
Discussion on configured grant enhancement in NR-U
NEC

R1-1900717
Discussion on configured grant transmission in NR-U operation
Spreadtrum Communications

R1-1900789
Configured grant enhancements in NR-U 
InterDigital, Inc.

R1-1900876
Enhancements to configured grants for NR-U
Qualcomm Incorporated

R1-1901001
Configured UL grant for NR-U
Ericsson

R1-1901034
Configured grant enhancement for NR-U
Samsung

R1-1901441
Feature lead summary for Configured grant enhancement
Vivo

Agreement:
For configured grant resource configuration in time domain, the following alternatives are to be studied with more detailed proposal and analysis, strive to down-select in RAN1#96:

· Alt. 1: Bitmap based approach as baseline with potential enhancement

· Companies are encouraged to provide detailed design in next meeting

· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline with potential enhancement

· Companies are encouraged to provide detailed design in next meeting

Agreement:
· Support multiple UE starting time offsets with sub-symbol granularity with FeLAA AUL approach as the baseline

· FFS: Enhancements specific to NRU

· Companies are encouraged to provide views and analysis on the following issues:

· Whether to support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome

· If yes, multiple starting positions within a slot for a configured grant configuration;

· Alt. 1: subset of symbols

· Alt. 2: any symbol

· FFS: gNB knowledge of starting symbol, whether UE indicates to gNB

· FFS signaling details

· FFS: whether similar design for scheduled grant and configured grant

· Whether the ending symbol can be punctured

· Whether the position of the ending symbol can be shifted depending on the starting position due to LBT procedures

Conclusion:

The following aspects should be discussed further as part of the channel access discussions 

· Contention window adjustment

· Details of COT sharing related to NRU configured grant including details and limitations on UE-initiated COT sharing with gNB and configured grant UL transmissions within gNB acquired COT 

Agreement:
CG-UCI should at least include the following information:

· HARQ ID

· NDI

· RV

· COT sharing information, FFS details

· FFS: other information including UE ID

1.1.1.2.5 Wide-band operation

Including wide band operation for DL/UL with multiple serving cells, and wideband operation for DL/UL with one serving cell

R1-1900056
NRU wideband BWP operation
Huawei, HiSilicon

R1-1900104
Discussion on Wide-band operation for NR-U
ZTE, Sanechips

R1-1900114
Discussion on wideband operation in NR-U
vivo

R1-1900190
Wideband operation for NR-U
MediaTek Inc.

R1-1900246
On wideband operation for NR-U
Fujitsu

R1-1900259
Wideband operation in NR unlicensed
PANASONIC

R1-1900276
Wide-band operation for NR-U
OPPO

R1-1900349
On wideband operation in NR-U
Nokia, Nokia Shanghai Bell

R1-1900367
Wideband operation for NR-U
sony

R1-1900397
Wide-band operation for NR-U
Lenovo, Motorola Mobility

R1-1900457
Wideband operation for NR-based access to unlicensed spectrum
AT&T

R1-1900474
Wideband operation for NR-unlicensed
Intel Corporation

R1-1900526
Wide-band operation for NR-U
Samsung

Withdrawn

R1-1900610
Wide-band operation for NR-U
LG Electronics

R1-1900718
Discussion on wide-band operation in NR-U
Spreadtrum Communications

R1-1900735
On Wideband and CA-based Operation
Charter Communications

R1-1900741
On wideband channel access for NR-U
Apple Inc.

R1-1900771
NR-U Wide-band operation
InterDigital, Inc.

R1-1900828
Wideband operation and UL/DL indication for NR-U
Sharp

R1-1900877
Wideband operation for NR-U operation
Qualcomm Incorporated

R1-1900956
Wide-band operation for NR-U
NTT DOCOMO, INC.

R1-1900987
DL control information to facilitate wideband operation in NR-U
ITRI

R1-1901002
Wideband operation for NR-U
Ericsson

R1-1901009
Wideband operation for NR-U
WILUS Inc.

R1-1901035
Wide-band operation for NR-U
Samsung

R1-1901102
Wideband operation for NR-U
Beijing Xiaomi Mobile Software

R1-1901336
Summary on wide-band operation for NR-U

LG Electronics

Agreement:
· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz
· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)

· FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 

· each block spans contiguous (one or) multiple successful LBT sub-bands

· each gap spans one or multiple contiguous unsuccessful LBT sub-bands

· FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur

· FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)

· FFS: Whether/how to indicate gNB’s transmitted LBT sub-bands

· FFS: Enhancements to PDCCH/PDSCH configuration/transmission for the parts of BWP where gNB does not transmit due to CCA failure

· Send LS to RAN4 to inform above decision with the description that RAN1 requires RAN4’s feedback on the first three FFS parts in addition to what was requested in earlier LSs.

Agreement:
Operation with multiple active BWPs for a carrier on unlicensed bands is not supported for DL or UL at least in Rel-16 NR-U WI.

· Inform RAN2 of this decision

R1-1901446
[DRAFT] Reply to reply LS on wideband carrier operation for NR-U
LG Electronics

Final LS is agreed with the following changes in R1-1901460
· Include RAN WG2 in the “To” field

· Add an action to RAN WG2: “RAN1 respectfully asks RAN2 to take the above RAN1 agreements into account in their further work”

· Delete the corresponding statement requesting action from RAN2 above in the main body.

· Modify a statement in the main body as follows: “RAN1 respectfully asks RAN4 for a response to FFS parts in the above agreement, in addition to any pending input to questions as requested in [1] not yet answered.”
Conclusion:

The channel access aspects of wideband operation should be discussed further as part of the channel access discussions 

1.1.1.3 Others

R1-1900059
Generic design of spectral-domain modulation sequences for 5G NR-U PRACH waveform


Huawei, HiSilicon

R1-1900263
On preambles for NR-U
Nokia, Nokia Shanghai Bell

R1-1900277
Discussion on SS rasters for NR-U
OPPO

R1-1900398
Frame structure for NR-U
Lenovo, Motorola Mobility

R1-1900527
Draft LS on SCS of SSB and SS raster for NR-U bands
Samsung

Withdrawn

R1-1900528
Discussion on Wi-Fi preamble
Samsung

Withdrawn

R1-1900529
Evaluation results for coexistence in unlicensed band
Samsung

Withdrawn

R1-1900530
Discussion on HARQ-ACK codebook design
Samsung

Withdrawn

R1-1900531
Discussion on time/freq-domain enhancements for RACH resources
Samsung

Withdrawn

R1-1900532
Discussion on multple msg.1 transmisson procedure
Samsung

Withdrawn

R1-1900829
Considerations on use of Wi-Fi preamble in NR-U system
Sharp

R1-1900924
DL signals and channels for NR-U
Qualcomm Incorporated

R1-1900925
UL signals and channels for NR-U
Qualcomm Incorporated

R1-1901003
On the LS from ETSI BRAN
Ericsson

R1-1901004
Draft LS to ETSI BRAN on EN 301 893
Ericsson

R1-1901036
Draft LS on SCS of SSB and SS raster for NR-U bands
Samsung

R1-1901037
Discussion on Wi-Fi preamble
Samsung

R1-1901038
Evaluation results for coexistence in unlicensed band
Samsung

R1-1901039
Discussion on HARQ-ACK codebook design
Samsung

R1-1901040
Discussion on time/freq-domain enhancements for RACH resources
Samsung

R1-1901041
Discussion on multple msg.1 transmisson procedure
Samsung

R1-1901255
Spectrum utilization in unlicensed bands
Huawei, HiSilicon

R1-1901256
Performance evaluation of initial signals
Huawei, HiSilicon

R1-1901257
Inband leakage and blocking in wideband operation
Huawei, HiSilicon

R1-1901258
Further evaluation of coexistence in 6GHz
Huawei, HiSilicon

