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1.1.1 NR-based Access to Unlicensed Spectrum
NR_unlic-core; WID in RP-190706. Please refer to the WID for detailed scoping
R1-1904995
Draft Response LS on short control signaling in NR-U
Qualcomm Incorporated

R1-1905285
Draft Response LS on short control signaling in NR-U
Qualcomm Incorporated

Withdrawn
R1-1905748
Draft Response LS on short control signaling in NR-U
Qualcomm Incorporated
Final LS approved in R1-1905860
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, 
R1-1903870
Considerations on initinal access signals and channels for NR-U
ZTE, Sanechips

R1-1905597
Initial access signal and channels in NR unlicensed band
Huawei, HiSilicon

Revision of R1-1903925
R1-1904062
Discussion on initial access signals and channles
vivo

R1-1904192
Initial Access Signals and Channels for NR-U
Nokia, Nokia Shanghai Bell

R1-1904248
Initial access signals and channels for NR-U
Sony

R1-1904282
Initial access signals/channels for NR-unlicensed
Intel Corporation

R1-1904332
Initial access signals and channels
Ericsson

R1-1904403
Initial access signals and channels for NR-U
Samsung

R1-1904479
On Initial Access Signals and Channels for NR-U
MediaTek Inc.

R1-1904546
Discussion of NR-U Initial access signals/channels
CATT

R1-1904585
Consideration on PRACH in NR-U
Fujitsu

R1-1904593
NR-U PRACH design
Panasonic Corporation

R1-1904602
Discussion on NR-U DRS design
ETRI

R1-1904619
Physical layer design of initial access signals and channels for NR-U
LG Electronics

R1-1904658
Discussion on initial access in NR-U
NEC

R1-1904800
Discussion on DRS in NR-U
Spreadtrum Communications

R1-1904837
Additional RACH Opportunities for NR-U
Convida Wireless

R1-1904870
Initial access signals/channels for NR-U
Sharp

R1-1904891
Initial access signals/channels for NR-U
OPPO

R1-1904946
Initial access signals and channels for NR-U
NTT DOCOMO, INC.

R1-1904996
Initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1905071
On initial access signals/channels
Beijing Xiaomi Mobile Software

R1-1905148
Initial access signals and channels for NR-unlicensed
WILUS Inc.

R1-1905286
Initial access signals and channels for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905634
Feature lead summery on initial access signals and channels for NR-U
Qualcomm Incorporated
Agreement:
PRB/RE-interlaced PRACH is not considered further. Consider the following alternatives should be studied further as options.
· Alt 1: Legacy NR PRACH sequence of length 139 mapped to contiguous subcarriers, with repetitions in frequency
· FFS: Guard bands between repetitions

· FFS: Number of repetitions

· FFS: Whether repetitions are constrained to be contiguous in frequency or not

· Alt 2: A single PRACH sequence mapped to contiguous PRBs according to one of the following alternatives
· Alt 2.1: ZC sequence with longer length than 139

· Alt 2.2: New sequence with longer length than 139

R1-1905785
Feature lead summary on initial access signals and channels for NR-U
Qualcomm Incorporated

Agreement:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U

Agreement:
Select one of the following options in RAN1 #97:

· Alt 1: Legacy SSB positions in a slot

· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 at least for the first SSB in a slot

· Support Type0-PDCCH in symbol (#6, #7) for length-2 coreset 0 and symbol #6 or symbol #7 for length-1 coreset 0 for the second SSB in a slot

· FFS: configurable between symbols #6 and #7 for the length-1 coreset 0 for the second SSB in a slot
· Alt2: New SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot

· Support Type0-PDCCH in symbol (#7, #8) for length-2 coreset 0 and symbol (#7) for length-1 coreset 0 for the second SSB in a slot

· Alt 3: Legacy SSB positions in a slot

· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot

· Support Type0-PDCCH in symbol (#7) for coreset 0 for the second SSB in a slot

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
R1-1903871
Considerations on DL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1903926
DL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1904063
Discussion on physical DL channel design in unlicensed spectrum
vivo

R1-1904166
DL signals and channels for NR-U
PANASONIC 

R1-1904193
On DL signals and channels
Nokia, Nokia Shanghai Bell

R1-1904249
DL Signals and Channels for NR-U
Sony

R1-1904283
DL signals and channels for NR-unlicensed
Intel Corporation

R1-1904333
DL signals and channels for NR-U
Ericsson

R1-1904404
DL signals and channels for NR-U
Samsung

R1-1904480
DL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1904586
On DL signals and channels for NR-U
Fujitsu

R1-1904603
DL signals and channels for NR-U
ETRI

R1-1904620
Physical layer design of DL signals and channels for NR-U
LG Electronics

R1-1904851
DL signals and channels for gNB initiated COT
InterDigital, Inc.

R1-1904871
Downlink structure and procedure for NR-U operation
Sharp

R1-1904892
DL signals and channels for NR-U
OPPO

R1-1904947
DL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1904974
On COT detection and structure indication for NR-U
Apple Inc.

R1-1904997
DL signals and channels for NR-U
Qualcomm Incorporated

R1-1905059
Discussion on the DL signals and channels for NR-U
Beijing Xiaomi Mobile Software

R1-1905086
Discussion on DL signals and channels in NR unlicensed
Google Inc.

R1-1905087
DL signals and channels for NR-U
ASUSTEK COMPUTER (SHANGHAI)

R1-1905127
Discussions on DL signals and channels design in NR-U
CAICT

R1-1905181
DL Frame Structure and COT Aspects for NR-U
Motorola Mobility, Lenovo

R1-1905287
DL signals and channels for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905710
Feature lead summary for NR-U DL Signals and Channels
Motorola Mobility, Lenovo
Agreement:
Only further discuss/consider Option 3 (PDSCH mapping type B with durations other than 2/4/7 symbols) as potential enhancements to PDSCH transmissions.
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
R1-1903872
Considerations on UL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1903927
UL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1904064
Discussion on physical UL channel design in unlicensed spectrum
vivo

R1-1904184
NR-U uplink signals and channels  
Nokia, Nokia Shanghai Bell

R1-1904284
UL signals and channels for NR-unlicensed
Intel Corporation

R1-1904334
UL signals and channels for NR-U
Ericsson

R1-1904405
UL signals and channels for NR-U
Samsung

R1-1904481
UL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1904581
UL signals and channels for NR-U
Lenovo, Motorola Mobility

R1-1904594
NR-U UL signals and channels
Panasonic Corporation

R1-1904621
Physical layer design of UL signals and channels for NR-U
LG Electronics

R1-1904659
Discussion on UL Signals and Channels in NR-U
NEC

R1-1904774
Discussion on UL signals and channels in NR-U
Spreadtrum Communications

R1-1904838
Flexible starting point for PUSCH due to LBT
Convida Wireless

R1-1904872
UL signals and channels for NR-U
Sharp

R1-1904893
UL signals and channels for NR-U
OPPO

R1-1904948
UL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1904998
UL signals and channels for NR-U
Qualcomm Incorporated

R1-1905128
Discussions on UL signals and channels design in NR-U
CAICT

R1-1905149
UL channels for NR-unlicensed
WILUS Inc.

R1-1905288
UL signals and channels for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905671
Feature lead summary for UL Signals and Channels
Ericsson
Agreement:
For a 20 MHz carrier bandwidth, if enhancements to PF0 and PF1 are supported, a mapping to physical resources of at least one full interlace is supported

· FFS: Whether or not to support enhancements to PF0/1.

· Companies are encouraged to provide user multiplexing capacity and UCI payload analysis for enabling the decision for relevant use cases

Agreement:
Support RRC configuration of an SRS resource to start at any OFDM symbol within a slot by extending the RRC parameter startPosition of resourceMapping of SRS-Config for Rel-16 to have a value range 0..13.
R1-1905767
Feature lead summary 2 for UL Signals and Channels

Ericsson
Agreement:
Decisions on which additional PUCCH formats (enhanced or combination of legacy and enhanced) are supported should be at least based on the following.

· Which PUCCH format(s) are to be used at least for the following use cases:

· HARQ ACK prior to dedicated PUCCH resource configuration

· HARQ ACK, SR, CSI and combinations thereof after dedicated PUCCH resource configuration

· Specification impact, e.g., UE procedures in 38.213 and 38.212, for all proposed PUCCH formats to be supported

· User multiplexing capacity and UCI payload analysis for all proposed PUCCH formats to be supported
· In-band and out-of-band emissions
Agreement:
The following common set of evaluation assumptions and reporting metrics are used for enhanced PUCCH design
Evaluation assumptions

	Property
	Value

	Carrier frequency
	5 GHz

	Channel bandwidth
	20 MHz

	Channel model
	TDL-C

	Delay scaling
	At least 10ns, 100ns with 300 ns optional

	Antenna configuration at BS*
	(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 ppm

	UE speed
	3 km/h

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

	Number of code-division multiplexed users if applicable
	1 user, with other cases optional

	Interference assumption
	No inter-cell interference

	* See Table 7-1 of R1-1704144


Reporting metrics

	Parameter
	Value
	Notes

	Enhanced PUCCH Format
	
	e.g., E-PF0, E-PF1, E-PF2, E-PF3

	Number of OFDM symbols used for PUCCH resource
	
	e.g., 1, 2, 4, 14

	Number of RBs used for PUCCH resource (N_RB)
	
	At least 1 full interlace assumed

(Assume interlace design for 20 MHz carrier bandwidth as agreed in RAN1AH#1901 for 15kH and 30 kHz is used)



	Frequency domain OCC configuration details (if applicable)
	
	Include length and type of OCC, mapping of OCCs to control symbols and reference (DMRS) symbols, OCC cycling (if applicable)

	Time domain OCC configuration details (if applicable)
	
	Include length and type of OCC, mapping of OCCs to control symbols and reference (DMRS) symbols

	Number of multiplexed users, e.g., by code division if applicable
	
	1 user is assumed as baseline

Companies are to report other cases if evaluated

	Waveform
	
	e.g., CP-OFDM or DFT-s-OFDM

	PUCCH encoder type
	
	e.g., Reed Muller or Polar

	SCS
	
	15KHz, 30KHz

	Noise level, Np (dBm)
	
	Np = -174 + 10*log10(SCS*12*N_RB) + NF

NF = 5dB

	Required SNR (dB)
	
	Required SNR needed to fulfil detection criterion(1)(2), read from simulation curve

	Cubic Metric
	
	Note: Single value reported in dB

	P_max (dBm)
	
	Maximum allowed transmit power under PSD limit of 10dBm/MHz measured in any 1MHz chunk and considers the RBs used for the PUCCH resource

	Backoff (dB)
	
	Backoff is computed as the cubic metric.

Note: If cubic metric is not used, information on the backoff metric used should be provided.

	P_TX (dBm)
	
	P_TX = min(P_max, 23- Backoff) is maximum allowed transmit power for the waveform considering backoff

	MCL (dB)
	
	MCL = P_TX – SNR – Np

	PUCCH payload size(s) (bits)
	
	If multiple payload sizes evaluated, then MCL to be plotted vs. PUCCH payload size

	PUCCH encoding rate(s)
	
	If multiple payload sizes evaluated, then multiple encoding rates to be reported (if applicable)

	(1) For PUCCH payloads of 1 or 2 bits, detection criterion assumes that the PUCCH payload consists of randomly drawn HARQ ACK/NACK bits and is defined as P(ACK to Error) ≤ 1% and P(NACK to ACK) ≤ 0.1%. Error is defined as NACK or DTX where the decision region for DTX is determined to ensure that the maximum P(DTX to ACK) ≤ 1% for the case when the input to the receiver is noise only.
(2) For PUCCH payloads greater than 2 bits follow the requirements in TS38.104 Section 8.3
Note:

· Companies should provide details of RE mapping in frequency and time of enhanced PUCCH formats that are evaluated
· Companies should provide details about channel estimation assumptions, e.g. practical, ideal

· Definition of SNR to be reported with evaluation metrics


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, CG COT sharing and CWS update, channel access mechanism for wideband operation.
R1-1903873
Discussion on Channel access procedure for NR-U
ZTE, Sanechips

R1-1903928
Coexistence and channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1904065
Discussion on the channel access procedures
vivo

R1-1904186
Channel access and co-existence for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1904250
Channel access for NR unlicensed operations
Sony

R1-1904285
Channel access mechanism for NR-unlicensed
Intel Corporation

R1-1904335
Channel access mechanisms for NR-U
Ericsson

R1-1904406
Channel access procedures for NR-U
Samsung

R1-1904482
On channel access procedure
MediaTek Inc.

R1-1904587
Discussion on channel access for wideband operation and COT sharing
Fujitsu

R1-1904596
Channel access procedures for NR-U
Panasonic Corporation

R1-1904622
Channel access procedure for NR-U
LG Electronics

R1-1904681
Discussion on BWP switching and LBT 
Google Inc.

R1-1904853
Channel access in NR-U
InterDigital, Inc.

R1-1904873
Channel access procedure for NR-U
Sharp

R1-1904894
Channel access procedures for NR-U
OPPO

R1-1904949
Channel access procedures for NR-U
NTT DOCOMO, INC.

R1-1904999
Channel access procedures for NR unlicensed
Qualcomm Incorporated

R1-1905089
Discussion on channel access procedure
Google Inc.

R1-1905150
Channel access procedure for NR-unlicensed
WILUS Inc.

R1-1905183
Extensions for Channel Access Procedures
Motorola Mobility, Lenovo

R1-1905289
Channel access procedures for NR unlicensed
Qualcomm Incorporated

Withdrawn
R1-1904187
Feature Lead’s Summary on Channel Access Procedures
Nokia, Nokia Shanghai Bell

Conclusion:

If a category 2 LBT with a duration of 25 microseconds is required, no changes to the baseline method as followed in LAA for such LBT are needed

R1-1905766
Feature Lead’s Summary #2 on Channel Access Procedures
Nokia, Nokia Shanghai Bell

Agreement:
The following agreement from the SI is updated as shown:

Table 7.2.1.3.1-1: Channel access schemes for initiating a COT by gNB as LBE device

	
	Cat 2 LBT
	Cat 4 LBT

	DRS alone or multiplexed with non-unicast data (e.g. OSI, paging, RAR) 
	When the DRS duty cycle ≤1/20, and the total duration is up to 1 ms: 25 µs Cat 2 LBT is used (as in LAA)
	When DRS duty cycle is > 1/20, or total duration > 1 ms

Cat4 with any channel access priority class value can be used 

	DRS multiplexed with unicast data 
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data

	PDCCH and PDSCH
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data


Agreement:
For a UCI-only transmission on PUSCH in a channel occupancy initiated by the UE, Cat4 with lowest channel access priority class value can be used by the UE
Agreement:
For LBT by a UE prior to transmission of a UL burst within a gNB-initiated channel occupancy as LBE device, for gap durations shorter than 25 microseconds, choose one of the following alternatives
· Alt 1: Cat 2 LBT can be indicated (FFS: explicit and/or implicit) to the UE if the gap is 16 microseconds (allowing for implementation tolerances)
· Alt 2: Cat 2 LBT is not indicated to the UE for gaps less than 25 microseconds

· Notes (applicable to both alternatives): 
· This means that the gNB ensures that gaps between 16 and 25 microseconds do not occur

· This doesn’t change the previous agreement for Cat 1 and Cat 2 LBT for gaps of 16 microseconds or less

· FFS: Conditions on channel occupancy after a Cat. 1 or Cat. 2 LBT after a gap of 16 microseconds or less
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.

R1-1903874
Discussion on enhancement of the initial access procedure for NR-U
ZTE, Sanechips

R1-1903929
Initial access in NR unlicensed
Huawei, HiSilicon

R1-1904066
Discussion on initial access procedure for NR-U
vivo

R1-1904222
On Enhancements to Initial Access Procedures for NR-U
Nokia, Nokia Shanghai Bell

R1-1904251
Enhancements to initial access procedures for NR-U
Sony

R1-1904286
Enhancements to initial access and mobility for NR-unlicensed
Intel Corporation

R1-1904336
Enhancements to initial access procedure
Ericsson

R1-1904407
Enhancements to initial access procedure for NR-U
Samsung

R1-1904483
Enhancements to initial access procedure
MediaTek Inc.

R1-1904547
Discussion of NR-U initial access procedure
CATT

R1-1904588
Enhancements to initial access procedure and scheduling request procedure for NR-U
Fujitsu

R1-1904595
NR-U PRACH resource enhancement
Panasonic Corporation

R1-1904623
Initial access and mobility for NR-U
LG Electronics

R1-1904801
Discussion on initial access and mobility in NR-U
Spreadtrum Communications

R1-1904854
Initial access and mobility procedures in NR-U
InterDigital, Inc.

R1-1904874
Initial access procedure for NR-U
Sharp

R1-1904895
Enhancements to initial access procedure for NR-U
OPPO

R1-1904950
Enhancements to initial access procedure for NR-U
NTT DOCOMO, INC.

R1-1905000
Initial access and mobility procedures for NR-U
Qualcomm Incorporated

R1-1905040
RACH resources in time domain enhancements
ITRI

R1-1905074
NR-U initial access procedure enhancements
Xiaomi

R1-1905118
Discussion on Enhancements to Initial Access Procedure for NR-U
Potevio

R1-1905151
Enhancement to initial access procedure for NR-unlicensed
WILUS Inc.

R1-1905184
Initial access procedure for NR-U
Motorola Mobility, Lenovo

R1-1905213
Initial access enhancement for NR-U
KT Corp.

R1-1905290
Initial access and mobility procedures for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905635
Feature lead summary #1 of Enhancements to initial access procedure
Qualcomm Incorporated
Agreement:
The maximum DRS transmission window duration is 5 ms.

· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.

· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.
Agreement: 

For a given cell, the UE may assume that the PBCH DMRS sequence index is the same for SS/PBCH blocks that are transmitted at the same candidate positions across DRS transmission windows.

R1-1905786
Feature lead summary #1 of Enhancements to initial access procedure
Qualcomm Incorporated
Agreement:
UE determines serving cell timing from the detected SSB candidate position, where the SSB candidate positions within the DRS transmission window are indexed from 0,…,Y-1 (Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS).
1.1.1.2.3 HARQ enhancement

NR HARQ enhancements, additional A/N transmission opportunities, multi-TTI grants
R1-1903875
Discussion on scheduling and HARQ for NR-U
ZTE, Sanechips

R1-1903930
HARQ enhancement in NR unlicensed
Huawei, HiSilicon

R1-1904067
Discussion on HARQ operation for NR-U
vivo

R1-1904183
HARQ scheduling and feedback for NR-U
Nokia, Nokia Shanghai Bell

R1-1904252
HARQ enhancement for NR-U
Sony

R1-1904287
Enhancements to HARQ for NR-unlicensed
Intel Corporation

R1-1904337
HARQ and scheduling enhancements for NR-U
Ericsson

R1-1904408
HARQ enhancement for NR-U
Samsung

R1-1904484
Enhancements to HARQ for NR-U operation
MediaTek Inc.

R1-1904582
HARQ enhancement for NR-U
Lenovo, Motorola Mobility

R1-1904589
Scheduling/HARQ enhancements for NR-U
Fujitsu

R1-1904599
HARQ enhancement for NR-U
Panasonic Corporation

R1-1904624
HARQ procedure for NR-U
LG Electronics

R1-1904786
Discussion on HARQ enhancements for NR-U
Spreadtrum Communications

R1-1904855
Enhanced HARQ procedures for NR-U
InterDigital, Inc.

R1-1904875
HARQ enhancement for NR unlicensed operation
Sharp

R1-1904896
HARQ enhancements for NR-U
OPPO

R1-1904951
HARQ enhancement for NR-U
NTT DOCOMO, INC.

R1-1905001
Enhancements to Scheduling and HARQ Operation for NR-U
Qualcomm Incorporated

R1-1905041
HARQ enhancements for NR-U
ITRI

R1-1905060
Discussion on the HARQ enhancement for NR-U
Beijing Xiaomi Mobile Software

R1-1905129
Discussions on HARQ enhancements in NR-U
CAICT

R1-1905259
On HARQ Enhancements and UL Scheduling
Charter Communications

R1-1905291
Enhancements to Scheduling and HARQ Operation for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905649
Feature lead summary of HARQ enhancements for NR-U
Huawei

Agreement:
A non-numerical value is added to the possible range of PDSCH-to-HARQ-timing-indicator values defined in Rel-15, and is used to indicate to the UE that the HARQ-ACK feedback for the corresponding PDSCH is postponed until the timing and resource for the HARQ-ACK feedback is provided by the gNB.
Agreement:
Restrict further discussion on HARQ codebook to the following:

· For dynamic HARQ codebook:
· PDSCH grouping by explicitly signalling a group index in DCI scheduling the PDSCH

· gNB can request HARQ-ACK feedback in the same PUCCH for all PDSCHs in the same group
· Option 1: 
· One PUCCH can carry HARQ-ACK feedback for one or more PDSCH groups

· DCI can request HARQ-ACK feedback for one or more PDSCH groups 

· FFS one of the two options below

· C-DAI/T-DAI can be accumulated across multiple PDSCH groups for which feedback is requested in the same PUCCH

· C-DAI/T-DAI is accumulated only within one PDSCH group

· FFS: New ACK-Feedback Group Indicator for each PDSCH Group
· The number of HARQ-ACK bits for one PDSCH group is constant between a first HARQ-ACK feedback transmission and a HARQ-ACK feedback re-transmission, i.e. the PDSCH group cannot be enlarged after the first feedback transmission

· Option 2: 
· One PUCCH can carry HARQ-ACK feedback for a single PDSCH group
· FFS: Feedback for more than one PDSCH group
· DCI can request HARQ-ACK feedback for a single PDSCH group
· FFS: Requests for more than one PDSCH group
· C-DAI/T-DAI is accumulated within one PDSCH group

· A reset indicator signals new HARQ-ACK feedback for a PDSCH group
· The number of HARQ-ACK bits for one PDSCH group may not be constant between a first HARQ-ACK feedback transmission and a HARQ-ACK feedback re-transmission
· Semi-static codebook. Options FFS.

· If request/trigger for one-shot group HARQ ACK feedback for all configured HARQ processes is introduced (at least for non-CBG HARQ), select one or more of the following candidate schemes:

· The request is carried in a UE-specific DCI carrying a PUSCH grant

· The request is carried in a UE-specific DCI carrying a PDSCH assignment

· The request is carried in a UE-specific DCI not scheduling PDSCH nor PUSCH

· The request is carried in a UE-common DCI

· The request can be used for UE configured with dynamic or semi-static HARQ codebook

· Note: The discussion on preconfigured/pre-indicated multiple opportunities in frequency domain in different LBT subbands is a separate discussion
1.1.1.2.4 Configured grant enhancement 
R1-1903876
Discussion on configured grant for NR-U
ZTE, Sanechips

R1-1903931
Transmission with configured grant in NR unlicensed band
Huawei, HiSilicon

R1-1904068
Discussion on the enhancements to configured grants
vivo

R1-1904185
On support of UL transmission with configured grants in NR-U
Nokia, Nokia Shanghai Bell

R1-1904253
Enhancements to Configured Grants in NR-U
Sony

R1-1904288
Enhancements to configured grants for NR-unlicensed
Intel Corporation

R1-1904338
Configured grant enhancement
Ericsson

R1-1904409
Configured grant enhancement for NR-U
Samsung

R1-1904485
Discussion on NR-U configured grant
MediaTek Inc.

R1-1904625
Discussion on configured grant for NR-U
LG Electronics

R1-1904660
Discussion on configured grant enhancement in NR-U
NEC

R1-1904683
Configured grant enhancements for NR-U
Panasonic Corporation

R1-1904856
Discussion on configured grant enhancements for NR-U
InterDigital, Inc.

R1-1904897
On configured grant for NR-U
OPPO

R1-1905002
Enhancements to configured grants for NR-U
Qualcomm Incorporated

R1-1905258
NR-U Configured Grant Enhancements
Charter Communications

R1-1905292
Enhancements to configured grants for NR-U
Qualcomm Incorporated

Withdrawn
R1-1905792
Outcome of offline discussion on Configured grant enhancement
Vivo

Agreement:
Select from the following additional options for type 1 and type 2 configured grant time domain resource allocation mechanism in NR by RAN1#97
· Option 1: A bitmap to selectively enable or disable configured UL transmission opportunities as per NR Rel-15 configurations.
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Option 2: A mechanism based on multiple NR Rel-15 configurations

· FFS: Whether any further enhancement is needed to Rel-16 beyond what is being considered in the URLLC WI

· Option 3: Configuration in addition to the Rel-15 baseline of one or more of the following aspects:

· Multiple offsets within an active configuration

· Duration of transmission for an offset

· Option 4: A bitmap to configure UL transmission opportunies to replace current time domain resource configuration
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots

· FFS: duration of bitmap in time, e.g. 40ms

· Note: This is importing LAA AUL functionality into NR

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, except channel access mechanisms
R1-1903877
Discussion on Wide-band operation for NR-U
ZTE, Sanechips

R1-1903932
NRU wideband BWP operation
Huawei, HiSilicon

R1-1904069
Discussion on wideband operation in NR-U
vivo

R1-1904165
Wideband operation in NR unlicensed
PANASONIC

R1-1904194
On wideband operation in NR-U
Nokia, Nokia Shanghai Bell

R1-1904254
Wideband operation for NR Unlicensed
Sony

R1-1904289
Wideband operation for NR-unlicensed
Intel Corporation

R1-1904339
Wideband operation for NR-U
Ericsson

R1-1904410
Wide-band operation for NR-U
Samsung

R1-1904486
Wideband operation for NR-U
MediaTek Inc.

R1-1904583
Wide-band operation for NR-U
Lenovo, Motorola Mobility

R1-1904590
On wideband operation for NR-U
Fujitsu

R1-1904604
Wideband operation for NR-U
ETRI

R1-1904626
Wide-band operation for NR-U
LG Electronics

R1-1904785
Discussion on wideband operation in NR-U
Spreadtrum Communications

R1-1904839
Wideband operation for NR-U
Convida Wireless

R1-1904857
NR-U Wideband operation
InterDigital, Inc.

R1-1904876
Wideband operation and UL/DL indication for NR-U
Sharp

R1-1904898
Wideband operation for NR-U
OPPO

R1-1904952
Wide-band operation for NR-U
NTT DOCOMO, INC.

R1-1905003
Wideband operation for NR-U operation
Qualcomm Incorporated

R1-1905062
Discussion on the wideband operation for NR-U
Beijing Xiaomi Mobile Software

R1-1905152
Wideband operation for NR-unlicensed
WILUS Inc.

R1-1905260
Wideband Operation for NR-U
Charter Communications

R1-1905293
Wideband operation for NR-U operation
Qualcomm Incorporated

Withdrawn
R1-1905630
Summary on wide-band operation for NR-U

LG Electronics
R1-1905779
Summary #2 on wide-band operation for NR-U
LG Electronics

Agreement:
For UL transmissions in a serving cell with carrier bandwidth greater than LBT bandwidth, for the case where UE performs CCA before UL transmission, support at least Alt. 1 among the following alternatives
· Alt. 1: UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH.
· Alt. 2: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
· Decision on whether this alternative is supported will depend on feedback from RAN4
· FFS on restrictions to the subset of LBT bandwidths, e.g., only contiguous LBT bandwidths allowed, based on feedback from RAN4
· Necessity of guard bands within the scheduled PUSCH should be determined by RAN4

· FFS: Whether this applies also to configured grant PUSCH

· FFS: Whether this applies also to PUCCH
R1-1905857
[Draft] LS to RAN4 on UL wideband operation
LG Electronics
R1-1905858
[Draft] LS to RAN4 on UL wideband operation
LG Electronics
Agreement:
· Support a mechanism for a UE to detect gNB is transmitting across
· Multiple carriers 
· Multiple LBT bandwidths in a carrier. 
· The following mechanisms are to be considered:
· Option 1: Explicit indication via PDCCH
· FFS: The type of PDCCH (e.g., group common PDCCH or UE-specific PDCCH)
· FFS: Signaling details of the indication
· Option 2: Explicit indication via selection of a PDCCH DM-RS sequence from a set of PDCCH DM-RS sequences
· FFS: Details of the indication
· Option 3: Via UE implementation, i.e., implicit method based on NR-based signal such as DM-RS and/or corresponding PDCCH detection

· FFS: Which signals/channels or combination of signals/channels could be used by the UE
· Note: Above options are not mutually exclusive
1.1.1.3 Others

R1-1903933
Generic design of spectral-domain modulation sequences for 5G NR-U PRACH waveform


Huawei, HiSilicon

R1-1903934
Performance evaluation of initial signals
Huawei, HiSilicon

R1-1903935
Further evaluation of coexistence in 6GHz
Huawei, HiSilicon

R1-1904340
Evaluation results for enhanced PRACH design
Ericsson

R1-1904341
Enhanced PUCCH design details
Ericsson

R1-1904411
Evaluation results for directional LBT
Samsung

R1-1904412
Discussion on HARQ-ACK codebook design
Samsung

R1-1904413
Discussion on time/freq-domain enhancements for RACH resources
Samsung

R1-1904414
Discussion on multple msg.1 transmisson procedure
Samsung

R1-1904686
Discussion on the LS reply to  IEEE
Huawei, HiSilicon

R1-1905232
On aperiodic reference signals for NR-U
Ericsson

R1-1905233
On the duration of the DRS transmission window
Ericsson

R1-1905234
Draft LS to RAN4 on SS/PBCH Block SCS and time domain pattern for 5 and 6 GHz bands


Ericsson

R1-1905235
Evaluation assumptions for PUCCH design
Ericsson

R1-1905275
Spectrum utilization in 20MHz channel bandwidth for 60 kHz SCS
Huawei, HiSilicon

R1-1905276
System evaluation of DRS transmission window
Huawei, HiSilicon

