9.4 NR sidelink evolution

Please refer to RP-220300 for detailed scope of the WI.
R1-2203981
Work plan for NR sidelink evolution
OPPO

9.4.1 Support of sidelink on unlicensed spectrum

RAN1 study phase focusing on FR1 unlicensed bands (n46 and n96/n102) to be completed by RAN1#111.
R1-2204093
Discussion on V2X use cases, scenarios, and requirements for SL-U
TOYOTA Info Technology Center
R1-2205113
Contention-Based Sidelink Burst Transmissions
Johns Hopkins University APL

R1-2205118
General considerations on SL-U
Continental Automotive GmbH
9.4.1.1 Channel access mechanism
Including evaluation methodology for unlicensed channel access (if any).
R1-2205033
Channel Access Mechanism for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated
R1-2204802
On the Channel Access Mechanisms for SL Operating in Unlicensed Spectrum
Intel Corporation
R1-2203713
Discussion on channel access mechanism for sidelink on unlicensed spectrum
LG Electronics

R1-2203122
On Channel Access Mechanism and Evaluation Methodology for SL-U
Nokia, Nokia Shanghai Bell

R1-2203146
Channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2203331
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2203365
Discussion on channel access mechanism for SL-U
ZTE, Sanechips

R1-2203461
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2203561
Channel access mechanism for sidelink on unlicensed spectrum
vivo

R1-2203645
SL Channel access in unlicensed spectrum
InterDigital, Inc.

R1-2203657
Discusson on channel access mechanism for sidelink on unlicensed spectrum
China Telecom

R1-2203693
Channel Access of Sidelink on Unlicensed Spetrum
NEC

R1-2203703
Channel access mechanism for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2203734
Discussion on channel access mechanism for SL-unlicensed
Sony

R1-2203749
Sidelink channel access on unlicensed spectrum
Panasonic Holdings Corporation

R1-2203818
Channel access mechanism for sidelink-unlicensed
xiaomi

R1-2203906
On channel access mehanism for sidelink on FR1 unlicensed spectrum
Samsung

R1-2203982
Access mechanisms of NR sidelink in unlicensed channel
OPPO

R1-2204084
SL-U General Access Considerations
CableLabs

R1-2204097
Discussion of channel access mechanism for sidelink transmission in unlicensed spectrum
FUTUREWEI

R1-2204194
Discussion on sidelink on unlicensed spectrum
ASUSTeK

R1-2204247
On channel access mechanism for sidelink on FR1 unlicensed spectrum
Apple

R1-2204306
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CMCC

R1-2204382
Discussions on channel access mechanism in SL-U
NTT DOCOMO, INC.

R1-2204427
Discussions on Channel access mechanism for NR sidelink evolution
Sharp

R1-2204477
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

Withdrawn 

R1-2204552
Discussion on channel access mechanism for SL on unlicensed spectrum
WILUS Inc.

R1-2204580
Disscusion of channel access mechanism for sidelink in unlicensed spectrum
Transsion Holdings

R1-2204607
NR Sidelink Unlicensed Channel Access Mechanisms
Fraunhofer HHI, Fraunhofer IIS

R1-2204730
Discussion on Channel access mechanism
MediaTek Inc.

R1-2204741
Channel access mechanism for SL-U
Ericsson

R1-2204868
Discussion on channel access mechanism for sidelink on unlicensed spectrum
ROBERT BOSCH GmbH
R1-2205082
Considerations on unlicensed channel access for SL-U
Fujitsu Limited
[109-e-R18-SL-01] Email discussion on channel access mechanism by May 20 – Kevin (OPPO)
· Check points: May 16, May 20
R1-2205180
FL summary #1 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

R1-2205181
FL summary #2 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

R1-2205182
FL summary #3 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.

· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)

· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 

· FFS how the channel access priority classes apply to each SL channel and signal

· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.

Agreement
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).

· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)

· FFS all other details in compliance with the regulatory requirements
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.

· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation
R1-2205183
FL summary #4 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.

· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.

· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects

· channel access, resource allocation and PHY channel design

· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access

· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2

R1-2205184
FL summary for AI 9.4.1.1: SL-U channel access mechanism (EOM)
Moderator (OPPO)

9.4.1.2 Physical channel design framework
R1-2203907
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Samsung

R1-2203147
Physical channel design for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2203123
On Physical Channel Design Framework for SL-U
Nokia, Nokia Shanghai Bell
R1-2203332
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2203366
Discussion on physical layer structures and procedures for SL-U
ZTE, Sanechips

R1-2203462
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2203562
Physical channel design framework for sidelink on unlicensed spectrum
vivo

R1-2203646
SL U physical layer design framework
InterDigital, Inc.

R1-2203694
Discussion on physical channel design framework
NEC

R1-2203704
Physical layer design framework for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2203714
Discussion on physical channel design framework for sidelink on unlicensed spectrum
LG Electronics

R1-2203735
Discussion on physical channel design framework for SL-unlicensed
Sony

R1-2203750
Physical channel design for sidelink on unlicensed spectrum
Panasonic Holdings Corporation

R1-2203819
Physical channel design  for sidelink-unlicensed
xiaomi

R1-2203983
Physical channel designs of NR sidelink in unlicensed channel
OPPO

R1-2204085
Discussion on resources on sidelink operation in unlicensed spectrum
CableLabs

R1-2204098
Discussion of physical channel designs for sidelink transmission in unlicensed spectrum
FUTUREWEI

R1-2204121
Discussion on Physical channel design framework for sidelink on unlicensed spectrum
Hyundai Motors

R1-2204248
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Apple

R1-2204307
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CMCC

R1-2204383
Discussions on channel design framework in SL-U
NTT DOCOMO, INC.

R1-2204428
Discussions on physical channel design framework for NR sidelink evolution on unlicensed spectrum
Sharp

R1-2204478
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

Withdrawn 

R1-2204553
Discussion on PHY channel design framework for SL on unlicensed spectrum
WILUS Inc.

R1-2204581
Disscusion of physical channel design for sidelink in unlicensed spectrum
Transsion Holdings

R1-2204608
NR Sidelink Unlicensed Physical Channel Design
Fraunhofer HHI, Fraunhofer IIS

R1-2204731
Discussion on Physical channel design framework
MediaTek Inc.

R1-2204742
PHY channel design framework for SL-U
Ericsson

R1-2204803
On the Enhancements to the Physical Channel Design for SL Operating in Unlicensed Spectrum
Intel Corporation

R1-2205034
Physical Channel Design for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

[109-e-R18-SL-02] Email discussion on physical channel design framework by May 20 – Mixiang (Huawei)
· Check points: May 16, May 20

R1-2205238
FL summary#1 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2205239
FL summary#2 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2205240
FL summary#3 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline

· Only one SL BWP is (pre-)configured within a carrier

· The SL BWP is (pre-)configured to include one or multiple SL resource pools

· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets

· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set

· FFS: the applicable resource pool

· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported

· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets

· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.

· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool

· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.

· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.

Agreement
For PSCCH and PSSCH in SL-U:

· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are considered as starting point

· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions

· FFS: whether/how to address IBE (In Band Emission) impact

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission (if supported), at least the following candidates can be discussed:

· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission

· FFS: Other resource allocation granularity, e.g., RB-level

· 1 sub-channel equals K interlaces if sub-channel is supported

· FFS details
· Other candidates are not precluded
· FFS: mapping of PSCCH to frequency resources

· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

Agreement
For slot structure in SL-U:

· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported

· FFS: whether/how to support additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission

Agreement
For PSFCH and SL-HARQ in SL-U:

· At least R16 NR SL PSFCH format 0 is supported

· FFS whether to introduce new PSFCH format

· FFS: how to meet OCB and PSD requirement for PSFCH transmission, e.g., using interlaced RB transmission, whether/how to avoid too small PSFCH capacity, etc.

· FFS: the locations of PSFCH resources, e.g., (pre-)configured, dynamically indicated, etc.

· FFS: whether/how to address PSFCH transmission dropping due to LBT failure, e.g., whether to have multiple PSFCH occasions for a PSSCH and the related PSSCH-PSFCH mapping relationship, impact on SL HARQ-ACK reporting to the gNB for Mode 1, etc.

· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

Agreement
For S-SSB and synchronization in SL-U:

· FFS the time domain locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with R16/R17 NR SL design, etc.

· Down-selection at least one of the following solutions to meet OCB and PSD requirement for S-SSB transmission

· Option 1: Using interlaced RB transmission

· Option 2: S-SSB multiplexing with other SL transmissions in the same slot

· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain

· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth

· FFS: whether to support 4 symbols S-SSB

· Note: 4 symbols S-SSB can be considered with options 1/2/3/4 above

· FFS whether the temporary exemption of OCB requirement is applicable for S-SSB transmission

· FFS whether any changes to R16/R17 NR SL synchronization procedure

R1-2205241
FL summary#4 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

9.4.2 Co-channel coexistence for LTE sidelink and NR sidelink
R1-2204867
On co-channel coexistence between LTE and NR sidelink
ROBERT BOSCH GmbH

R1-2204720
On co-channel coexistence between LTE sidelink and NR sidelink
MediaTek Inc.

R1-2203984
Discussion on co-channel coexistence for LTE and NR V2X
OPPO

R1-2203124
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Nokia, Nokia Shanghai Bell

R1-2203148
Co-channel coexistence for LTE sidelink and NR sidelink
Huawei, HiSilicon

R1-2203333
Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Spreadtrum Communications

R1-2203367
Study on co-channel coexistence for LTE sidelink and NR sidelink
ZTE, Sanechips

R1-2203463
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CATT, GOHIGH

R1-2203563
Co-channel coexistence for LTE sidelink and NR sidelink
vivo

R1-2203642
On sidelink co-channel coexistence issues
Mitsubishi Electric RCE

R1-2203658
Discusson on co-channel coexistence for LTE sidelink and NR sidelink
China Telecom

R1-2203668
Discussion on Sidelink Co-channel Coexistence 
Panasonic Holdings Corporation

R1-2203695
Co-existence between LTE and NR sidelink
NEC

R1-2203705
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Lenovo

R1-2203715
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
LG Electronics

R1-2203736
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sony

R1-2203820
Discussion on co-channel coexistence for LTE and NR sidelink
xiaomi

R1-2203908
On co-channel coexistence for LTE sidelink and NR sidelink
Samsung

R1-2204049
Co-channel coexistence for LTE sidelink and NR sidelink
InterDigital, Inc.

R1-2204249
On co-channel coexistence for LTE sidelink and NR sidelink
Apple

R1-2204308
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CMCC

R1-2204384
Discussions on co-channel coexistence of LTE-SL and NR-SL
NTT DOCOMO, INC.

R1-2204429
Discussions on co-channel coexistence for LTE sidelink and NR sidelink
Sharp

R1-2204479
Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Spreadtrum Communications

Withdrawn 

R1-2204585
Considerations on co-channel coexistence for LTE SL and NR SL
CAICT

R1-2204609
Discussion on Co-Channel Coexistence for LTE and NR Sidelink
Fraunhofer HHI, Fraunhofer IIS

R1-2204652
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ETRI

R1-2204740
Co-channel coexistence between LTE sidelink and NR sidelink
Ericsson

R1-2205035
Co-channel Coexistence Between LTE SL and NR SL
Qualcomm Incorporated

R1-2205119
General considerations on Coexistence between LTE- and NR-sidelink
Continental Automotive GmbH
[109-e-R18-SL-03] Co-channel coexistence for LTE SL and NR SL by May 20 – Sarun (Fraunhofer)
· Check points: May 16, May 20

R1-2205204
FL Summary #1 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)

Agreement
For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

Agreement
For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions, except for the UE dropping model.

· FFS: UE dropping model

R1-2205205
FL Summary #2 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)

R1-2205206
FL Summary #3 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)

Proposal 
· For the study of co-channel coexistence solutions in Rel-18, at least Type A are considered in the coexistence with Type C devices of release earlier than Rel-18.
· These Type A devices can be studied for both semi-static partitioning solutions and dynamic resource sharing solutions.

· FFS: Study the feasibility of Type B devices for coexistence with Type C devices of release earlier than Rel-18, and if feasible study the co-channel coexistence solutions in Rel-18.

· These Type B devices are studied at least for semi-static resource partitioning solutions.

· FFS: Whether these devices can support dynamic resource sharing solutions using IUC messages or other types of dynamic resource sharing solutions.

· 
· Note:
· Type A devices are devices that contain both LTE SL and NR SL modules
· Type B devices are devices that contain only NR SL modules
· Type C devices are devices that contain only LTE SL modules based on Rel-14/Rel-15
· FFS: other types of devices
· Note: the potential Rel-18 solutions should ensure that Rel-18 NR-SL UEs and NR-SL UEs of earlier releases are able to operate in the same NR resource pools, where resource pools can support Type A and Type B devices
R1-2205207
FL Summary #4 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)
9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Placeholder only. This part of the work is to start after RAN1#110 pending RAN decision. No contributions in RAN1#109-e.

9.4.4 Sidelink CA operation

Placeholder only. This part of the work is to start after RAN1#110 pending RAN decision. No contributions in RAN1#109-e.

9.4.5 Others
R1-2203368
Analysis on channel access efficiency of SL-U
ZTE, Sanechips

R1-2203464
Discussion on the scopes of Rel-18 Sidelink evolution
CATT, GOHIGH

R1-2203647
SL U QoS management
InterDigital, Inc.

R1-2203667
Discussion on sidelink operation on unlicensed spectrum
vivo

R1-2203985
Coexistence evaluation of SL-U and Wi-Fi
OPPO

R1-2204250
On other topics of NR sidelink evolutions
Apple

R1-2204743
Other aspects related to SL-U
Ericsson

R1-2204912
Further consideration on evaluation methodology for sidelink operation over unlicensed spectrum
Huawei, HiSilicon
