Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #110			R1-2206691
Toulouse, France, August 22nd – 26th, 2022

Agenda Item:	9.4.1.1
Source:	China Telecom
Title:	Discussion on channel access mechanism for sidelink on unlicensed spectrum
Document for:	Discussion
Introduction
According to Rel-18 work item description on NR sidelink evolution in [1] and revised WID in [2], the objective on supporting sidelink on unlicensed spectrum is as follows and the new clarification in 3GPP RAN#96 is added in red:
· Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.

This contribution provides views on channel access mechanism for sidelink on unlicensed spectrum.
Channel access mechanism 
Channel access procedures
The channel access mechanism in Rel-16 NR-U is a procedure based on sensing that evaluates the availability of a channel for performing transmissions [3], which is similar as SL-U (sidelink on unlicensed spectrum). It is common understanding that channel access mechanisms from NR-U can be reused for SL-U, with necessary clarification and modification if any. There are some types of channel access procedures defined in Rel-16 NR-U, i.e., Type 1, Type 2A, Type 2B and Type 2C. The detailed definitions and information can be found in [3]. 
[bookmark: _Hlk110344269]In last RAN1#109e meeting, there was the following agreement on channel access procedures in [4]:
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.

Due to divergent views on FBE-based semi-static channel access scheme and short control signalling transmissions (SCSt), there was no relevant agreements achieved in last meeting. However, we think they can be recalled in this meeting. There is no doubt to support dynamic channel access scheme for SL-U from most companies’ views. In addition, regarding FBE-based semi-static channel access scheme, we think it can also be supported with lower priority, which provides more flexibility and benefits for channel access procedures in some specific scenarios. The detailed work on semi-static channel access scheme can be started after the dynamic channel access procedure is completed, due to limited Rel-18 WI timeline. Hence, we have the following proposal.

Proposal 1: Support FBE-based semi-static channel access scheme with lower priority than LBE-based dynamic channel access scheme.
· Note: The detailed work on semi-static channel access scheme can be started after the dynamic channel access scheme is completed.

Regarding short control signalling transmissions (SCSt), which has been allowed according to European regulations in the unlicensed band, it can be without needing to perform LBT channel access scheme when certain transmission limitations are met. In our perspective, it can be benefit to introduce SCSt feature for SL-U. In addition, the relevant requirements to qualify and LBT type needed for this exception, and for which SL channel(s)/signal(s) including the feasibility, reliability and benefits are needed for further study. Hence, we have the following proposal.

Proposal 2: Support short control signalling transmissions (SCSt) feature for SL-U.
· Further study and specify the relevant requirements to qualify and LBT type needed for this exception, and for which SL channel(s)/signal(s) including the feasibility, reliability and benefits.

COT sharing between sidelink UEs
[bookmark: _Hlk101195322]In NR-U, gNB can share a COT (Channel Occupancy Time) and indicate COT pattern for some UEs, which is better for resource utilization and system performance. Similarly, a sidelink UE can also share a COT to some sidelink UEs with specific procedures. It is benefit to support COT sharing between sidelink UEs for reduced access delay and better resource utilization, i.e., UE-to-UE COT sharing. The related COT sharing information (e.g., COT index, duration, resource pattern) can be indicated by the sidelink UE initiating COT sharing. In addition, there may exist some issues when conducting COT sharing. How to initiate and share a COT to other sidelink UEs. How to handle collisions between sharing COTs. The reasonable control over collision and interference should be further studied for SL-U design.
In last RAN1#109e meeting, there was the following agreement on COT sharing in [4]:
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.

During COT sharing procedure, there is a key issue on co-work between LBT (Listen Before Talk) and sensing mechanism. Currently, it is not clear whether to execute LBT or sensing first. One possible way is to conduct sensing-based resource selection after LBT. The other possible way is to conduct LBT procedure after resource sensing. It needs further study and specify the details related to co-work between LBT and sensing mechanism, which aims to achieve better system performance and less UE complexity.
Proposal 3: Further study and specify co-work between LBT and sensing mechanism.

Sidelink resource allocation Mode 1 and Mode 2
In last RAN1#109e meeting, there was the following agreement on sidelink resource allocation in [4]:

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 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

For the FFS on multi-consecutive slots transmission, we think it should be supported if UE would like to transmit in consecutive slots for better access efficiency and reducing long gap between sidelink transmissions. In order to enable multi-consecutive slots transmission for SL-U, it is needed to resolve many aspects on channel access, resource allocation and PHY channel design with necessary modification if any. It is not expected to have much spec changes due to introduce multi-consecutive slots transmission for SL-U. Hence, we have the following proposal.

Proposal 4: Support multi-consecutive slots transmission for SL-U.
· Study and specify details and modifications on channel access, resource allocation and PHY channel design with minimum spec impact.

Evaluation methodology for SL-U
Regarding the evaluation methodology for SL-U, it is not expected to make much effort on evaluation work due to Rel-18 timeline. Hence, we prefer to reuse the existing evaluation methodology (e.g., TR 38.889) for SL-U as much as possible, aiming to avoid much effort on evaluation work. In last RAN1#109-e meeting, unfortunately, there was the latest version in Proposal 1 (XII) on evaluation methodology for SL-U but without agreement in the last round of email discussion [5]. We think some companies’ concerns can be alleviated in the current Proposal 1 (XII). It would be reasonable to use it as a starting point. Certainly, other simulation assumptions if needed are welcome and will not be precluded. Otherwise, it is hardly to start evaluation work with highly unified opinions.
Proposal 1 (XII)
The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U. (Note, one round of simulations targets SL-U vs. Wi-Fi and another one targets SL-U vs. NR-U)
· NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 8)
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling
· Note, for the interference traffic model: 
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)
· Scenario 2 (V2X use cases):
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· FFS: how to model NR-U and Wi-Fi hotspot interference (including their traffic and channel models)
· FFS: Performance metric

Hence, we support Proposal 1 (XII) as a starting point and have the following proposal.
Proposal 5: Support Proposal 1 (XII) in principle. Other simulation assumptions for SL-U evaluation if needed are welcome and will not be precluded.

Conclusion
In this contribution, we provide the following proposals:
Proposal 1: Support FBE-based semi-static channel access scheme with lower priority than LBE-based dynamic channel access scheme.
· Note: The detailed work on semi-static channel access scheme can be started after the dynamic channel access scheme is completed.

Proposal 2: Support short control signalling transmissions (SCSt) feature for SL-U.
· Further study and specify the relevant requirements to qualify and LBT type needed for this exception, and for which SL channel(s)/signal(s) including the feasibility, reliability and benefits.

Proposal 3: Further study and specify co-work between LBT and sensing mechanism.

Proposal 4: Support multi-consecutive slots transmission for SL-U.
· Study and specify details and modifications on channel access, resource allocation and PHY channel design with minimum spec impact.

Proposal 5: Support Proposal 1 (XII) in principle. Other simulation assumptions for SL-U evaluation if needed are welcome and will not be precluded.
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