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Background
[bookmark: _Hlk57107786]The WI on NR sidelink evolution [1] includes an objective to study and specify support for sidelink operation in the unlicensed bands with focus on the FR1 unlicensed bands, n46 and n96/n102. The agreements related to SL-U channel access mechanism at the 3GPP TSG RAN WG1 #110 meeting are listed below [2].
Agreement
The following evaluation scenario 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.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· 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. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· 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. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 3 or 6 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
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· 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: 10)
· FFS whether/how the PDB requirement can be captured
· 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
· FFS whether/how the PDB requirement can be captured
· 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)
· 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)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· 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
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)


Agreement
· CW adjustment
· NR-U DL CW adjustment mechanism is used as the baseline for SL-U when SL-HARQ feedback is enabled in SCI for unicast 
· FFS any necessary update for SL-U operation
· [bookmark: _Hlk115372611]FFS: how to determine CW size when SL-HARQ feedback is disabled in SCI
· FFS the case of groupcast option 1 (NACK-only) and groupcast option 2

Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs


Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


Agreement
· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiver
· FFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions
· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).
· FFS: details of the channel type of the responding UE’s transmission(s)
· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA

In this contribution we present our views on open and unaddressed issues on this topic.

Channel Access
CW Adjustment
In the last meeting, NR-U DL CW adjustment procedure was agreed as the baseline for SL-U when HARQ feedback is available. Any potential updates to the NR-U DL CW procedure in general and catering to the case of how to determine CW size when SL-HARQ feedback is disabled in SCI need to be studied next. 

The NR-U DL CW adjustment procedure is relatively straightforward: the gNB checks for HARQ ACK/NACK feedback corresponding to PDSCH(s) transmitted in a reference duration; if at least 1 HARQ ACK is received for TB-based feedback or at least 10% of feedback is ACKs for CBG-based feedback, then the CWS is reset to the minimum for all CAPCs, otherwise the CWS is increased to the next higher allowed value. The same principle should be reused for SL-U when HARQ feedback is available for either unicast or groupcast, though CBG-based feedback is not applicable for SL.

In NR-U, the reference duration corresponding to a channel occupancy initiated by the gNB including transmission of PDSCH(s) is defined as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier [3]. In the case of SL-U, the reference duration applies to the duration starting from the beginning of the CO until the end of the first slot where at least one unicast or groupcast PSSCH is transmitted over all the resources allocated for it.

Proposal 1: Retain NR-U DL CW adjustment procedure and reference duration definition with ‘PDSCH’ replaced by ‘PSSCH’ and CBG-based HARQ feedback removed in the description.

Assuming PSBCH is transmitted as part of S-SSB without Cat 4 LBT (i.e., either Cat 1 LBT due to SCSe or Cat 2 LBT is used), then there is no need for CW adjustment for this class of broadcast signalling without HARQ feedback.

Proposal 2: No CW adjustment procedure is needed for PSBCH transmissions.

Finally, consider the case where HARQ feedback for PSSCH is disabled via SCI. There are two options here: (i) automatically increase the CWS to the next higher allowed value, or (ii) keep the CWS unchanged. In NR-U, if the gNB uses Type 1 channel access and explicit HARQ feedback from UEs is not available, then the gNB keeps the CWS for that CAPC unchanged [3]. If the corresponding channel access priority class   has not been used for any DL transmissions on the channel, then the CWS is reset to the minimum value. The CWS is also kept unchanged if HARQ feedback is not yet available and the gNB initiates a new CO within 10 ms of its previous CO.

Proposal 3: When SL-HARQ feedback is disabled in SCI, keep the CWS unchanged.  

COT Sharing
For UE-UE COT sharing, the two alternatives under consideration are whether the responding UE is a target receiver for PSSCH (Alt 1) or any transmission (Alt 2) from the CO-initiating UE. Alt 1 is highly restrictive and hampers SL-U medium utilization in Mode 2 scenarios. We strongly prefer Alt 2, which covers scenarios such as:
· Responding UE sends PSFCH in response to a PSSCH.
· Responding UE sends CSI report in response to a CSI request in 2nd-stage SCI.
· Responding UE sends CSI feedback in response to a SL CSI-RS transmission.
Proposal 4: For UE-UE COT sharing, support Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.

Others
Multi-consecutive slots transmission (MCSt) is now supported for Mode 1 and Mode 2 resource allocation in SL-U. To make MCSt feasible in unlicensed spectrum, gap symbols following PSSCH/PSCCH/S-SSB at the end of a slot need to be removed when the UE is also transmitting in the next slot in order to retain control of the channel occupancy.

Proposal 5: Define a new slot structure for MCSt with no gap symbols between consecutive slots transmitted by a given UE.

Summary of Proposals
This contribution presented the following proposals for SL-U channel access.

Proposal 1: Retain NR-U DL CW adjustment procedure and reference duration definition with ‘PDSCH’ replaced by ‘PSSCH’ and CBG-based HARQ feedback removed in the description.

Proposal 2: No CW adjustment procedure is needed for PSBCH transmissions.

Proposal 3: When SL-HARQ feedback is disabled in SCI, keep the CWS unchanged.  
Proposal 4: For UE-UE COT sharing, support Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
Proposal 5: Define a new slot structure for MCSt with no gap symbols between consecutive slots transmitted by a given UE.
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