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Introduction
In the last RAN1#110 meeting, the following agreements for channel access mechanism for sidelink on unlicensed spectrum have been made [1]:
	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: _Hlk115439644]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




Based on the above agreements, we introduce our views on the channel access mechanism for sidelink on unlicensed spectrum in this contribution.
Channel access mechanism
[bookmark: _Hlk103723189]In RAN1#109-e meeting, Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS 37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel [2]. Therefore, for sidelink on unlicensed spectrum Type 1 channel access procedure can be used for initial channel acquisition similar as NR-U.
Proposal 1: For initial channel acquisition, Type 1 channel access procedure is used for sidelink on unlicensed spectrum.
[bookmark: _Hlk115439686]For Type 1 channel access procedure, CW (contention window) size is adjusted based on HARQ-ACK feedback. For CW adjustment, there was the agreement for unicast communication in the last meeting which is captured in Section 1. However, there are still many remaining FFS points. When SL HARQ-ACK feedback is disabled in SCI, a TX UE cannot know whether a RX UE decodes a TB successfully. The indication for HARQ-ACK feedback enabling/disabling in SCI can be signalled dynamically. Therefore, it seems beneficial to keep the previous CW value. However, when PSFCH resources are not configure within a resource pool, HARQ-ACK feedback is disabled semi-statically within the resource pool regardless of cast-types. In this case, fixed CW values according to priority can be used for CW adjustment.
In case of groupcast HARQ-ACK feedback option 1, receiving UEs within a group will feedback NACK-only when the UEs fails to decode a TB. When receiving UEs success to decode the TB, the UEs will not report HARQ-ACK feedback. Therefore, if there is no HARQ-ACK feedback, a UE transmitting the TB cannot distinguish whether all receiving UEs success to decode the TB (ACK) or fail to decode a SCI scheduling the TB (DTX). In general, only receiving UEs within a certain range from the transmitter UE report HARQ-ACK feedback in groupcast HARQ-ACK feedback option 1. As a consequence, when there is no NACK feedback, it could be ACK more likely than DTX. Therefore, when no feedback is detected, it could be determined as ACK, then CW size is reset to the minimum value among the allowable values. If NACK feedback is detected, then CW size is increased to the next allowable value. However, even in groupcast HARQ-ACK feedback option 1 (for example, groupcast HARQ-ACK feedback option 1 with SCI format 2-A), there can be no communication range requirement. In this case, further study is necessary.
In case of groupcast HARQ-ACK feedback option 2, each receiving UE within a group will feedback ACK/NACK information based on their TB decoding results. A transmitter UE can distinguish multiple ACK/NACK feedbacks from the receiving UEs. In this case, the principal for CBG-based HARQ-ACK feedback for NR-U can be reused. For example, when at least X% of HARQ-ACK feedbacks is ACK, it can be considered as ACK, then CW size is reset to the minimum value among the allowable values. The detail value for X % can be studied further.
Proposal 2: For CW adjustment,
· In case of groupcast HARQ-ACK feedback option 1 (NACK-only) with communication range requirement,
· When NACK is detected, CW size is increased to the next allowable value.
· When NACK is NOT detected, it can be considered as ACK, then CW size is reset to the minimum value among the allowable values.
· In case of groupcast HARQ-ACK feedback option 1 (NACK-only) without communication range requirement,
· Further study is necessary.
· In case of groupcast HARQ-ACK feedback option 2 (separate ACK/NACKs),
· The principle for CBG-based HARQ-ACK feedback for NR-U can be reused.
· When at least X% of HARQ-ACK feedbacks from the group is ACK, CW size is reset to the minimum value among the allowable values. FFS for X value.
· When SL-HARQ feedback is disabled in SCI, CW size is kept to the previous CW value.
· If PSFCH resources are not configured in a resource pool, fixed CW sizes according to priority can be used regardless of cast-type.
In NR-U, after channel acquisition via Type 1 channel access procedure, the occupied channel by a communication node can be shared with other communication node. For SL-U, it was agreed to support UE-to-UE COT sharing in RAN1#109-e meeting [2], and two alternatives for UE-to-UE COT sharing were made in the last RAN1 meeting [1]. The two alternatives are captured in Section 1 of this contribution. We think at least Alt 1 is applicable for unicast communication. However, in case of groupcast and broadcast, there can be multiple responding UEs as shown in Figure 1. If the multiple responding UEs can share a COT by a COT initiating UE, without any coordination conflicts between the UEs will be increased. On the other hand, if COT sharing with the multiple responding UEs is not supported, it will reduce sidelink system performance. Therefore, a method for avoiding collisions between responding UEs within a shared COT should be further studied.
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[bookmark: _Ref115436784]Figure 1. Examples for COT sharing for unicast/groupcast/broadcast sidelink
Proposal 3: For UE-to-UE COT sharing
· In case of unicast, Alt 1 can be applied.
· In case of groupcast/broadcast, a method for avoiding collisions between responding UEs within a shared COT should be further studied.
Regarding whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA, in order to support such a COT-related reporting through physical layer procedure, the study on new channel and/or new UCI multiplexing scheme would be necessary and it will be quite time consuming. If MAC CE is assumed for the reporting, it may not be feasible considering latency for MAC CE and maximum COT duration. Therefore, we do not support such a COT-related reporting to gNB.
Proposal 4: It is proposed NOT to support reporting COT-related information to gNB.
Summary
In this contribution, we made the following proposals for channel access mechanism for sidelink on unlicensed spectrum.
Proposal 1: For initial channel acquisition, Type 1 channel access procedure is used for sidelink on unlicensed spectrum.
Proposal 2: For CW adjustment,
· In case of groupcast HARQ-ACK feedback option 1 (NACK-only) with communication range requirement,
· When NACK is detected, CW size is increased to the next allowable value.
· When NACK is NOT detected, it can be considered as ACK, then CW size is reset to the minimum value among the allowable values.
· In case of groupcast HARQ-ACK feedback option 1 (NACK-only) without communication range requirement,
· Further study is necessary.
· In case of groupcast HARQ-ACK feedback option 2 (separate ACK/NACKs),
· The principle for CBG-based HARQ-ACK feedback for NR-U can be reused.
· When at least X% of HARQ-ACK feedbacks is ACK from the group, CW size is reset to the minimum value among the allowable values. FFS for X value.
· When SL-HARQ feedback is disabled in SCI, CW size is kept to the previous CW value.
· If PSFCH resources are not configured in a resource pool, fixed CW sizes according to priority can be used regardless of cast-type.
Proposal 3: For UE-to-UE COT sharing
· In case of unicast, Alt 1 can be applied.
· In case of groupcast/broadcast, a method for avoiding collisions between responding UEs within a shared COT should be further studied.
Proposal 4: It is proposed NOT to support reporting COT-related information to gNB.
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