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Introduction
In RAN#95-e, Rel-18 NR sidelink evolution has been approved and sidelink on unlicensed spectrum will be studied and specified in order to increase bandwidth for sidelink transmission as described in [1]. 
In RAN1#110, RAN1 has discussed and made some agreements on the channel access procedure [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



On the UE-to-UE COT sharing, the following agreement was made at the RAN#111.
	Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.



In this contribution, we discuss our view on channel access procedures and channel occupancy time (COT) sharing for sidelink-unlicensed.

Discussion
Channel access procedures for SL-unlicensed
As described in [1], NR sidelink will be expanded not only for V2X applications but also for commercial use-cases. We need to consider the applicability of the SL communication even in unlicensed spectrum. For NR sidelink, it has been defined that PSCCH, PSSCH, PSFCH and S-SSB including PSBCH/S-PSS/S-SSS. PSCCH and PSSCH should be essential channels for SL transmission. PSFCH is necessary to convey HARQ-ACK bit from Rx-UE to Tx-UE in order to realise higher reliable SL communication such as industrial use-case. S-SSB is also necessary for a finer synchronisation between UEs especially for out-of-coverage and partial coverage scenarios. Therefore all SL channels and signals should be supported for SL-unlicensed considering various use-cases for SL.
[bookmark: _Hlk92448108][bookmark: _Ref83994937]In the current specification for channel access procedure [2], Type 1 and 2 channel access procedures have been specified for both DL and UL transmission. For Type 1 channel access procedure (so-called, LBT using random backoff with various contention window), a transmitter senses a time duration spanned by the sensing slots which are generated randomly depending on CAPC (Channel access priority class), and transmits a transmission burst if the channel is sensed to be idle during all the sensing slot durations. For Type 2 channel access procedure (so-called, single CCA or no CCA within a certain time gap), a transmitter senses a time duration of one sensing slot depending on Type 2A/2B/2C before transmitting a burst. At RAN1#109-e, it was agreed to take Type 1 and Type 2 (2A/2B/2C) channel access procedures as baseline for NR sidelink unlicensed operation.
In NR-U, the Type 1 channel access procedure can be basically used for any transmissions for DL and UL. Even for SL, the Type 1 channel access procedure can be used for any transmission. Also we can define CAPC to be used for Type 1 channel access procedure, depending on SL transmission. For UL NR-U, when PUCCH or PUSCH only without UL-SCH are transmitted, CAPC p=1 is used. In the same way, CAPC p=1 is used when at least PSFCH are transmitted.
[bookmark: _Ref102061777]Proposal 1: Channel access priority class p=1 is used for at least PSFCH transmission.
In addition, we have assumed that Type 2 channel access procedures are mainly used in shared COT. PSFCH for HARQ feedback to e.g. TX-UE should be able to be transmitted after the corresponding PSCCH/PSSCH. Therefore, Type 2A channel access procedure(s) should be used at least for PSFCH transmission.
[bookmark: _Ref115192123]Proposal 2: Type 2A channel access procedure(s) is used at least for PSFCH transmission.


Channel occupancy time (COT) sharing for SL-unlicensed
In NR-U, a channel occupancy time (COT) can be shared from/to gNB to/from UE. The responding device (i.e. COT shared device) can transmit a DL/UL transmission using Type 2 channel access procedure. At RAN1#109-e, it was agreed to support UE-to-UE COT sharing in SL-U.
For sidelink, a RX-UE can report HARQ-ACK bit for a corresponding PSSCH through PSFCH to a TX-UE. If the TX-UE shares the TX-UE initiated COT to RX-UE for PSFCH transmission, the HARQ-ACK reporting would be more reliable as compared with the case of the HARQ-ACK reporting based on Type 1 channel access procedure. Therefore, the PSFCH can be transmitted in the shared COT.
In addition, PSCCH/PSSCH transmission in the shared COT should be beneficial between the initiating device and the responding device. At RAN1#109-e, there was discussion on supporting cast type of SL transmission for COT sharing; i.e. unicast, groupcast, broadcast. At least unicast PSSCH and corresponding PSCCH should be supported for applicable SL channel for COT sharing. In addition, groupcast and broadcast transmission in the shared COT should be also supported.
[bookmark: _Ref102061787]At the RAN1#110, high-level details for UE-to-UE COT sharing was discussed, and we agreed two alternatives on a definition of a responding UE which can utilize a COT shared by a COT initiating UE. On Alternative 1, the responding UE is always the target data SCH receiver of the transmitter. On Alternative 2, the intention is to make the use of COT sharing more flexible and/or widely available to more SL UEs, even for UEs that are not the intended receivers for the PSSCH data. We have supported the alternative 2, i.e. the responding SL UE should not be restricted to the target data SCH receiver of the transmitter. We think the responding SL UE can be explicitly indicated by COT sharing information which are conveyed by SCI in PSCCH transmitted from COT initiating UE. The indication of the initiating SL UE and the responding SL UE can reuse L1 source/destination ID.
We have also discussed contents of the COT sharing information. In addition to the L1 destination ID, we support to include at least CAPC level, remaining COT duration, RB set(s) in the COT for the responding SL UE. Furthermore, it can be indicated that shared time and frequency resource(s) within the remaining COT duration and the RB set(s) in the COT.
[bookmark: _Ref118632654]Proposal 3: the COT sharing information is transmitted by SCI.
Proposal 4: the COT sharing information includes at least source ID, destination ID, CAPC level, remaining COT duration, RB set(s) in the COT and shared time and frequency resource(s).


Conclusion
Proposal 1: Channel access priority class p=1 is used for at least PSFCH transmission.
Proposal 2: Type 2 channel access procedure(s) is used at least for PSFCH transmission.
Proposal 3: the COT sharing information is transmitted by SCI.
Proposal 4: the COT sharing information includes at least source ID, destination ID, CAPC level, remaining COT duration, RB set(s) in the COT and shared time and frequency resource(s).
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