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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#112, RAN1 has discussed and made some agreements on the channel access procedure [2].
	Agreement
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission

Agreement
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission

Agreement
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
· Option 1a
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g. for MCSt if needed
· Whether/how to adjust CWS for groupcast option 1 NACK-only case and whether/how to define reference duration for groupcast option 1 NACK-only case can still be discussed
Agreement
A CPE can be transmitted from a CPE starting position before SL transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2

Agreement
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated
Agreement
A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.

Agreement
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) 
· FFS: all other details and additional restrictions



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

Discussion
Type 2 SL channel access procedure 
In RAN1#112 meeting, RAN1 discussed an applicability of Type 2A channel access procedure for PSFCH transmission from a UE without a shared channel occupancy. We think Type 2A channel access procedure for PSFCH transmission has some advantages and benefits as follows.
First, applying the Type 2A channel access procedure to PSFCH transmissions enhances the chances of successful channel access. As successful transmission of PSFCH is crucial to ensure the SL system performance, adopting Type 2A for PSFCH transmissions will positively impact overall system performance. Especially, in scenarios where a UE does not need to transmit S-SSB, utilizing Type 2A for PSFCH transmissions increases the likelihood of successful transmission. This approach is particularly helpful in cases where PSFCH transmission is vital, ensuring the system's efficient functioning.
Allowing Type 2A channel access for PSFCH transmissions offers the gNB the flexibility to configure resources for PSFCH transmissions. This flexibility is essential, as it enables the gNB to determine whether and which resources can utilize Type 2A channel access for PSFCH transmissions, based on the network conditions and requirements.
When S-SSB transmissions are sparse, there will be available resources for SCSt transmissions, making it reasonable to apply Type 2A channel access for PSFCH transmission. This approach effectively utilizes the available resources in the network, leading to enhanced overall system performance.
Therefore, we support the proposal to apply the Type 2A channel access procedure for PSFCH transmissions from a UE without a shared channel occupancy. This approach offers improved channel access success, flexibility for gNB configuration, efficient utilization of sparse S-SSB transmissions, and benefits for specific scenarios.
[bookmark: _Ref115192123]Proposal 1: Type 2A channel access procedure(s) is applicable for PSFCH transmission from a UE without a shared channel occupancy.


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 2: the COT sharing information is transmitted by SCI.
Proposal 3: 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).

UE behaviour in case of LBT blocking
In RAN1#112, RAN1 has discussed on this issues and FL made the following proposal.
	Proposal 6 (I): 
· To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study at least the following solution options for down-selection in a future meeting. Other options are not precluded.
· Option 1: 
· UE avoid selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the CAT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures.
· Option 4: LBT duration is determined firstly, then resource selection takes into account of the LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.




Option 1 proposes that UE avoids selecting a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource. Similarly, UE avoids selecting a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
One of the reasons to support Option 1 is that it is a practical solution that can be implemented without significant changes to the current system. This option allows the UE to avoid selecting resources that overlap with the LBT of a reserved resource, thus reducing the possibility of Type 1 LBT blocking.
Additionally, as mentioned from some companies, the resource selection mechanism should consider the priority of the transmission to ensure that it does not block higher priority transmissions or itself transmission with higher transmission being blocked. This consideration can be achieved by performing L1 exclusion or L2 MAC selection.
Moreover, this option is in line with the current mode of operation in Release 17, which allows for dynamic resource allocation using the RA procedure. Therefore, the UE can avoid selecting resources that are likely to cause Type 1 LBT blocking, ensuring efficient use of the available resources.
In conclusion, Option 1 is a practical solution that can be easily implemented to mitigate the Type 1 LBT blocking issue. By avoiding selecting resources that overlap with the LBT of a reserved resource, the UE can reduce the possibility of Type 1 LBT blocking, ensuring efficient use of the available resources while maintaining priority considerations.
[bookmark: _Ref131769596]Proposal 4: support option 1 to resolve the Type 1 LBT blocking issue.
· UE avoid selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.


Conclusion
Proposal 1: Type 2A channel access procedure(s) is applicable for PSFCH transmission from a UE without a shared channel occupancy.
Proposal 2: the COT sharing information is transmitted by SCI.
Proposal 3: 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).
Proposal 4: support option 1 to resolve the Type 1 LBT blocking issue.
· UE avoid selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
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