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Introduction
A work item on NR sidelink enchantment was updated [1]. One of objectives of this work item is the support of sidelink on unlicensed spectrum. One important aspect is the channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation. This document provides our view on sidelink channel access on unlicensed spectrum.
Discussion
UE-to-UE COT sharing 
Following was agreed in RAN1#110.
	 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
· [bookmark: _Hlk115259922]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
· 



The difference between alt 1 and alt 2 is colored red above. In alt1, the responding SL UE is a target receiver of the PSSCH data from the COT initiating UEs. In alt 2, the responding SL UE is a target receiver, but the receiving channel is not restricted to PSSCH. The candidates of receiving channel might be PSSCH/PSCCH/PSFCH/S-SSB. On the other hand, the meaning of "the COT initiating UE is a target receiver of the responding UE’s transmission(s)" in the agreement is unclear whether the COT initiating UE is the target receiver of PSSCH data from a responding UE or the target receiver of any channel from a responding UE. If the COT initiating UE is the target receiver of any channel from a responding UE, how to confirm the COT initiating UE is a target receiver other than PSSCH and PSFCH is unclear. In order to clear this point, we consider there are two options to update the agreement as follows. 
Option 1) 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 "at least" the responding UE’s "PSSCH data or PSFCH" transmission(s).
Option 2) For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE "can be" a target receiver of the responding UE’s transmission(s).
In option 1, the COT is only used for transmission and reception of the COT initiating UEs. The COT is shared when only a responding UE has transmission to the COT initiating UE and the responding UE selects resources in slots within the COT. If the COT initiating UE is like a header UE, the COT initiating UE can schedule other UE’s resources for PSSCH of unicast/groupcast/broadcast and PSFCH. However, spec impact would be large to support indicating scheduling information from the COT initiating UE. How the COT initiating UE knows the BSR of responding UEs need to be considered. If option 1 should be assumed, we think the cast type should be limited to only unicast and alt 1 could be considered. For paired UEs in unicast, the information might be exchanged by upper layer. In this case, consecutive slots within COT would be used for paired UEs.
Proopsal 1: If  the COT is only used for transmission and reception of the COT initiating UE, only unicast is supproted in UE-to-UE COT sharing. 
In option 2, the COT could be also used for transmission from a responding UE to other than the COT initiating UE. When a COT sharing is used, we think a COT sharing should be allowed for any SL UEs, any cast types and PSCCH/PSSCH/PSFCH/S-SSB in a resource pool to improve resource utilization ratio. Therefore, the COT is not restricted to for transmission and reception of the COT initiating UE as combination of option 2 and alt 2 is preferable. To share a COT, SCI in each slot indicates following information.
· Whether source UE is the COT initiating UE or the responding UE
· Remaining possible COT duration
· CAPC value of the COT
In Figure 2, COT initiating UE-A shares the COT to responding UE-B and responding UE-C. Responding UE-B and responding UE-C detect SCI from the COT initiating UE-A in slot #N-1. When responding UE-B try to transmit PSSCH on slot #N, UE-B needs to check remaining COT duration >1 in slot #N-1. When responding UE-C try to transmit PSCCH on slot #N+1, UE-C need to check remaining COT duration >2 in slot #N-1 from COT initiating UE and remaining COT duration >1 from other responding UE in slot #N. Type 2 channel access and CP extension are used for slot #N and slot#N+1 within the COT in Figure 2. When UE-C doesn’t detect SCI in slot #N, UE-C considers the COT is not continued from slot #N-1, then UE-C initiates new COT with Type 1 channel access. The actual COT duration is not equal to the remaining COT duration indicated in SCI when a UE initiates COT. In this option, UE-A doesn’t need to transmit scheduling information to responding UEs. The COT could be also shared to PSFCH and S-SSB. For resource allocation Mode 2, Rel.16 resource selection can be reused. For resource allocation Mode 1, gNB could indicate Type1 or Type 2 channel access, priority class(p) and remaining COT duration. When responding UE-B doesn’t detect SCI on slot #N-1, even if UE-B indicated Type 2 channel access from gNB, UE could use Type 1 channel access to initiate COT in slot #N since COT is not continued from #N-1. When UE-B initiates a COT in slot #N, the value of remaining COT duration in the SCI is the value indicated by gNB. If there is not enough sensing duration to transmit slot #N with Type 1 channel access, UE-B doesn’t initiate a COT in slot #N. 
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[bookmark: _Ref110934906] Figure 2 COT sharing
Proopsal 2: If  the COT could be used for transmission from a responding UE to other than the COT initiating UE, the UE-to-UE COT sharing should be allowed for any SL UEs, any cast types in a resouce pool.
Proopsal 3: For both sidelink resource allocation Mode 1 and Mode2, SCI indicates possible remaining COT duration , whether source UE is the COT initiating UE or the responding and CAPC value of the COT in each slot. When UE detects the SCI in N-1 slot and remaining COT duration >1, Type 2 channel access and CP extension are used for slot N within the COT for a COT sharing.

CAPC
There was following proposal in FLS[3]
	Proposal 2-1a (II): 
· Type 1 channel access procedure
· Down-select to one of the following options in RAN1#110bis-e
· Option 1: Either the DL CAPC or UL CAPC table from NR-U is supported for SL-U operation
· Option 2: Either the DL CAPC or UL CAPC table is (pre-)configured for SL-U operation
· Option 3: Either the DL CAPC or UL CAPC table is selected based on conditions
· FFS conditions
· The mapping of L1 priority levels in SCI or PQI to the 4 CAPC levels is up to RAN2 or SA2



In NR-U, gNB acts supervising device with DL CAPC and UE acts supervised device with UL CAPC. We have no opinion which category is suitable for SL-U. However single CAPC should be used for both Mode 1 RA and Mode 2 RA to reduce complexity. We slightly prefer UL CAPC as same as NR-U UE.
Proposal 4: Prefer to use UL CAPC table from NR-U, although we can accept DL CAPC. The same CAPC should be used for mode 1 RA and mode 2 RA.
Contention window (CW) adjustment
Following was agreed in RAN1#110.
	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
· 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



[bookmark: _Hlk115357449]For other case than SL-HARQ feedback is enabled in SCI for unicast, CR/CBR based CW adjustment could be used. CR/CBR is reflecting the resource occupancy. For groupcast option 2, there are ACK/NACK as similar as SL-HARQ feedback is enabled in SCI for unicast. However, in groupcast, there are multiple UEs with higher SINR and lower SINR in the group. The source UE would select suitable MCS for a group. So, CW size is reset to a minimum value (follows the same DL Type 1 LBT procedure) when an ACK is received is not suitable. The source UE cannot judge ACK from UE with higher SINR is no collision. On the other hand, for both groupcast option 1 and option 2, even in collision is not happened, UE receives NACK from UE with lower SINR depending on the MCS. Then, CW size might be increased unnecessary. Form this aspect, if SL-HARQ is used for CW adjustment, the condition of increase of CW size and reset of CW size should be further optimized for groupcast option 1 and option 2.
Proposal 5:CR/CBR based CW adjustment is used for SL-HARQ feedback is disabled in unicast, groupcast option 1/ option 2 and broadcast.
CP extension
Following was agreed in RAN1#110.
	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



The guard period on last symbol 66.67 us in 15 kHz SCS, 33.33 us in 30 kHz SCS and 16.67 us in 60kHz SCS are longer than 16 us for sensing duration of Type 2B and Type 2C channel access. If multiple sidelink slots share a COT with Type 2B/2C channel access procedure, the guard period should be shortened. Therefore, for a COT sharing, CP extension is necessary. To determine CP extension length, which of Type 2A, Type 2B or Type 2C channel access procedure is used should be notified in advance. For Type 2A channel access, gap ≥ 25μs was allowed in above agreement. When gap 66.67 us in 15 kHz SCS and 33.33 us in 30 kHz SCS are allowed in Type 2A channel access, CP extension might be not necessary for Type 2A. In order to continue the COT, reduce the gap by CP extension is useful for even in Type 2A channel access.
[bookmark: _Hlk110953845]For sidelink resource allocation Mode 1 configured grant, NR-U behaviour can be reused. In NR-U, CP extenuation length is configured. If all RBs in an RB set are allocated, UE randomly determines a duration from set of configured value. (cg-StartingFullBW-InsideCOT-r16, cg-StartingFullBW-OutsideCOT-r16 inNR-U). If partial RBs in an RB set are allocated, configured value (cg-StartingPartialBW-InsideCOT-r16, cg-StartingPartialBW-OutsideCOT-r16 in NR-U) is used.
For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length for Type 2 is indicated. For Type 1 channel access, CP extension is not necessary.
For sidelink resource allocation Mode 2, CP length for Type 2 channel access is (pre-)configured for Type 2A, 2B, 2C in a resource pool as shown in Figure 3. For a resource pool one of Type 2A, 2B or 2C channel access could be (pre-)configured and UE in resource pool can use one of those for Type 2 channel access. For Type 1 channel access, CP extension is not necessary.
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[bookmark: _Ref101951432]Figure 3　CP extension
Proposal 6: For sidelink resource allocation Mode 1 configured grant, NR-U behaviour of CP extension is baseline.
Proposal 7: For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length for Type 2 is indicated. For Type 1 channel access, CP extension is not necessary.
Proposal 8: For sidelink resource allocation Mode 2, for a resource pool, one of Type 2A, 2B or 2C is (pre-)configured and CP length is (pre-)configured.

Multi-channel
In [3], it was discussed whether the downlink (Type A and Type B) and/or uplink multi-channel access mechanisms from NR-U should be supported and how they are applied in SL mode 1 and mode 2 operation. 
In NR-U, UL multi-channel transmission(s) is allowed, and UE transmits the PUSCH only if channel access is successful at UE in all RB sets of the scheduled PUSCH as follows.
	38.214 section 6.1.2.2.3
-	the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with UL resources.
-	the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an UL bandwidth part as described in clause 7 of [8], and	the UE fails to access any of the channels of the UL bandwidth part.



We propose to use same procedure as uplink multi-channel access for SL-U regarding multi-channel transmission. UE can transmit PSSCH if channel access is successful at UE in all RB sets.  
Proposal 9: UE can transmit PSSCH in multi- channel if channel access is successful at the UE in all RB sets.

PSFCH
For PSFCH, multiple UEs transmit PSFCH on the same symbol, then timing of channel access procedure should be aligned for multiple UEs. In uplink of NR-U, before PUCCH transmission, gNB can control PUCCH location within the COT. However, in sidelink, one UE doesn’t control all transmission in sidelink resource allocation Mode 2. The PSFCH in sidelink is not the feedback of related PSSCH in the same slot. The timing location of PSFCH is not controlled by the COT initiating UE in sidelink resource allocation Mode 2. We propose PSFCH timing is same as Rel.16 manner and dynamic PSFCH location indicated by SCI is not supported. PSFCH location is different COT from related PSSCH should be allowed [4].
There are three options for channel access for PSFCH in FLS[3]..
	· Channel access mechanism for PSFCH, down-select to one of the followings
· Option 1: UE does not sense the channel before a PSFCH transmission when the transmission meets the European regulation (ETSI EN 301 893) for SCSt.
· PSFCH transmission is dropped when the European regulation (ETSI EN 301 893) for SCSt is not met
· Option 2: UE performs Type 2A channel access procedure before each PSFCH transmission regardless of a shared channel occupancy when the NR-U duty cycle and total duration restrictions are met. 
· When the NR-U duty cycle and total duration restrictions are not met, Type 1 channel access is performed.
· [bookmark: _Hlk115354359]Option 3: UE performs Type 1 channel access procedure for a PSFCH transmission without shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 
· FFS the CAPC value for PSFCH (e.g., same as the corresponding PSSCH, p=1, etc)



When the NR-U duty cycle and total duration restrictions are met, we support option 2 above as similar as discovery burst in NR-U. Even in duty cycle and total duration restrictions are not met, for shared channel occupancy, Type 2A could be used. Therefore, we propose follows.
Proposal 10: When the NR-U duty cycle and total duration restrictions are met, UE performs Type 2A channel access procedure before each PSFCH transmission regardless of a shared channel occupancy. When the NR-U duty cycle and total duration restrictions are not met, UE performs Type 1 channel access without shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 

When a UE uses Type 1 channel access procedures for PUCCH transmissions in UL, the UE shall use UL channel access priority class  . Similarly, PSFCH in sidelink can be also priority class  in order to transmit PSFCH with shorter contention window size. 
Proposal 11: For PSFCH, channel access priority class is .

S-SSB
There are three options for channel access for PSFCH in FLS[3]
	· Channel access mechanism for S-SSB, down-select to one of the followings
· Option 1: UE does not sense the channel before a S-SSB transmission when the transmission meets the European regulation (ETSI EN 301 893) for SCSt. 
· S-SSB transmission is dropped when the European regulation (ETSI EN 301 893) for SCSt is not met
· Option 2: UE performs Type 2A channel access procedure before each S-SSB transmission regardless of a shared channel occupancy when the NR-U duty cycle and total duration restrictions are met. 
· When the NR-U duty cycle and total duration restrictions are not met, Type 1 channel access is performed.
· Option 3: UE performs Type 1 channel access procedure with p=1 for a S-SSB transmission without a shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 




In NR-U, Type 2A channel access procedures used for discovery burst is “Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most” [2]. As similar as discovery burst in sidelink, when the NR-U duty cycle and total duration restrictions are met, Type 2A can be used for S-SS/PSBCH. Even in duty cycle and total duration restrictions are not met, for shared channel occupancy, Type 2A could be used. Therefore, we propose follows.
Proposal 12: UE performs Type 2A channel access procedure before each S-SSB transmission regardless of a shared channel occupancy when the NR-U duty cycle and total duration restrictions are met. When the NR-U duty cycle and total duration restrictions are not met, Type 1 channel access procedure with p=1 for a S-SSB transmission without a shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy is performed.

Multi-consecutive slots transmission (MCSt)
Following was agreed in RAN1#110.
	Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details



For MCSt, CP extension could be used between consecutive slots transmission. COT initiating UE can indicates multi-consecutive slots are reserved by SCI. However, SCI in each slot in multi-consecutive slots transmission should also indicate resource allocation for resource reservation sensing by other UEs. TBS is calculated in each slot and TBoMS (Transport block processing over multiple-slot) is not assumed in SL-U.
Proposal 13: For multi-consecutive slots transmission, each slot has SCI and SCI indicates resource allocation of each slot.
Conclusion
This document provided our view on sidelink channel access on unlicensed spectrum. Based on the discussions, we have following proposals.
Proopsal 1: If  the COT is only used for transmission and reception of the COT initiating UEs, only unicast is supproted in UE-to-UE COT sharing. 
Proopsal 2: If  the COT could be used for transmission from a responding UE to other than the COT initiating UE, the UE-to-UE COT sharing should be allowed for any SL UEs, any cast types in a resouce pool.
Proopsal 3: For both sidelink resource allocation Mode 1 and Mode2, SCI indicates possible remaining COT duration , whether source UE is the COT initiating UE or the responding, CAPC value of the COT in each slot. When UE detects the SCI in N-1 slot and remaining COT duration >1, Type 2 channel access and CP extension are used for slot N within the COT for a COT sharing.
Proposal 4: Prefer to use UL CAPC table from NR-U, although we can accept DL CAPC. The same CAPC should be used for mode 1 RA and mode 2 RA.
Proposal 5:CR/CBR based CW adjustment is used for SL-HARQ feedback is disabled in unicast, groupcast option 1/ option 2 and broadcast.
Proposal 6: For sidelink resource allocation Mode 1 configured grant, NR-U behaviour of CP extension is baseline.
Proposal 7: For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length for Type 2 is indicated. For Type 1 channel access, CP extension is not necessary.
Proposal 8: For sidelink resource allocation Mode 2, for a resource pool, one of Type 2A, 2B or 2C is (pre-)configured and CP length is (pre-)configured.
Proposal 9: UE can transmit PSSCH in multi- channel if channel access is successful at the UE in all RB sets.
Proposal 10: When the NR-U duty cycle and total duration restrictions are met, UE performs Type 2A channel access procedure before each PSFCH transmission regardless of a shared channel occupancy. When the NR-U duty cycle and total duration restrictions are not met, UE performs Type 1 channel access without shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 
Proposal 11: For PSFCH, channel access priority class is .
Proposal 12: UE performs Type 2A channel access procedure before each S-SSB transmission regardless of a shared channel occupancy when the NR-U duty cycle and total duration restrictions are met. When the NR-U duty cycle and total duration restrictions are not met, Type 1 channel access procedure with p=1 for a S-SSB transmission without a shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy is performed.
Proposal 13: For multi-consecutive slots transmission, each slot has SCI and SCI indicates resource allocation of each slot.
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