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Introduction
[bookmark: _GoBack]Rel-18 WI, “NR sidelink evolution” has been completed in the last meeting. However, there are several remaining issues that still need to be clarified and resolved. In this contribution, we introduce our views on the remaining issues on channel access mechanism for sidelink on unlicensed spectrum taking into account the previous agreements [1].
Channel access mechanism
[bookmark: _Hlk103723189]Contention window (CW) adjustment
For SL-U Type 1 channel access procedure will be used for initial channel acquisition as well as sidelink transmission including PSCC/PSSCH, PSFCH, S-SSB, and so on similar as NR-U. For Type 1 channel access procedure, CW (contention window) size is adjusted based on HARQ feedback in a SL reference duration. For CW adjustment, the agreements for unicast and groupcast option 2 were made in the previous RAN1#112bis-e meeting [2]. In case of groupcast HARQ feedback option 1 (NACK-only), it is not supported in Rel-18 SL-U. Since it was failed to reach a consensus on CW adjustment. However, there is no such a conclusion. Even though it seems that not supporting groupcast HARQ feedback option 1 in Rel-18 is the common understanding, it would be necessary to make a clear conclusion on the issue in order to avoid ambiguity on SL-U operation.
Proposal 1: Groupcast HARQ feedback option 1 is not supported in Rel-18 SL-U.
Multi-channel access procedures
Regarding multi-channel access procedure, the following three issues should be resolved. The first one is Type A and Type B multi-channel access procedures for PSFCH transmissions. In the current TS 37.213, there are still brackets in the procedures for determining  for channel  in Type A and Type B multi-channel access procedures for PSFCH transmission. It was discussed in the last meeting, however failed to reach a consensus. Type A, B1, and B2 are different channel access procedures. Therefore, different procedures for CW size adjustment should applied considering the corresponding channel access procedures. Among the options in the last meeting [3], we think option 5 is well aligned with the NR-U principles.
Proposal 2: Regarding the CW size adjustments for Type A and Type B multi-channel access procedures for PSFCH transmissions, it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, there are still square brackets for determining the  in Type A and Type B multi-channel access procedures for PSFCH transmissions.
· Summary of change: The determinations of  for Type A and Type B are clarified.
· Consequences if not approved: The determination of  on multiple channels is still unclear in Type A and Type B multi-channel access procedures for PSFCH transmissions.
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to the procedures described in this clause.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
<Unchanged part omitted>
4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for channel  the set of channels , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4.
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
For determining  for channel ,  value of channel  is used, where  is the channel with largest  among all channels in set .
<End of text proposal>



The second issue is that multi-channel access procedure when a UE is configured without intra-cell guard band(s) on an SL bandwidth part. In the last meeting, multi-channel access procedures in Clause 4.5.6.3 of TS 37.213 can be applied to S-SSB and PSFCH transmissions. Therefore, the paragraph within the square brackets would be necessary to prevent unintended SL transmissions when the intra-cell guard band(s) is not configured.
Proposal 3: Regarding the multi-channel access procedure for a UE is configured without intra-cell guard band(s) on an SL bandwidth part, it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, it is unclear whether it is necessary to describe the behaviour where a 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 SL bandwidth part, and the UE fails to access any of the channels of the SL bandwidth part.
· Summary of change: The square brackets in the related part of the specification text are removed.
· Consequences if not approved: It remains unclear whether to support the behavior where a 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 SL bandwidth part, and the UE fails to access any of the channels of the SL bandwidth part.
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
If a UE intends to transmit SL transmissions on a set of channels , the following is applicable: 
-	if Type 1 channel access procedure is used for SL transmissions on the set of channels ,
-	the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1,
-	if the channel frequencies of the set of channels  is a subset of the sets of channel frequencies defined in clause X.X in [2X], and 
-	if Type 2A channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.5.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may transmit on channel  using Type 1 channel access procedure as described in clause 4.5.1
-	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 SL 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 SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
<End of text proposal>



The last one is whether multi-channel access procedures in Clause 4.5.6.3 of TS 37.213 can be applied to simultaneous PSFCH transmission(s). In the last meeting, it was agreed that the multi-channel access procedures in Clause 4.5.6.3 of TS 37.213 can be applied to S-SSB transmission(s) and PSFCH transmission in addition to PSCCH/PSSCH transmission(s). According to the multi-channel access procedures in the clause, it does not allow multiple PSFCH transmissions. However, multiple PSFCH transmissions can be performed as long as the conditions in the clause are satisfied.
Proposal 4: Regarding whether to apply multiple PSFCH transmissions using the multi-channel procedures based on NR-U UL mechanism, it should be allowed as long as the conditions for the multi-channel procedures are satisfied and it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, it is unclear whether the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
· Summary of change: It is clarified that the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
· Consequences if not approved: It is still unclear whether the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures in this clause are applied for SL PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission(s).
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
<End of text proposal>


Summary
In this contribution, we made the following proposals on the remaining issues for channel access mechanism for sidelink on unlicensed spectrum.
Proposal 1: Groupcast HARQ feedback option 1 is not supported in Rel-18 SL-U.
Proposal 2: Regarding the CW size adjustments for Type A and Type B multi-channel access procedures for PSFCH transmissions, it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, there are still square brackets for determining the  in Type A and Type B multi-channel access procedures for PSFCH transmissions.
· Summary of change: The determinations of  for Type A and Type B are clarified.
· Consequences if not approved: The determination of  on multiple channels is still unclear in Type A and Type B multi-channel access procedures for PSFCH transmissions.
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to the procedures described in this clause.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
<Unchanged part omitted>
4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for channel  the set of channels , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4.
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
For determining  for channel ,  value of channel  is used, where  is the channel with largest  among all channels in set .
<End of text proposal>



Proposal 3: Regarding the multi-channel access procedure for a UE is configured without intra-cell guard band(s) on an SL bandwidth part, it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, it is unclear whether it is necessary to describe the behaviour where a 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 SL bandwidth part, and the UE fails to access any of the channels of the SL bandwidth part.
· Summary of change: The square brackets in the related part of the specification text are removed.
· Consequences if not approved: It remains unclear whether to support the behavior where a 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 SL bandwidth part, and the UE fails to access any of the channels of the SL bandwidth part.
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
If a UE intends to transmit SL transmissions on a set of channels , the following is applicable: 
-	if Type 1 channel access procedure is used for SL transmissions on the set of channels ,
-	the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1,
-	if the channel frequencies of the set of channels  is a subset of the sets of channel frequencies defined in clause X.X in [2X], and 
-	if Type 2A channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.5.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may transmit on channel  using Type 1 channel access procedure as described in clause 4.5.1
-	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 SL 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 SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
<End of text proposal>



Proposal 4: Regarding whether to apply multiple PSFCH transmissions using the multi-channel procedures based on NR-U UL mechanism, it should be allowed as long as the conditions for the multi-channel procedures are satisfied and it is proposed to adopt the following text proposal.
· Reason for change: In the current specification, it is unclear whether the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
· Summary of change: It is clarified that the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
· Consequences if not approved: It is still unclear whether the multi-channel access procedures based on NR-U UL mechanism is supported for multiple PSFCH transmission(s).
	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures in this clause are applied for SL PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission(s).
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
<End of text proposal>
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