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1. Introduction
In RAN1 #114-b meeting, many conclusions about SL-U channel access are included in the reference[3]~[4]. In this contribution, we will discuss some remaining issues and some essential correction on SL-U channel access.
1   Groupcast option 1
One important aspect missing is the mechanism for CW adjustment for type 1 channel access under groupcast option 1, i.e. common NACK for members in a group. Unfortunately, RAN1 has not yet figured out a solution for CW adjustment for NACK only based feedback. Actually, during the previous discussions, we noticed some controversy as the interpretation on whether NACK only feedback is supported has impact on some feedback based proposals. On the other hand, whether to use NACK-only or ACK-NACK for groupcast is determined by MAC layer in Rel-16/Rel-17, and some further normative work may be needed in RAN2 if NACK-only is not supported in SL-U, and such issue was also discussed at previous RAN2 meeting but pended due to no clear RAN1 conclusion on whether NACK-only is supported:
	HARQ feedback option for GC (ZTE: 10051: P3)

Proposal 3: Even if HARQ feedback for logical channel is configured as enabled for groupcast, UE can further determine whether HARQ feedback can be set to enabled or not for MAC PDU.
[ZTE]: Understand RAN1 does not support NACK only based HARQ feedback for GC in SL-U. [Session chair]: Companies are invited to internally check whether NAC only based HARQ feedback cannot supported in SL-U or not. Will comeback Friday. 
=> Comeback Friday. 
[Apple, IDC]: To our RAN1, nothing has been finally agreed yet. [Xiaomi]: Share same view as ZTE. [IDC]: We should wait for RAN1 input. [LG]: Although there was no explicit RAN1 agreement, understand NACK only based HARQ feedback is not supported. [OPPO]: RAN1 has not done any special for it, which means RAN1 does not need any specification change. Should be same to RAN2. [Session chair]: What RAN2 can do if RAN1 does not support it? [OPPO]: No RAN2 spec impact. [CATT]: There is not much RAN2 can do. In the worst case, HARQ A/N can be only supported when the corresponding PSFCH resources are configured. [OPPO]: If there is real problem, it should be originated by RAN1. [Xiaomi]: Prefer having simple clarification, e.g. up to UE implementation how to avoid NACK only based HARQ feedback [NEC]: Agree with OPPO. 

=> Wait for RAN1 input on the issue before we add any clarification in RAN2 spec.




According to endorsed draft CR in R1-2310745, NACK-only is not supported for SL-U, it is suggested to inform RAN2 such situation in RAN1.
RAN1 informs RAN2 that NACK-only based HARQ feedback for GC is not supported in SL-U.

2   Channel access mechanism
2.1   Multi-channel access procedures
	Reason for change:
	Uncontrollable interference in SL-U

	
	

	Summary of change:
	UE may not transmit on a channel if the UE is configured without intra-cell guard band(s) 

	
	

	Consequences if not approved:
	Uncontrollable interference to other the channels



For the multi-channel access procedures,the TP for TS 37.213 section 4.5.6.3 is given as following:
	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.
<Unchanged part omitted>
-	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.]
<Unchanged part omitted>


2.2   Contention window adjustment
In RAN1 #114-b meeting, the following conclusion is discussed and agreed.
	[bookmark: _Hlk148044407]Agreement
For the  autonomous update to the next higher allowed value when the same  value is consecutively used for X times for generation of ,
· The (pre-)configuration provides 1 value for X among a value range of {1, 8, 16, 32, ‘infinity’}.
· This operation is restricted only to PSCCH/PSSCH transmission with HARQ feedback indicator in SCI-2 is set to disabled, regardless of PSFCH resources being configured in a resource pool.



When X is (pre-)configured, the configuration granularity is still unclear, i.e., per pool, per BWP, per channel, or per UE. It is preferred that X is (pre-)configured per BWP. It is suggested that configuration granularity for X should be clarified. Also, it is also unclear that the consecutively used times for a  should be counted per channel, or per BWP? We prefer that the consecutively used times for a  is counted per channel.
For latest  value is consecutively used for [X] times,
Configuration granularity for X should be per BWP
The consecutively used times for a  should be counted per channel

	Reason for change:
	For latest  value is consecutively used for [X] times for generation of , it unclear how to count the consecutively used times for a 

	
	

	Summary of change:
	The consecutively used times for a is counted per channel

	
	

	Consequences if not approved:
	Unclear how to count the consecutively used times for a 



For the contention window adjustment, the TP for TS 37.213 section 4.5.4 is given as following:
	4.5.4	 Contention window adjustment procedures for SL transmissions
<Unchanged part omitted>
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s), the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any SL transmissions on the channel,  is used. For the channel Iif the latest  value is consecutively used for X times provided by higher layers parameter [sl-CWSforPsschWithoutHarqAck] for generation of  as described in clause 4.5.1 for PSSCH transmission(s)  without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value
<Unchanged part omitted>



3   Mode 2 resource (re)selection for candidate multi-slot resources
	Reason for change:
	Current T2 cannot guarantee that the selection window at least  slots.

	
	

	Summary of change:
	Limit the value of T2 to satisfy 

	
	

	Consequences if not approved:
	Selection window [ n+T1, n+T2] cannot accommodate  consecutive slots.



For mode 2 resource selection, the TP for TS 38.214 section 8.1.4 is given as following:
	[bookmark: _Toc36645606][bookmark: _Toc29673383][bookmark: _Toc45810655][bookmark: _Toc146791869][bookmark: _Toc29673242][bookmark: _Toc29674376]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part omitted>
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot , when the set of  slots that are consecutive in physical slots. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z, when the set of  slots that are consecutive in physical slots. A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or the UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets in  consecutive slots included in the corresponding resource pool within the time interval  correspond to one candidate multi-slot resource for UE performing full sensing. The UE shall assume that any set of  contiguous sub-channels included in the correponding resource pool in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource  or one candidate multi-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots), and , if  is provided; otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs at least contiguous partial sensing and if , the UE selects a set of  candidate slots with corresponding PBPS and/or CPS results (if available). If the number of candidate slots  is smaller than , it is up to UE implementation to include other candidate slots.
<Unchanged part omitted>



4   PSFCH transmission in a shared COT
An example of PSFCH transmission in a shared COT is shown in Figure 1, after initiator UE0 shares a COT to UE1, response UE1 may transmit a groupcast PSCCH/PSSCH to {UE0,UE2,UE3} if corresponding L1 groupcast destination ID is included in the COT sharing information. According to current specification, only UE0 but not UE2/UE3 can transmit PSFCH in response to the UE1’s groupcast transmission, at this case, although the COT can be shared to UE1’s PSCCH/PSSCH groupcast transmissions toward UE2/UE3, the PSCCH/PSSCH transmission is still not reliable in lack of UE2/UE3’s feedback, which greatly reduces the effectiveness of COT sharing. 
On the other hand, for a SL group as in Rel-16/17, a member UE may only know the group destination ID of the group, and the source IDs of other UEs in the same group are not available at the UE. A responding UE, e.g, UE2, cannot distinguish whether the groupcast PSCCH/PSSCH is from the initiator UE or another responding UE.
A responding UE in a shared COT cannot distinguish whether a groupcast transmission in the COT is from the initiator UE or another responding UE.
Current specification only allows the initiator UE to transmit PSFCH in response to a groupcast transmission in a shared COT, which greatly reduces the effectiveness of COT sharing.
Therefore, it is suggested that a responding UE’s PSFCH transmission(s) within a shared COT can be transmitted in response to a groupcast PSCCH/PSSCH if the corresponding L1 groupcast destination ID of the groupcast PSCCH/PSSCH is included in the COT sharing information, and without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
UE can transmit PSFCH in response to a groupcast transmission in a shared COT if the corresponding L1 groupcast destination ID of the transmission is included in the COT sharing information.



Figure 1: A responding UE’s PSFCH transmission(s) in the shared COT

	Reason for change:
	If a responding UE cannot transmit a PSFCH in response to a groupcast PSSCH reception with corresponding L1 groupcast destination ID indicated in COT sharing information, it makes no sense to allow COT sharing for groupcast case.

	
	

	Summary of change:
	A responding UE can send a PSFCH in response to a groupcast PSSCH reception with corresponding L1 groupcast destination ID has been indicated in COT sharing information by the initiating UE.

	
	

	Consequences if not approved:
	COT sharing for groupcast transmission is not supported well.



For PSFCH transmission in a shared COT, the TP for TS 37.213 section 4.5.3 is given as following:
	4.5.3 	SL channel access procedures in a shared channel occupancy
<Unchanged parts are omitted>
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy, or is in response to a groupcast PSSCH reception whose destination ID matches the destination ID in the PSCCH/PSSCH transmission carrying the channel occupancy sharing information and the PSCCH/PSSCH transmission is a groupcast transmission, or is in response to a groupcast PSSCH reception whose destination ID matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘01’ value for groupcast.
<Unchanged parts are omitted>



1. [bookmark: _Toc29400][bookmark: _Toc19611][bookmark: _Toc32198][bookmark: _Toc61874576][bookmark: _Toc61870754][bookmark: _Toc61870302][bookmark: _Toc61874623][bookmark: _Toc525][bookmark: _Toc61870294][bookmark: _Toc61874508][bookmark: _Toc61870559][bookmark: _Toc14775][bookmark: _Toc61869984][bookmark: _Toc61869977][bookmark: _Toc18214][bookmark: _Toc61870296][bookmark: _Toc12300][bookmark: _Toc27407][bookmark: _Toc15935][bookmark: _Toc61870287][bookmark: _Toc6764][bookmark: _Toc61872234][bookmark: _Toc61870281][bookmark: _Toc939][bookmark: _Toc24792][bookmark: _Toc61870211][bookmark: _Toc82][bookmark: _Toc18667][bookmark: _Toc61870279][bookmark: _Toc115188999][bookmark: _Toc61870219][bookmark: _Toc15096][bookmark: _Toc21424][bookmark: _Toc24703][bookmark: _Toc61874669][bookmark: _Toc8582][bookmark: _Toc61870747][bookmark: _Toc61874682][bookmark: _Toc61874569][bookmark: _Toc61870537][bookmark: _Toc30621][bookmark: _Toc61870567][bookmark: _Toc61870095][bookmark: _Toc61870529][bookmark: _Toc61870757][bookmark: _Toc61874551][bookmark: _Toc16191][bookmark: _Toc61870531][bookmark: _Toc20503][bookmark: _Toc61872237][bookmark: _Toc61870226]Conclusion
In this contribution, we discussed some remaining issues and some essential correction on SL-U channel access. Based on the discussion, we have the following observations and proposals:
Observation 1: A responding UE in a shared COT cannot distinguish whether a groupcast transmission in the COT is from the initiator UE or another responding UE.
Observation 2: Current specification only allows the initiator UE to transmit PSFCH in response to a groupcast transmission in a shared COT, which greatly reduces the effectiveness of COT sharing.

Proposal 1: RAN1 informs RAN2 that NACK-only based HARQ feedback for GC is not supported in SL-U.
[bookmark: _GoBack]Proposal 2: For the multi-channel access procedures,the TP for TS 37.213 section 4.5.6.3 is given as following:
	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.
<Unchanged part omitted>
-	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.]
<Unchanged part omitted>


Proposal 3: For latest  value is consecutively used for [X] times,
• Configuration granularity for X should be per BWP
• The consecutively used times for a  should be counted per channel
Proposal 4: For the contention window adjustment, the TP for TS 37.213 section 4.5.4 is given as following:
	4.5.4	 Contention window adjustment procedures for SL transmissions
<Unchanged part omitted>
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s), the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any SL transmissions on the channel,  is used. For the channel Iif the latest  value is consecutively used for X times provided by higher layers parameter [sl-CWSforPsschWithoutHarqAck] for generation of  as described in clause 4.5.1 for PSSCH transmission(s)  without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value
<Unchanged part omitted>


Proposal 5: For mode 2 resource selection, the TP for TS 38.214 section 8.1.4 is given as following:
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part omitted>
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot , when the set of  slots that are consecutive in physical slots. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z, when the set of  slots that are consecutive in physical slots. A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or the UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets in  consecutive slots included in the corresponding resource pool within the time interval  correspond to one candidate multi-slot resource for UE performing full sensing. The UE shall assume that any set of  contiguous sub-channels included in the correponding resource pool in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource  or one candidate multi-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots), and , if  is provided; otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs at least contiguous partial sensing and if , the UE selects a set of  candidate slots with corresponding PBPS and/or CPS results (if available). If the number of candidate slots  is smaller than , it is up to UE implementation to include other candidate slots.
<Unchanged part omitted>


Proposal 6: UE can transmit PSFCH in response to a groupcast transmission in a shared COT if the corresponding L1 groupcast destination ID of the transmission is included in the COT sharing information.
Proposal 7: For PSFCH transmission in a shared COT, the TP for TS 37.213 section 4.5.3 is given as following:
	4.5.3 	SL channel access procedures in a shared channel occupancy
<Unchanged parts are omitted>
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy, or is in response to a groupcast PSSCH reception whose destination ID matches the destination ID in the PSCCH/PSSCH transmission carrying the channel occupancy sharing information and the PSCCH/PSSCH transmission is a groupcast transmission, or is in response to a groupcast PSSCH reception whose destination ID matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘01’ value for groupcast.
<Unchanged parts are omitted>
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