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Introduction
A work item on NR sidelink evolution was approved in RAN#94e meeting [1], with one of the objectives to “study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only”, with detailed objectives as follows:
	· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


In this document, we share our views on a few aspects of channel access mechanism for NR sidelink design on unlicensed spectrum.
Discussion
0. [bookmark: _Hlk141981807]CPE
Following was agreed in RAN#114bis meeting,
	Agreement
Endorse the TP below for TS37.213
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.


When UE performs multiple SL transmissions, by selecting the highest CAPC value associated with multiple SL transmissions, the UE can occupy a channel for a longer time so that the need for additional channel access procedure can be reduced, which is beneficial for transmissions of multiple SL transmissions.
Besides determining CAPC level for Multiple SL transmissions, in the case of MCSt for Multiple TBs, the UE also needs to consider to select a L1 priority value from associated Multiple TBs to determine CPE duration to be applied to the MCSt. Regarding selecting L1 priority from Multiple TBs, 3 options can be considered.
Option 1 : The highest L1 priority value associated with the multiple TBs.
Option 2 : The lowest L1 priority value associated with the multiple TBs.
Option 3 : The L1 priority value corresponds to first slot associated with the multiple TBs.
In our understanding, a higher L1 priority value corresponds to a shorter CPE duration and a lower L1 priority value corresponds to a longer CPE duration. In the option 1 and option 3, there is a risk that a TB in the MCSt with a low priority value may be blocked by a transmission with a high priority value from another UE. For example, in Figure 1, a UE#1 performs MCSt carrying 2 TBs in slot#1 and slot#2, while a UE#2 performs a transmission in slot#1. As shown in the Figure 1, the L1 priority values of first TB and second TB in slot#1 and slot #2 from UE#1 are 7 and 1, respectively. The L1 priority value of the TB in slot#1 from UE#2 are 3. When the UE#1 and UE#2 initiate COT from slot#1 and determine CPE duration based on L1 priority, if the UE#1 selects L1 priority value according to option 1 or option 3, the UE#1’s transmission will be blocked by UE#2’s transmission. The UE#1 determine CPE duration associated with L1 priority value 7 according to option1 or option 3. The UE#2 determine CPE duration associated with L1 priority value 3. The UE#2 may have longer CPE duration than the UE#1. In this case, UE#1’s transmission with L1 priority value 1 in slot#2 would be blocked by UE#2’s transmission with L1 priority value 3.
[image: ]
Figure (1): Blocking issue for MCSt of Multiple TBs.
To protect MCSt for Multiple TBs including lower L1 priority value, option 2 is preferred for MCSt of Multiple TBs. For example, in Figure 1, if the UE#1 determines the CPE duration based on L1 priority value 1 according to option 2, the UE#1’s transmission will not be blocked by the UE#2’s transmission.
Therefore, in the case of MCSt for Multiple TBs, it is preferred to determine CPE duration based on the lowest L1 priority value associated with Multiple TBs. This helps to protect transmission with low L1 priority value in MCSt.
[bookmark: _Hlk149844535]Proposal 1: When UE performs Type 1 channel access for a MCSt carrying multiple TBs and selects CPE duration according to L1 priority, the lowest L1 priority value associated with the multiple TBs is used to determine CPE duration. And adopt the following to TP#1 in TS38.214.
	Reason for change:
	For MCSt, it was agreed to use the highest CAPC value for performing Type 1 channel access procedure. However, for the MCSt case, how to determine CPE duration according to priority of PSCCH/PSSCH is not specified. To protect MCSt for Multiple SL transmissions including high priority transmission, the highest priority among multiple SL transmissions should be used for determining CPE.

	
	

	Summary of change:
	Add a sentence to clarify that, for MCSt case, the highest priority among the associated priorities of the multiple SL transmissions is used for determining CPE duration..

	
	

	Consequences if not approved:
	It is not clear which priority of PSCCH/PSSCH among multiple SL transmissions is used for determining CPE duration.



	Text proposal #1 for TS38.214
8.1.2.1	Resource allocation in time domain
========================== Unchanged Text Omitted ===========================
· For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no a resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT. When a UE initiates a channel occupancy for multiple SL transmission over one slot or multiple consecutive slots, highest priority of the PSCCH/PSSCH among the associated priorities of multiple SL transmission is used for determining CPE for the channel occupancy.
========================== Unchanged Text Omitted ===========================



CW adjustment
2.2.1 CW adjustment for S-SSB/PSFCH transmission
In Rel-18 TS37.213, CWp adjustment for SL transmission including PSSCH with explicit/not explicit HARQ feedback is defined. However, CW adjustments for S-SSB and PSFCH have not been not specified yet. So, it is needed to specify CWp adjustment for S-SSB and PSFCH.
In our understanding, S-SSB and PSFCH transmission can be considered as the case of SL transmission not associated with explicit HARQ feedback transmission. In NR-U, when UE performs transmission not associated with explicit HARQ feedback using CACP value p, the latest CWp used for any transmission with CAPC p is used for Type 1 channel access procedure. Following the same principle in SL-U, the latest CWp used for any SL transmission with CAPC p=1 is used for Type 1 channel access procedure for S-SSB/PSFCH. If SL transmission with CAPC value =1 is not performed on a channel, minimum CWp with CAPC value 1 is used for S-SSB/PSFCH transmission on the channel. 
Proposal 2 : Adopt the following TP#2 in TS 37.213 to use latest CWp used for any SL transmissions with the channel access priority class p=1 for S-SSB and PSFCH transmission. 
	Reason for change:
	CW adjustment procedure for S-SSB/PSFCH transmission on a channel have not been specified in current specification. 

	
	

	Summary of change:
	Specify that the latest CWp used for any SL transmissions on the channel is used for S-SSB/PSFCH transmission using Type 1 channel access procedure.

	
	

	Consequences if not approved:
	It is not clear how to perform CW adjustment procedure for S-SSB/PSFCH using Type 1 channel access procedure.



	Text proposal #2 for TS37.213
[bookmark: _Toc145512940]4.5.4	Contention window adjustment procedures for SL transmissions
========================== Unchanged Text 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. If the latest  value is consecutively used for [X] times for generation of  as described in clause 4.5.1 for SL transmission(s) including PSSCH(s) without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value.
If a UE transmits a S-SSB or PSFCH 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.
========================== Unchanged Text Omitted ===========================



Multi-channel access
Regarding Type A/B multiple channel access procedure
Following was agreed in the RAN1 #112bis meeting.
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· [bookmark: _Hlk146269467][bookmark: _Hlk134459496]FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels


In the last RAN1 meeting, NR-U DL Type A and Type B multi-channel access procedures for PSFCH transmission on multiple channels were agreed. And one FFS is whether it is up to UE implementation to perform either Type A or Type B multi-channel access procedure. In NR-U, the condition on applying Type A or Type B is not defined in specification. So, when a UE performs PSFCH transmission on multiple channels, it is preferred to perform Type A or Type B by UE implementation as well as gNB in NR-U.
Proposal 3 : It is up to UE implementation to perform either Type A or Type B multi-channel access procedure for multiple PSFCH transmissions on multiple channels.

In our understanding, in NR-U, Type A and Type B multi-channel access procedure are used for gNB’s PDSCH transmission. And to determine CWp on a channel, the HARQ feedback corresponding to PDSCH which overlaps with the channel is used. However, in SL-U, Type A and Type B multi-channel access procedures are used for PSFCH transmission. In our understanding, PSFCH transmission are not associated with explicit HARQ feedback so that the latest CWp used for any SL transmission with CAPC value 1 is used for PSFCH transmission. So, “[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]” can be modified as “For determining  for channel , any SL transmissions that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.”.
Proposal 4 : Adopt the following TP#3 in TS 37.213 for CWp determination for PSFCH transmissions on multiple channels. 
	Reason for change:
	How to determine CWp for PSFCH transmissions on multiple channels using Type A/B multi-channel access procedure has not been specified in current specification.

	
	

	Summary of change:
	Modify “[For determining CWp for channel ci, any PSSCH that fully or partially overlaps with channel ci, is used in the procedures described in clause 4.5.4.]” as “For determining CWp for channel ci, any SL transmissions that fully or partially overlaps with channel ci, is used in the procedures described in clause 4.5.4.”.

	
	

	Consequences if not approved:
	CW adjustment for PSFCH transmission on multiple channels using Type A/B Multi-channel access procedure is not specified.



	[bookmark: _Toc145512944]Text proposal #3 for TS37.213
========================== Unchanged Text 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 SL transmissions that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
…
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 , any PSSCH SL transmissions that fully or partially overlaps with 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 SL transmissions that fully or partially overlaps with 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 .
========================== Unchanged Text Omitted ===========================



Multi-channel multiple SL transmissions
Following was agreed in RAN1 114bis meeting, 
	Agreement
After UE successfully performed 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 all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6.3 is used.
· [bookmark: _Hlk149835752]When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.


A UE can perform multi-channel access procedures as described in clause 4.5.6.3. The UE can transmit PSCCH/PSSCH, S-SSB, PSFCH on multiple RB sets. And the UE can perform own subsequent transmission(S-SSB, PSFCH, PSCCH/PSSCH) within the Channel occupancy on multiple RB sets initiated by using multi-channel access procedures described in clause 4.5.6.3.
There are two methods for multi-channel access procedures. One method is Type 1 channel access procedure is used for each of the set of channels. The Other method is Type 1 channel access procedure is used for one of the set of channels and Type 2A channel access procedure is used for the channels where Type 1 channel access procedure is not used. When a UE performs Type 1 channel access procedure for multiple SL transmissions on a single channel, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure. Similarly, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets, it is preferable to use the highest CAPC value among the associated multiple SL transmission.
In our understanding, when a UE performs multi-channel access procedures and transmits multiple SL transmissions on multiple RB sets, it is not guaranteed that same RB sets are used for each SL transmissions. In the case of MCSt for multiple TBs, each resource selection procedure is performed independently. So, each TB may be allocated on different numbers of RB sets.
For example, in Figure (2), in the case of MCSt for multiple TBs, a UE#1 intends to transmit PSSCH(TB#1) in RB set #0 and RB set#1, and intends to transmit PSSCH(TB#2) in RB set#1. Where, CAPC value 1 is associated with PSSCH(TB#1), while CAPC value 3 is associated with PSSCH(TB#2). The UE#1 performs multi-channel access procedures to transmit multiple SL transmissions on RB set#0 and RB set#1.
[image: ]
Figure (2) : Multiple SL transmissions using multi-channel access procedures.
In Figure (2), to apply multi-channel access procedures, if the UE#1 performs Type 1 channel access procedure for RB set#0 and performs Type 2A channel access procedure in RB set#1, the UE#1 cannot transmit PSSCH(TB#2) within a channel occupancy in RB set#1. The UE#1 needs to perform Type 1 channel access procedures to transmit PSSCH(TB#2). If a CAPC value associated with a transmission is larger than a CAPC value used for initiating a channel occupancy, the transmission cannot be transmitted in the channel occupancy. In this case, the UE#1 initiates a channel occupancy associated with CAPC value 1 and transmit PSSCH(TB#1). The PSSCH(TB#2) is associated with CAPC value 3. To avoid unnecessary Type 1 channel access procedure, the highest CAPC value associated multiple SL transmission should be used for multi-channel access procedures.
In Figure (2), to apply multi-channel access procedure, if the UE#1 performs Type 1 channel access procedure for RB set#0 and RB set#1, CAPC value 1 is used for RB set#0 and CAPC value 3 is used for RB set#1. It will cause that COT duration in RB set#0 and COT duration in RB set#1 would be different. In the last meeting, it was agreed that channel occupancy time of each channel is the same.
To avoid unnecessary channel access procedure and different COT duration in different RB set, when a UE performs multi-channel access procedure and transmit multiple SL transmissions on multiple RB sets, the highest CAPC value among the associated CAPC values with the multiple SL transmissions should be used.
[bookmark: _Hlk149853774]Proposal 5 : When a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets, the highest CAPC value among the associated CAPC values with the multiple SL transmissions should be used for a channel where Type 1 channel access procedure is performed and adopt following TP#4.
	Reason for change:
	In the multi-channel access procedures for SL transmission, when a UE use Type 1 channel access procedure in a channel cj and use Type 2A channel access procedure on other channels ci, there is a case that the CAPC value to be used in Type 1 channel access in the channel cj may be lower than CAPC value associated with SL transmissions in other channels ci. In this case, the SL transmission with higher CAPC value cannot be transmitted in the initiated channel occupancy. The UE has to perform Type 1 channel access procedure to transmit the SL transmission with higher CAPC value, which may cause the SL transmission to be not successfully transmitted.
[image: ]


	
	

	Summary of change:
	Add a sentence to clarify that, the highest CAPC value among the associated CAPC values with the multiple SL transmissions on a set of channels C is used for a channel using Type 1 channel access procedure, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets.

	
	

	Consequences if not approved:
	When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions on a set of channels, a SL transmission in a channel ci, associated with higher CAPC value than the CAPC value to be used in Type 1 channel access in the channel cj cannot use the initiated channel occupancy.



	Text proposal #4 for TS37.213
========================== Unchanged Text 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.]

When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots on a set of channels, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for a channel using Type 1 channel access procedure.
========================== Unchanged Text Omitted ===========================



Other TP for multi-channel access procedure
After the RAN1 #114bis meeting, corresponding agreement was captured in the Draft CR for TS37.213 as bellow.
	4.5.6.3	Multi-channel access procedures for SL transmissions
…
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).


In the above, the term “set of RB sets ” is used for performing a multi-channel access procedure. Note that the term “RB set” is used for resource allocation. In TS 37.213, the term “channel” should be used sensing given channel includes not only RBs in an RB set but also RBs in guard bands. The definition of ‘channel’ in TS37.213 is shown as below.
	-	A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.


Proposal 6 : Adopt the following TP#5 in TS 37.213 to change “a set of RB sets” to “a set of channels C” in multi-channel access procedures. 
	Reason for change:
	Current specification described that UE performs a multi-channel access procedure for a set of RB sets. However, channel access procedure should be performed on channel which includes not only RBs in a “RB set” but also RBs in guard band.

	
	

	Summary of change:
	Modify “a set of RB sets” to “a set of channels C ”.

	
	

	Consequences if not approved:
	The bandwidth of channel sensing in the multi-channel access procedure is incorrect.



	Text proposal #5 for TS37.213
[bookmark: _Toc146728092]4.5.6.3	Multi-channel access procedures for SL transmissions
========================== Unchanged Text Omitted ===========================
After a UE successfully performs a multi-channel access procedure for a set of RB sets channels , a channel occupancy is initiated for the set of RB sets channels , and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
========================== Unchanged Text Omitted ===========================



Candidate slots selection for MCSt
In SL-U, resource allocation modes in both Rel-16 and Rel-17 are supported, as mentioned in the WID. For partial sensing in Rel-17, UE shall select Y/Y’ candidate slots within RSW for periodic/aperiodic transmission and the number of the selected candidate slots is not smaller than the corresponding (pre-)configured minimum number, i.e. Ymin and Ymin’. In RAN1#114, it was agreed that if MAC layers indicate the number of consecutive slots for MCSt () as an integer larger than 1, the physical layer applies candidate multi-slot resource in the sensing procedure, i.e. each candidate multi-slot resource includes sub-channel(s) in  consecutive slots. Therefore, if the physical layer performs partial sensing on the unlicensed spectrum and the MAC layers indicate , the selected number of candidate slots Y/Y’ should be not smaller than the indicated , to guarantee the availability of candidate multi-slot resource within RSW.
Proposal 7 : For partial sensing on the unlicensed spectrum, the number of selected candidate slots Y/Y’ is not smaller than the indicated number of consecutive slots for MCSt, i.e. , if . And adopt following TP#6.
	Reason for change:
	The number of selected candidate slots for partial sensing should not be smaller than  associated with one candidate multi-slot resource.

	
	

	Summary of change:
	Add the condition for Y/Y’.

	
	

	Consequences if not approved:
	There may be a case that Y/Y’ is smaller than  associated with a candidate multi-slot resource.



	Text proposal #6 for TS38.214
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 . 
	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. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, 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 one candidate multi-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  correspond to one candidate single-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 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; 
[bookmark: _Hlk26190437]-	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); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where , and if is provided with a value larger than 1.
-	 is selected by UE where , and  if is provided with a value larger than 1. 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.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .
<unchanged part omitted>



0. UE-to-UE COT sharing
Following was agreed in RAN1#114meeting.
	Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.


The above agreement has not captured in current Rel-18 TS 37.213, As a result, it is unclear how to a UE derives the frequency domain information of shared COT. Therefore, it is preferred to capture the above agreement in specification.
Proposal 8 : Adopt following TP#7.
	Reason for change:
	The following agreement has not been captured in the specification.
Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.

	
	

	Summary of change:
	Add “The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing ” in clause 4.5.3.

	
	

	Consequences if not approved:
	It is unclear how a responding UE derives the applicable RB sets for COT sharing. 



	[bookmark: _Toc145512939]Text proposal #7 for TS37.213
4.5.3	SL channel access procedures in a shared channel occupancy
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.1 on a channel to transmit SL transmission(s), the UE can provide a channel occupancy sharing information in SL control information that includes at least the Layer 1 source and destination IDs, the corresponding channel access priority class, the remaining channel occupancy duration, and the frequency domain information for the applicable RB set(s) of the channel occupancy. The applicable RB set(s) for the channel occupancy is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.



Conclusion
In this contribution, we discuss a few aspects relating to channel access mechanism for NR sidelink design on unlicensed spectrum, and make the following proposals.

Proposal 1: When UE performs Type 1 channel access for a MCSt carrying multiple TBs and selects CPE duration according to L1 priority, the lowest L1 priority value associated with the multiple TBs is used to determine CPE duration. And adopt the following to TP#1 in TS38.214.
	Reason for change:
	For MCSt, it was agreed to use the highest CAPC value for performing Type 1 channel access procedure. However, for the MCSt case, how to determine CPE duration according to priority of PSCCH/PSSCH is not specified. To protect MCSt for Multiple SL transmissions including high priority transmission, the highest priority among multiple SL transmissions should be used for determining CPE.

	
	

	Summary of change:
	Add a sentence to clarify that, for MCSt case, the highest priority among the associated priorities of the multiple SL transmissions is used for determining CPE duration.

	
	

	Consequences if not approved:
	It is not clear which priority of PSCCH/PSSCH among multiple SL transmissions is used for determining CPE duration.



	Text proposal #1 for TS38.214
8.1.2.1	Resource allocation in time domain
========================== Unchanged Text Omitted ===========================
· For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no a resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT. When a UE initiates a channel occupancy for multiple SL transmission over one slot or multiple consecutive slots, highest priority of the PSCCH/PSSCH among the associated priorities of multiple SL transmission is used for determining CPE for the channel occupancy.
========================== Unchanged Text Omitted ===========================



Proposal 2 : Adopt the following TP#2 in TS 37.213 to use latest CWp used for any SL transmissions with the channel access priority class p=1 for S-SSB and PSFCH transmission. 
	Reason for change:
	CW adjustment procedure for S-SSB/PSFCH transmission on a channel have not been specified in current specification. 

	
	

	Summary of change:
	Specify that the latest CWp used for any SL transmissions on the channel is used for S-SSB/PSFCH transmission using Type 1 channel access procedure.

	
	

	Consequences if not approved:
	It is not clear how to perform CW adjustment procedure for S-SSB/PSFCH using Type 1 channel access procedure.



	Text proposal #2 for TS37.213
4.5.4	Contention window adjustment procedures for SL transmissions
========================== Unchanged Text 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. If the latest  value is consecutively used for [X] times for generation of  as described in clause 4.5.1 for SL transmission(s) including PSSCH(s) without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value.
If a UE transmits a S-SSB or PSFCH 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.
========================== Unchanged Text Omitted ===========================



Proposal 3 : It is up to UE implementation to perform either Type A or Type B multi-channel access procedure for multiple PSFCH transmissions on multiple channels.
Proposal 4 : Adopt the following TP#3 in TS 37.213 for CWp determination for PSFCH transmissions on multiple channels. 
	Reason for change:
	How to determine CWp for PSFCH transmissions on multiple channels using Type A/B multi-channel access procedure has not been specified in current specification.

	
	

	Summary of change:
	Modify “[For determining CWp for channel ci, any PSSCH that fully or partially overlaps with channel ci, is used in the procedures described in clause 4.5.4.]” as “For determining CWp for channel ci, any SL transmissions that fully or partially overlaps with channel ci, is used in the procedures described in clause 4.5.4.”.

	
	

	Consequences if not approved:
	CW adjustment for PSFCH transmission on multiple channels using Type A/B Multi-channel access procedure is not specified.



	Text proposal #3 for TS37.213
========================== Unchanged Text 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 SL transmissions that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
…
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 , any PSSCH SL transmissions that fully or partially overlaps with 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 SL transmissions that fully or partially overlaps with 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 .
========================== Unchanged Text Omitted ===========================



Proposal 5 : When a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets, the highest CAPC value among the associated CAPC values with the multiple SL transmissions should be used for a channel where Type 1 channel access procedure is performed and adopt following TP#4.
	Reason for change:
	In the multi-channel access procedures for SL transmission, when a UE use Type 1 channel access procedure in a channel cj and use Type 2A channel access procedure on other channels ci, there is a case that the CAPC value to be used in Type 1 channel access in the channel cj may be lower than CAPC value associated with SL transmissions in other channels ci. In this case, the SL transmission with higher CAPC value cannot be transmitted in the initiated channel occupancy. The UE has to perform Type 1 channel access procedure to transmit the SL transmission with higher CAPC value, which may cause the SL transmission to be not successfully transmitted.
[image: ]


	
	

	Summary of change:
	Add a sentence to clarify that, the highest CAPC value among the associated CAPC values with the multiple SL transmissions on a set of channels C is used for a channel using Type 1 channel access procedure, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets.

	
	

	Consequences if not approved:
	[bookmark: _GoBack]When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions on a set of channels, a SL transmission in a channel ci, associated with higher CAPC value than the CAPC value to be used in Type 1 channel access in the channel cj cannot use the initiated channel occupancy.



	Text proposal #4 for TS37.213
========================== Unchanged Text 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.]

When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots on a set of channels, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for a channel using Type 1 channel access procedure.
========================== Unchanged Text Omitted ===========================



Proposal 6 : Adopt the following TP#5 in TS 37.213 to change “a set of RB sets” to “a set of channels C” in multi-channel access procedures. 
	Reason for change:
	Current specification described that UE performs a multi-channel access procedure for a set of RB sets. However, channel access procedure should be performed on channel which includes not only RBs in a “RB set” but also RBs in guard band.

	
	

	Summary of change:
	Modify “a set of RB sets” to “a set of channels C ”.

	
	

	Consequences if not approved:
	The bandwidth of channel sensing in the multi-channel access procedure is incorrect.



	Text proposal #5 for TS37.213
4.5.6.3	Multi-channel access procedures for SL transmissions
========================== Unchanged Text Omitted ===========================
After a UE successfully performs a multi-channel access procedure for a set of RB sets channels , a channel occupancy is initiated for the set of RB sets channels , and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
========================== Unchanged Text Omitted ===========================



Proposal 7 : For partial sensing on the unlicensed spectrum, the number of selected candidate slots Y/Y’ is not smaller than the indicated number of consecutive slots for MCSt, i.e. , if . And adopt following TP#6.
	Reason for change:
	The number of selected candidate slots for partial sensing should not be smaller than  associated with one candidate multi-slot resource.

	
	

	Summary of change:
	Add the condition for Y/Y’.

	
	

	Consequences if not approved:
	There may be a case that Y/Y’ is smaller than  associated with a candidate multi-slot resource.



	Text proposal #6 for TS38.214
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 . 
	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. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, 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 one candidate multi-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  correspond to one candidate single-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 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); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where , and if is provided with a value larger than 1.
-	 is selected by UE where , and  if is provided with a value larger than 1. 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.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .
<unchanged part omitted>



Proposal 8 : Adopt following TP#7.
	Reason for change:
	The following agreement has not been captured in the specification.
Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.

	
	

	Summary of change:
	Add “The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing” in clause 4.5.3.

	
	

	Consequences if not approved:
	It is unclear how a responding UE derives the applicable RB sets for COT sharing. 



	Text proposal #7 for TS37.213
4.5.3	SL channel access procedures in a shared channel occupancy
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.1 on a channel to transmit SL transmission(s), the UE can provide a channel occupancy sharing information in SL control information that includes at least the Layer 1 source and destination IDs, the corresponding channel access priority class, the remaining channel occupancy duration, and the frequency domain information for the applicable RB set(s) of the channel occupancy. The applicable RB set(s) for the channel occupancy is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.
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