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Introduction
In RAN#101 meeting, it is announced that RAN1 work on SL-Evo WI has been done [1]. As one of the main objectives of this WI, some remaining issues regarding sidelink operation on unlicensed spectrum still need to be finalized during the maintenance phase.
In this contribution, remaining issues related to channel access mechanism for sidelink on unlicensed spectrum are discussed.

Remaining issues of channel access mechanism
According to the previous RAN1 agreements, several FFS regarding channel access mechanism are still requiring decision. Moreover, during the draft CR discussion, issues such as the container of COT sharing information and the contention window adjustment procedure for multi-channel access are also pending solutions.
In this section, the following remaining issues of channel access procedures are discussed and the corresponding text proposals are also provided: 
· Contention window adjustment procedures
· Channel access procedures for S-SSB and PSFCH transmission
· Sharing of channel occupancy time
· Multiple channel access procedures
Contention window adjustment procedures
In RAN1#112 meeting, the following agreement was achieved regarding the definition of “SL reference duration” [5]:
	Agreement
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
· Option 1a
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g. for MCSt if needed
· Whether/how to adjust CWS for groupcast option 1 NACK-only case and whether/how to define reference duration for groupcast option 1 NACK-only case can still be discussed


According to the agreement, the ending timing of SL reference duration is defined as the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted. While in NR-U, another ending timing is also supported for UL/DL transmission burst. Considering that SL transmission burst is also supported in SL-U, the ending time of the first transmission burst that contains PSSCH(s) with ACK/NACK HARQ-ACK enabled is transmitted should also be considered as another ending time of SL reference duration. 
[bookmark: OLE_LINK1]Proposal 1: The ending time of the first transmission burst that contains PSSCH(s) with ACK/NACK HARQ-ACK enabled is transmitted, should also be considered as another ending time of SL reference duration.
The following TP#1 for clause 4.5.4 of TS 37.213 is proposed accordingly.
TP#1
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.4 of TS 37.213, support another ending time of SL reference duration for SL transmission burst.

	
	

	Consequences if not approved:
	Incomplete definition of SL reference duration.



----------------------------------------------TP to TS 37.213 clause 4.5.4 starts------------------------------------------------
4.5.4	Contention window adjustment procedures for SL transmissions
<<< UNCHANGED PARTS OMITTED >>>
The reference duration in the procedure above is defined as follows:
-	The reference duration corresponding to a channel occupancy initiated by the UE including SL transmission(s) of PSSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy initiated by the UE including SL transmission (s) of PSSCH(s) until the end of the first slot where at least one PSSCH with HARQ-ACK feedback(s) including ‘ACK’/’NACK’ is transmitted, or until the end of the first transmission burst that contains PSSCH(s) with HARQ-ACK feedback(s) including ‘ACK’/’NACK’ is transmitted. 
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.4 ends------------------------------------------------
For the SL transmission(s) enabled with explicit HARQ-ACK feedback including ‘ACK’/‘NACK’, five steps are included in the CW adjustment procedures. However, only the first four steps come from previous RAN1 agreements, while step 5) is directly copied from NR-U downlink CW adjustment procedures without any other steps may go to this step under current SL-U design. Since we are already in the maintenance phase, continuing discussing the condition when a UE can maintain  is not preferred. Therefore, deleting step 5) is a simple way to make the procedure clearer and the following TP#2 for clause 4.5.4 of TS 37.213 is proposed.
TP#2
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.4 of TS 37.213, delete step 5) in the CW adjustment procedures to clear reflect previous RAN1 agreements.

	
	

	Consequences if not approved:
	Incorrect capture of previous RAN1 agreements.



----------------------------------------------TP to TS 37.213 clause 4.5.4 starts------------------------------------------------
4.5.4	Contention window adjustment procedures for SL transmissions
[bookmark: _Hlk146551025]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 enabled with explicit HARQ-ACK feedback including ‘ACK’/‘NACK’, the UE maintains the contention window value  and adjusts  before step 1 of the procedure described in clause 4.5.1 for the SL transmission(s) applying the following procedures:
[bookmark: _Hlk146551551]1)	For every priority class set .
2)	If a HARQ-ACK feedback corresponding to the PSSCH(s) for unicast SL transmission(s) in the reference duration for the latest channel occupancy initiated by the UE, is available:
-	If the HARQ-ACK feedback includes only ‘ACK’, go to step 1; otherwise go to step 4.
3)	If a HARQ-ACK feedback corresponding to the PSSCH(s) for groupcast SL transmission(s) in the reference duration for the latest channel occupancy initiated by the UE, is available:
-	If HARQ-ACKFeedbackRatioforContentionWindowAdjustment-GC-Option2 is provided by higher layers:
-	The UE calculates the ratio between the number of received ‘ACK’ in the HARQ-ACK feedback and [the number of UE(s) from which the corresponding ‘ACK’/’NACK’ in the HARQ-ACK feedback is expected]. If the calculated ratio is equal to or larger than HARQ-ACKFeedbackRatioforContentionWindowAdjustment-GC-Option2, go to step 1; otherwise go to step 4.
-	Otherwise:
-	If the HARQ-ACK feedback includes at least an ‘ACK’,go to step 1; otherwise go to step 4.
4)	Increase  for every priority class  to the next higher allowed value.
5)	For every priority class , maintain  as it is; go to step 2.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.4 ends------------------------------------------------

In the current specification, CW adjustment procedures are defined for SL transmissions including PSSCH using Type 1 channel access procedures. However, considering that PSFCH and S-SSB transmissions may also require Type 1 channel access before the transmissions occur, the corresponding CW adjustment procedures should also be defined.
For PSFCH and S-SSB transmissions, there is no associated HARQ-ACK feedback that can be considered for CW adjustment. If the latest CWp used for any SL transmissions on the channel is used, unfairness may be caused by different demodulation performance of each kind of transmissions. That is, even if CWp was increased after evaluating the channel occupancy situation for a PSCCH/PSSCH transmission, it cannot represent that a PSFCH transmission is also required to monitor the channel for such a long time. Therefore, only the latest CWp used for the same kind of transmissions on the channel should be used for CW adjustment for PSFCH and S-SSB transmissions. 
Proposal 2: If a UE transmits PSFCH transmission using Type 1 channel access procedures associated with the channel access priority class p on a channel, the following is adopted for the CW adjustment:
· Use the latest  used for any PSFCH 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 PSFCH transmission on the channel,   is used.
Proposal 3: If a UE transmits S-SSB transmission using Type 1 channel access procedures associated with the channel access priority class p on a channel, the following is adopted for the CW adjustment:
· Use the latest  used for any S-SSB 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 S-SSB transmission on the channel,   is used.

The following TP#3 for clause 4.5.4 of TS 37.213 is proposed to reflect this feature.
TP#3
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.4 of TS 37.213, define contention window adjustment procedures for PSFCH and S-SSB transmissions.

	
	

	Consequences if not approved:
	Incomplete procedure of contention window adjustment.



----------------------------------------------TP to TS 37.213 clause 4.5.4 starts------------------------------------------------
4.5.4	Contention window adjustment procedures for SL transmissions
<<< UNCHANGED PARTS 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 PSFCH transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel, the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any PSFCH 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 PSFCH transmissions on the channel,  is used.
If a UE transmits S-SSB transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel, the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any S-SSB 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 S-SSB transmissions on the channel,  is used.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.4 ends------------------------------------------------
Proposal 4: Modify the description of current specification regarding the remaining issues for contention window adjustment procedures and adopt TP#1 ~#3.

Channel access procedure for S-SSB and PSFCH transmission 
In RAN1 #111 meeting, the following agreement was achieved regarding channel access mechanism for S-SSB and PSFCH [4]:
	Agreement
· Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure




Although it was agreed that Type 2A channel access is applicable for S-SSB transmissions under the condition which is similar to the condition adopted in NR-U for transmissions with discovery burst, there are still some issues that need to be discussed on this topic.
The first issue is whether/how to define observation period. This came from the consideration of duty cycle ambiguity issue, that is, how to determine the time interval when evaluating the duty cycle restriction. If the time interval is defined as S-SSB period, i.e., 160ms, S-SSB transmission(s) will always occur periodically within the time interval. In this case, the duty cycle can be calculated as (S-SSB transmission(s) within a S-SSB period) divide (S-SSB period). If the time interval is defined as another determined value (e.g., 10ms), the calculation of duty cycle may be impacted by the distribution of S-SSB occasions. When the S-SSB occasions are concentrated within a certain time interval, the duty cycle requirement may not be met in that time interval, but can be met in another time interval. Therefore, in order to simplify the calculation of duty cycle, it is proposed to define the time interval of duty cycle as S-SSB period, i.e., 160ms. 
Proposal 5: When Type 2A channel access procedure is applied to S-SSB transmission as discovery burst in NR-U, the total S-SSB transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.

The following TP#4 for clause 4.5.2 of TS 37.213 is thus proposed.
TP#4
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.2 of TS 37.213, clarify the time interval of duty cycle is S-SSB period, i.e., 160ms.

	
	

	Consequences if not approved:
	Unclear definition of duty cycle.



----------------------------------------------TP to TS 37.213 clause 4.5.2 starts------------------------------------------------
4.5.2	Type 2 SL channel access procedure
This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are sensed to be idle before a SL transmission(s) is deterministic. 
Type 2A SL channel access procedure as described in clause 4.5.2.1 is applicable to the following transmission(s) performed by a UE:
-	If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
-	If a UE intends to transmit only S-SSB in transmission(s) where the time duration of S-SSB transmission(s) is at most  with a duty cycle of at most  and the time interval of duty cycle defined as 160ms, the UE uses Type 2A SL channel access procedures for the SL transmission(s).
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.2 ends------------------------------------------------

Another issue is about channel access procedure for PSFCH transmission. When there is no available COT that can be used for PSFCH transmission, PSFCH may also be transmitted as discovery burst in NR-U. The time interval for evaluating the duty cycle should be the same as S-SSB transmission, i.e., 160ms. Whether the duty cycle of 1/20 can be satisfied is based on the PSFCH period and the frequency of PSFCH transmission. 
Proposal 6: Type 2A channel access procedure is applicable for PSFCH transmissions for a UE without a shared channel occupancy, with the total PSFCH transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.

Thus, the following TP#5 for clause 4.5.2 of TS 37.213 is proposed.
TP#5
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.2 of TS 37.213, support Type 2A channel access for PSFCH transmissions without a shared channel occupancy.

	
	

	Consequences if not approved:
	Performance loss of PSFCH transmissions.



----------------------------------------------TP to TS 37.213 clause 4.5.2 starts------------------------------------------------
4.5.2	Type 2 SL channel access procedure
This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are sensed to be idle before a SL transmission(s) is deterministic. 
Type 2A SL channel access procedure as described in clause 4.5.2.1 is applicable to the following transmission(s) performed by a UE:
-	If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
-	If a UE intends to transmit only S-SSB in transmission(s) where the time duration of S-SSB transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
-	If a UE intends to transmit only PSFCH in transmission(s) where the time duration of PSFCH transmission(s) is at most  with a duty cycle of at most  and the time interval of duty cycle defined as 160ms, the UE uses Type 2A SL channel access procedures for the SL transmission(s).
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.2 ends------------------------------------------------

Proposal 7: Modify the description of current specification regarding the remaining issues for channel access procedure for S-SSB and PSFCH transmissions and adopt TP#4 ~#5.

Sharing of channel occupancy time
According to the previous RAN1 agreement, all the new fields of COT sharing information are carried in the 2nd stage SCI. However, during the draft CR discussion, it can be observed that companies have different views regarding the certain container for COT sharing information and further discussion is necessary.
[bookmark: _Hlk145936645]Currently, four 2nd stage SCI formats are supported for NR SL, where SCI format 2-A can cover all the cast types, SCI format 2-B is used for groupcast option 1, SCI format 2-C is used for R17 inter-UE coordination with unicast only and SCI format 2-D is used for R18 SL positioning [11]. Considering there is no corresponding agreement to support groupcast option 1 or inter-UE coordination or SL positioning in SL-U, only SCI format 2-A can be supported as container for COT sharing information. 
Proposal 8: Only SCI format 2-A is supported as container for COT sharing information.
The following TP#6 for clause 8.4.1.1 of TS 38.212 is thus proposed.
TP#6
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.4.1.1 of TS 38.212, update SCI format 2-A to carry COT sharing information.

	
	

	Consequences if not approved:
	Incomplete support of COT sharing information.



---------------------------------------------TP to TS 38.212 clause 8.4.1.1 starts-----------------------------------------------
8.4.1.1	SCI format 2-A
<<< UNCHANGED PARTS OMITTED >>>
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1 and in clause 8.1 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, all the remaining fields are set as follows:
-	CAPC – 2 bits. Value '00' of CAPC field corresponds to CAPC value '1', value '01' of CAPC field corresponds to priority value '2', and so on.
-	COT sharing cast type – 2 bits as defined in Table 8.4.1.1-1.
-	COT sharing additional ID – 24 bits. The 16 LSBs provide layer 1 destination ID and the 8 MSBs provide layer 1 source ID, as defined in [6, TS 38.214]. The 8 MSBs are reserved when value of COT sharing cast type field is set to '00' or '01'. 
-	Remaining COT duration –  bits as defined in clause 4.5.3 of [14, TS 37.213], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].

Table 8.4.1.1-1: Cast type indicator or COT sharing cast type
	Value of Cast type indicator or COT sharing cast type
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK

	Note:	The row with value '11' is reserved, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured.



--------------------------------------------- TP to TS 38.212 clause 8.4.1.1 ends-----------------------------------------------

In RAN1 #114 meeting, the following FL proposal was provided regarding restrictions on responding UE’s PSFCH transmission [9], but failed to reach a consensus. 
	Proposal 2-2 (I): 
· A responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.



This issue has been discussed for several meetings, and majority company supports the proposal to not restrict the PSFCH transmission, while some companies think it is not aligned with the NR-U principle. In fact, there is no feedback channel in Uu interface as sidelink and the NR-U principle may not be suitable for this sidelink specified channel. According to the NR SL design, the period of PSFCH resource in sidelink can be as long as four slots, which may be longer than the maximum COT sharing duration. That is, PSFCH transmission may not be transmitted within the COT that indicated by the COT initiating UE. In this case, allowing a responding UE to transmit PSFCH to the UE other than the initiator can provide more opportunity to the responding UE to transmit PSFCH. Otherwise, Type 1 channel access will be used which suffer even longer channel access duration.
Proposal 9: A responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.

Therefore, the following TP#7 for clause 4.5.3 of TS 37.213 is proposed.
TP#7
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.3 of TS 37.213, support another UE transmits PSFCH transmissions within an RB set corresponding to a shared COT without requiring that at least one of PSFCH transmissions is intended for the COT initiator.

	
	

	Consequences if not approved:
	Performance loss of PSFCH transmissions.



----------------------------------------------TP to TS 37.213 clause 4.5.3 starts------------------------------------------------
4.5.3	SL channel access procedures in a shared channel occupancy
<<< UNCHANGED PARTS OMITTED >>>
[bookmark: _Hlk145936925]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 within the RB set(s), another UE may transmit a S-SSB transmission(s) sharing the initiated channel occupancy within the RB set(s).
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.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.3 ends------------------------------------------------

Standalone SCI is not supported for sidelink as well as SL-U. Hence, when a UE performs Type 1 channel access for S-SSB or PSFCH transmission, the initiated channel occupancy cannot be shared by other UEs. That is to say, only when a UE initiates a channel occupancy using Type 1 channel access procedures on a channel to transmit SL PSCCH/PSSCH transmission(s), the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s).
Proposal 10: When a UE performs Type 1 channel access for S-SSB or PSFCH transmission, the initiated channel occupancy cannot be shared by other UEs.

The following TP#8 for clause 4.5.3 of TS 37.213 is proposed to reflect this feature.
TP#8
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.3 of TS 37.213, clarify only when a UE initiates a channel occupancy using Type 1 channel access procedures on a channel to transmit SL PSCCH/PSSCH transmission(s), the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s).

	
	

	Consequences if not approved:
	Incorrect support of COT sharing mechansim.



----------------------------------------------TP to TS 37.213 clause 4.5.3 starts------------------------------------------------
4.5.3	SL channel access procedures in a shared channel occupancy
[bookmark: _Hlk146544832][bookmark: _Hlk146544906][bookmark: _Hlk146544949]When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.1 on a channel to transmit SL PSCCH/PSSCH 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 channel occupancy sharing information can also include additional IDs and associated cast type. The additional IDs includes one pair of Layer 1 source and destination IDs for all cast types, where the source ID is set to the source ID of the UE initiating channel occupancy for unicast and to the reserved bits for groupcast and broadcast. The channel occupancy sharing information transmitted in slot , can indicate the remaining channel occupancy duration in a number of slot(s) . If  , the initiated channel occupancy by the UE shall not be shared for SL transmission(s) by other UE(s). Otherwise, the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s) within a duration starting from the end of  slot  and ending at slot .
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.3 ends------------------------------------------------

In RAN1 #112 meeting, the following agreement was achieved regarding the restriction on CAPC value of the responding UE’s transmission when using the COT initiated by the COT initiator [5]. 
	Agreement
A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.



The terms “COT initiator” and “COT responding UE” are not used in the current spec. Instead, “a UE” or “another UE” are adopted. Considering that the agreement is to restrict the responding UE’s transmission rather than the COT initiator itself, the following TP#9 is proposed for clause 4.5.3 of TS 37.213 to align with the previous RAN1 agreement. 
TP#9
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.3 of TS 37.213, clarify the restriction on CAPC value of the SL transmission(s) in a shared channel occupancy is only for the COT responding UE.

	
	

	Consequences if not approved:
	Incorrect capture of previous RAN1 agreement.



----------------------------------------------TP to TS 37.213 clause 4.5.3 starts------------------------------------------------
4.5.3	SL channel access procedures in a shared channel occupancy
<<< UNCHANGED PARTS OMITTED >>>
For the case when a UE transmits SL transmission(s) in a shared channel occupancy initiated by a another UE, the channel access priority class value corresponding the SL transmission(s) is at most equal to the channel access priority class value provided by the channel access priority class in the channel occupancy sharing information.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.3 ends------------------------------------------------
Proposal 11: Modify the description of current specification regarding the remaining issues for sharing of channel occupancy time and adopt TP#6 ~#9.
In RAN1 #114 meeting, the following agreement was made to support COT initiator transmitting after a responding UE’s transmission or after the COT initiator’s transmission with a gap [8]. 
	Agreement
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, in order to support the COT initiating UE to resume its transmission(s) within the same channel occupancy after a COT responding UE’s transmission,
· If the COT initiator UE determines the TX gap between responding UE’s SL transmission and the initiator UE’s resumed transmission, 
· The COT initiating UE performs Type 2A, or Type 2B, or Type 2C SL channel access procedures if the gap is at least 25μs, or equal to 16μs, or up to 16μs, respectively.
· Otherwise, the COT initiating UE performs Type 2A SL channel access procedures to resume its SL transmission.

Agreement
A UE using a Type 1 channel access procedure to initiate a channel occupancy for SL transmission can resume its transmission(s) within the same channel occupancy, after the COT initiating UE has stopped transmitting, by performing a Type 2A SL channel access procedures, if the channel sensed by the UE is continuously idle. 



However, for a COT initiating UE aiming to resume its transmission, whether the CAPC value restriction, i.e., at most equal to the channel access priority class value initiated the channel occupancy, should also be met is still unclear. Without this restriction, COT initiating UE may have more chance to resume its transmission in its own COT. But it may be unfair for other UE operating in the unlicensed spectrum if the later transmission of the COT initiating UE has a larger CAPC value than the transmission initiating the channel occupancy. In order to make the COT sharing mechanism more complete. RAN1 is suggested to further discuss whether the CAPC value restriction of using a shared channel occupancy is also applied for the COT initiating UE’s transmission.
Proposal 12: RAN1 is suggested to further discuss whether the CAPC value restriction of using a shared channel occupancy is also applied for the COT initiating UE’s transmission.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Multiple channel access procedures
During the draft CR discussion, several issues were disclosed regarding multiple channel access procedures and should be solved in the maintenance phase. In this section, the following issues are discussed:
· The applicability of different multi-channel access procedures
· CW adjustment for multi-channel access procedures
· Multiple channel access for S-SSB transmissions
· Multiple channel access for PSCCH/PSSCH transmissions

Issue 1: The applicability of different multi-channel access procedures
The first one is about the applicability of different multi-channel access procedures. In RAN1#110b-e meeting, the following agreement for multi-channel access was achieved with the FFS for PSFCH and S-SSB [3], which means only PSCCH/PSSCH is supported to use NR-U UL channel access procedure.
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation



In RAN1#111 meeting, the following agreement was made regarding multiple PSFCH transmissions on multiple channels [4], which means only NR-U DL multi-channel access procedure can be used for PSFCH transmission.
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets



Based on previous agreements, the applicability of multi-channel access procedure in SL-U is as follows:
· NR-U UL multi-channel access procedure is considered as baseline for PSCCH/PSSCH transmission
· NR-U DL multi-channel access procedure (including Type A and Type B) is considered as baseline for multiple PSFCH transmission on multiple channels
· No RAN1 consensus on whether multi-channel access is also applied to S-SSB transmission.
That is to say, NR-U UL multi-channel access procedure is inapplicable to PSFCH and S-SSB transmission on multiple channels. Therefore, the following TP#10 for clause 4.5.6 of TS 37.213 is proposed in order to capture previous RAN1 agreements.
TP#10
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.6 of TS 37.213, clarify the procedures are only applicable for PSCCH/PSSCH transmissions.

	
	

	Consequences if not approved:
	Incorrect capture of previous RAN1 agreements



----------------------------------------------TP to TS 37.213 clause 4.5.6 starts------------------------------------------------
4.5.6	Channel access procedures for transmission(s) on multiple channels
<<< UNCHANGED PARTS OMITTED >>>
the followings are applicable:
-	A UE can access multiple channels on which only PSFCH transmissions are performed, according to one of the Type A or Type B procedures described in clause 4.5.6.1 and 4.5.6.2, respectively.
-	A UE can access multiple channels on which SL PSCCH/PSSCH transmissions are performed, according to the procedures described in clause 4.5.6.3.
<<< UNCHANGED PARTS OMITTED >>>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures in this clause are applicable for SL PSCCH/PSSCH [and PSFCH] transmission(s) only.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.6 ends------------------------------------------------

Issue 2: CW adjustment for multi-channel access procedures
Another issue also comes from the draft CR discussion, which is related to the CW adjustment for multi-channel access procedures. In NR-U, any PDSCH that fully or partially overlaps with channel  , is used to determine  for channel  or for a set of channels  when performing Type A or Type B multi-channel access procedures. This is due to the fact that NR-U CW adjustment procedure refers to the PDSCH transmissions, which is also considered when multi-channel access procedure is performed. However, as discussed in section 2.1, if a UE transmits PSFCH transmission using Type 1 channel access procedures, only the latest  used for any PSFCH transmissions on the channel should be adopted for CW adjustment procedure. That is, when a UE intends to perform multiple PSFCH transmissions on multiple channels, only PSFCH that transmitted on channel  is used to determine  in the CW adjustment procedures. 
Proposal 13: For determining  for channel , only PSFCH that transmitted on channel  is used in the CW adjustment procedures.

Thus, the following TP#11 for clause 4.5.6 of TS 37.213 is proposed.
TP#11
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.6 of TS 37.213, define the contention window adjustment procedures for multiple PSFCH transmissions on multiple channels.

	
	

	Consequences if not approved:
	Incomplete support of multi-channel access procedures.



----------------------------------------------TP to TS 37.213 clause 4.5.6 starts------------------------------------------------
4.5.6	Channel access procedures for transmission(s) on multiple channels
<<< UNCHANGED PARTS 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 only PSFCH that transmits on channel , is used in the procedures described in clause 4.5.4.]
<<< UNCHANGED PARTS 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 , any PSSCH that fully or partially overlaps with PSFCH that transmits on 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 only PSFCH that transmits on 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 PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.6 ends------------------------------------------------

Issue 3: Multiple channel access for S-SSB transmissions
In the last meeting, multiple channel access procedure for S-SSB transmissions is discussed primarily, since an agreement was made under physical layer design agenda to support UE transmitting S-SSB repetition in more than one RB set [7]. However, the condition of transmitting S-SSB repetition should be clarified that only if COT is available for S-SSB transmission, S-SSB repetition can be transmitted in order to maintain a COT. Details can be found in our contribution [2].
Since S-SSB repetition is transmitted within a COT, Type 2 channel access procedures can be performed in these channels. For the anchor RB set, Type 1 or Type 2 channel access procedures should be performed depending on whether there is an available COT. That is, each S-SSB transmitted in anchor RB set or non-anchor RB set can access the channel by performing single channel access procedures. Regarding the multi-channel access, both NR-U DL multi-channel access procedures and UL multi-channel access procedures are not suitable for S-SSB transmissions to access the channel. The former requires Type 1 channel access on each channel or a channel random selected by the UE, while the latter allows UE to access the channel only when UE success to access all the channels on which UE is intends to transmit transmissions. Therefore, multi-channel access procedures should not be supported for S-SSB transmissions.
Proposal 14: Multiple channel access procedures are not supported for S-SSB transmissions.

Issue 4: Multiple channel access for PSCCH/PSSCH transmissions
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Currently, the multi-channel access procedure for PSCCH/PSSCH transmission is somehow clear, which is based on NR-U UL multi-channel access procedure. However, the COT sharing mechanism seems not supported based on the current specification.
In TS 37.213 [10], the following content can prove that COT sharing is also allowed after multi-channel access procedures in NR-U:
	[bookmark: _Toc28873155][bookmark: _Toc35593613][bookmark: _Toc44669021][bookmark: _Toc51607170][bookmark: _Toc114067686]4.2.1.0.3	Conditions for indicating Type 2 channel access procedures
An eNB/gNB may indicate Type 2 channel access procedures in the DCI of a UL grant or DL assignment scheduling transmission(s) including PUSCH on one or more channels or PUCCH on a channel, respectively, as follows: 
If the UL transmissions occur within the time interval starting at  and ending at , where
-	,
-	 is the time instant when the eNB/gNB has started transmission on the carrier according to the channel access procedure described in clause 4.1.1,
-	 value is determined by the eNB/gNB as described in clause 4.1.1,
-	 is the total duration of all gaps of duration greater than  that occur between the DL transmissions of the eNB/gNB and UL transmissions scheduled by the eNB/gNB, and between any two UL transmissions scheduled by the eNB/gNB starting from ,
then,
[bookmark: _Hlk146025697]-	the eNB/gNB may indicate Type 2 channel access procedures in the DCI if the eNB/gNB has transmitted on the channel(s) according to the channel access procedures described in clause 4.1.1 or the multi-channel access procedures in clause 4.1.6, or



While in SL-U, frequency domain information for the applicable RB set(s) is considered as one of the COT sharing information, which implies COT can be shared in more than one RB set. Therefore, in order to make the behavior more explicit, the following TP#12 for clause 4.5.3 of TS 37.213 is proposed.
TP#12
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.3 of TS 37.213, clarify COT sharing is also supported for multiple channels.

	
	

	Consequences if not approved:
	Incomplete support of COT sharing mechanism.



----------------------------------------------TP to TS 37.213 clause 4.5.3 starts------------------------------------------------
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 or the multi-channel access procedures in clause 4.5.6 on a channel(s) 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 channel occupancy sharing information can also include additional IDs and associated cast type. The additional IDs includes one pair of Layer 1 source and destination IDs for all cast types, where the source ID is set to the source ID of the UE initiating channel occupancy for unicast and to the reserved bits for groupcast and broadcast. The channel occupancy sharing information transmitted in slot , can indicate the remaining channel occupancy duration in a number of slot(s) . If  , the initiated channel occupancy by the UE shall not be shared for SL transmission(s) by other UE(s). Otherwise, the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s) within a duration starting from the end of  slot  and ending at slot .
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.3 ends------------------------------------------------

In RAN1#112b-e meeting [6], the following agreement was achieved regarding SL multi-channel channel access, which has already been captured in the current spec:
	Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.
· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.



In order to align with the above agreement, one editorial change should also be adopted for clause 4.5.6 of TS 37.213, as shown in TP#13.
TP#13
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.6 of TS 37.213, clarify SL resources can also be selected by the UE.

	
	

	Consequences if not approved:
	Editorial error in the specfication.



----------------------------------------------TP to TS 37.213 clause 4.5.6 starts------------------------------------------------
4.5.6	Channel access procedures for transmission(s) on multiple channels
<<< UNCHANGED PARTS OMITTED >>>
4.5.6.3	Multi-channel access procedures for SL transmissions
<<< UNCHANGED PARTS 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 or selects 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 PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.6 ends------------------------------------------------

[bookmark: _Hlk146039070]Proposal 15: Modify the description of current specification regarding the remaining issues for multiple channel access procedures and adopt TP#10 ~#13.

Remaining issues of resource allocation for SL-U
In the last RAN1 meeting, candidate multi-slots resource definition was supported, but some cases were missed in the current version of TS 38.214 [12], which should be clarified. Besides, some resource allocation issues also need to be considered during the maintenance phase.
In this section, the following aspects relating to the impact of channel access procedures on resource allocation mechanisms are discussed: 
· Multi-consecutive slots transmission (MCSt)
· Mode-2 resource allocation enhancements

Multi-consecutive slots transmission (MCSt) 
In RAN1#114 meeting, the following working assumption was achieved regarding the definition of candidate multi-slots resource and interlaced RB based candidate single-slot resource [8].
	Working assumption
In Mode 2 resource allocation:
· Alt. 1: (rectangular shaped)
· For contiguous RB based
· A candidate multi-slots resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot .
· For interlaced RB based
· A candidate multi-slots 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.
· 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.
· Note, different candidate multi-slot resources can overlap in time.



However, the definition of interlaced RB based candidate single-slot resource was missed in the current spec, which is not align with the above working assumption. Furthermore, since partial sensing-related discussion was never triggered during R18 SL-U, only R16 full sensing should be considered for both single-slot resource selection and multi-slot resource selection of SL-U. In order to capture previous RAN1 agreements clearly and correctly, the following TP#14 for clause 8.1.4 of TS 38.214 is proposed.
TP#14
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.1.4 of TS 38.214, capture the definition of interlaced RB based candidate single-slot resource.
In clause 8.1.4 of TS 38.214, clarify that only R16 full sensing is considered for both single-slot resource selection and multi-slot resource selection of SL-U.
In clause 8.1.4 of TS 38.214, add the case of candidate multi-slot resources in step 5a)

	
	

	Consequences if not approved:
	Incorrect capture of previous RAN1 agreements



----------------------------------------------TP to TS 38.214 clause 8.1.4 starts------------------------------------------------
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 PARTS 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 set to ‘interlaceRB’, 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 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 in any one single slot or in any   consecutive slots 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., 
The UE shall assume that any set of  contiguous sub-channels included in the corresponding 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 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; 
<<< UNCHANGED PARTS OMITTED >>>
5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4.
6)	The UE shall exclude any candidate single-slot resource  or , or candidate multi-slot resource  or  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  or  for q=1, 2, …, Q and j=0, 1, …, .
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.4 ends------------------------------------------------

Another issue comes from the newly revision of TS 38.214 about sidelink DRX. During the draft CR discussion, a comment was provided by a company to consider candidate multi-slot resource also for SL DRX and the spec is thus modified. However, RAN1 never discussed whether/how to consider SL DRX active time for candidate multi-slots resource, and the solution is still vacant. Thus, since there is no previous RAN1 agreement to support this kind of modification, the following TP#15 for clause 8.1.4 of TS 38.214 is proposed.
TP#15
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.1.4 of TS 38.214, clarify that candidate multi-slot resource is not considered for supporting SL DRX.

	
	

	Consequences if not approved:
	Incorrect capture of previous RAN1 agreements



----------------------------------------------TP to TS 38.214 clause 8.1.4 starts------------------------------------------------
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 PARTS OMITTED >>>
7a)	If sidelink DRX active time of RX UE is provided by the higher layer and there is no candidate single-slot or multi-slot resource remained within the sidelink DRX active time in the set , the UE based on its implementation additionally selects and includes at least one candidate single-slot resources within the sidelink DRX active time in the set .
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.4 ends------------------------------------------------

In RAN1#113 meeting [7], the following agreement was achieved regarding the handling of the GP symbol(s) between the slots in MCSt:
	Agreement
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed .
· Note: for this case, the CPE length should not be longer than up to symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position




According to the agreement, there are still some remaining issues requiring finalization. The first issue is whether PSSCH can be transmitted in the GP symbol. Actually, the motivation of filling the GP symbol is to guarantee the continuing transmission of MCSt. If PSSCH is transmitted in the GP symbol, that is, PSSCH symbol is extended from 12 to 13, critical complexity increase may be caused. Each RX UE performing PSSCH decoding should additionally identify whether the PSSCH symbol is 12-symbol length or 13-symbol length, leading to noticeable impact of original NR SL design. Furthermore, issues such as how to achieve FDM, how to consider the RX/TX switching gap and the physical layer structure related impact, should also be resolved. All of these issues require further consideration and discussion among the group, which should not be considered during the maintenance phase. 
Proposal 16: It is not supported to transmit PSSCH in the GP symbols between two consecutive SL transmissions.

[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Another issue is about how to determine the CPE starting position between any two consecutive SL transmissions. Currently, candidate CPE starting positions were defined for each SCS and the smallest gap is 16us. Therefore, consecutive transmissions can be performed by leaving 16us transmission gap between each two slots, i.e., Type 2B/2C can be performed within a MCSt. 
Proposal 17: CPE can be transmitted after 16us from the starting position of the GP symbol.

The following TP#16 for clause 8.1.2 of TS 38.214 is proposed to capture the agreement in RAN1#113 and define the CPE starting position.
TP#16
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.1.2 of TS 38.214, capture the agreement regarding CPE transmission between two consecutive SL transmissions and define the CPE starting position is 16us after the last PSSCH symbol.

	
	

	Consequences if not approved:
	incomplete support of consecutive SL transmissions.



----------------------------------------------TP to TS 38.214 clause 8.1.2 starts------------------------------------------------
8.1.2	Resource allocation
<<< UNCHANGED PARTS OMITTED >>>
-	For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text  according higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the 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-SharedCOT, if no a resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT.
-	For operation with shared spectrum channel access in frequency range 1, for the SL transmission immediately following another SL transmission by the same UE, the UE determines the 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 1.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.2 ends------------------------------------------------

Proposal 18: Modify the description of current specification regarding the multi-consecutive slots transmission and adopt TP#14 ~#16.

Mode-2 Resource allocation enhancements
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]One remaining issue for mode 2 resource allocation is the definition of T1 of the resource selection window. According to the design of NR SL,  is up to UE implementation under  . However, if resource is selected immediately after the resource selection time, there may not have sufficient time for a UE to perform Type 1 channel access procedures. Therefore, in order to guarantee the performance of SL-U,   should be redefined as  , where  is the minimum duration of Type 1 channel access. 
Proposal 19: For a UE performing Type 1 channel access procedures,    is redefined as   , where  is the minimum duration of Type 1 channel access.

The following TP#17 for clause 8.1.4 of TS 38.214 is thus proposed.
TP#17
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.1.4 of TS 38.214, redefine T1 of the resource selection window to allow sufficient channel access duration.

	
	

	Consequences if not approved:
	Insufficient channel access duration when performing Type 1 channel access procedures.



----------------------------------------------TP to TS 38.214 clause 8.1.4 starts------------------------------------------------
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 PARTS OMITTED >>>
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 
[bookmark: OLE_LINK9]-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, 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 the higher layer parameter transmissionStructureForPSCCHandPSSCH is provided, selection of  is up to UE implementation under   , where  is the minimum duration of Type 1 channel access according to Clause 4.5.1 of [16, TS37.213] and  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.4 ends------------------------------------------------

Proposal 20: Modify the description of current specification regarding the mode-2 resource allocation and adopt TP#17.

Editorial corrections on TS 37.213 and TS 38.214
Based on the current version of TS 37.213 [10] and TS 38.214 [12], the following TPs are proposed for some editorial corrections.
TP#18
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.2 of TS 37.213, remove redundant symbols and add missed space.

	
	

	Consequences if not approved:
	Editorial error in the specification.



----------------------------------------------TP to TS 37.213 clause 4.5.2 starts------------------------------------------------
4.5.2	Type 2 SL channel access procedure
<<< UNCHANGED PARTS OMITTED >>>
[bookmark: _Toc145512936]4.5.2.1	Type 2A SL channel access procedure
When a UE uses Type 2A SL channel access procedures for a transmission, the UE may transmit the transmission immediately after sensing the channel to be idle for at least a sensing interval . -The interval  consists of a duration  immediately followed by one sensing slot and  includes a sensing slot at start of . The channel is considered to be idle for  if both sensing slots of . are sensed to be idle.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.2 ends------------------------------------------------

TP#19
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 4.5.3 of TS 37.213, remove some redundant spaces.
In clause 4.5.3 of TS 37.213, remove repetitive “with a PSSCH/PSCCH transmission”.

	
	

	Consequences if not approved:
	Editorial error in the specification.



----------------------------------------------TP to TS 37.213 clause 4.5.3 starts------------------------------------------------
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 channel occupancy sharing information can also include additional IDs and associated cast type. The additional IDs includes one pair of Layer 1 source and destination IDs for all cast types, where the source ID is set to the source ID of the UE initiating channel occupancy for unicast and to the reserved bits for groupcast and broadcast. The channel occupancy sharing information transmitted in slot , can indicate the remaining channel occupancy duration in a number of slot(s) . If  , the initiated channel occupancy by the UE shall not be shared for SL transmission(s) by other UE(s). Otherwise, the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s) within a duration starting from the end of  slot  and ending at slot .
<<< UNCHANGED PARTS 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 within the RB set(s), another UE may transmit a S-SSB transmission(s) sharing the initiated channel occupancy within the RB set(s).
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.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 37.213 clause 4.5.3 ends------------------------------------------------

TP#20
	Reason for change:
	Corrections on NR Sidelink evolution

	
	

	Summary of change:
	In clause 8.1.4 of TS 38.214, remove the redundant description of higher layer parameter  and fix a typo.

	
	

	Consequences if not approved:
	Editorial error in the specification.



----------------------------------------------TP to TS 38.214 clause 8.1.4 starts------------------------------------------------
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 PARTS OMITTED >>>
-	optionally, the number of consecutive slots for Mmulti-consecutive slots transmission, .
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
-	optionally, the resource reservation interval, , in units of msec. 
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
-	Optionally, the indication of resource selection mechanism.
-	Optionally, rbSetsWithConsecutiveLBTFailure, which indicates the RB sets where consistent LBT failure has been indicated.
-	, which indicates the number of consecutive slots for MCSt.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.4 ends------------------------------------------------

Proposal 21: Modify the editorial errors of TS 37.213 and TS 38.214, and adopt TP#18~#20.

Higher layer parameters
In the last RAN1 meeting, CPE starting position related higher layer parameters are discussed but failed to reach a consensus due to diverge views among companies. According to the current specification [12], CPE starting positions corresponding to each L1 priority and default CPE starting position are considered as separate higher layer parameters. Therefore, the following RRC parameters are proposed to align with PHY layer spec.
	Sub-feature group
	RAN1 specification
	Parameter name in the text
	Description
	Value range

	SL channel access procedures
	38214
	CPEStartingPositionsPSCCH-PSSCH-InitiateCOT
	A set of multiple candidate CPE starting positions for PSCCH/PSSCH transmission in the case of initiating a COT. The values are selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP. One or multiple candidate CPE starting positions are (pre-)configured per L1 priority of PSCCH/PSSCH.
	[bookmark: OLE_LINK8]SEQUENCE (SIZE (1..8)) OF INTEGER (1..8)

	SL channel access procedures
	38214
	DefaultCPEStartingPositionsPSCCH-PSSCH
-InitiateCOT
	Default CPE starting position for PSCCH/PSSCH transmission in the case of initiating a COT. The value is selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP.
	INTEGER (1..8)

	SL channel access procedures
	38214
	CPEStartingPositionsPSCCH-PSSCH-SharedCOT
	A set of multiple candidate CPE starting positions for PSCCH/PSSCH transmission in the case of within a COT. The values are selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP. One or multiple candidate CPE starting positions are (pre-)configured per L1 priority of PSCCH/PSSCH.
	SEQUENCE (SIZE (1..8)) OF INTEGER (1..8)

	SL channel access procedures
	38214
	DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT
	Default CPE starting position for PSCCH/PSSCH transmission in the case of within a COT. The value is selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP.
	INTEGER (1..8)



Proposal 22: The higher layer parameters in section 5 for SL channel access procedures are supported.

Conclusion
In this contribution, remaining issues of channel access mechanism for sidelink on unlicensed spectrum are discussed. Proposals are given as follows:
Proposal 1: The ending time of the first transmission burst that contains PSSCH(s) with ACK/NACK HARQ-ACK enabled is transmitted, should also be considered as another ending time of SL reference duration.
Proposal 2: If a UE transmits PSFCH transmission using Type 1 channel access procedures associated with the channel access priority class p on a channel, the following is adopted for the CW adjustment:
· Use the latest  used for any PSFCH 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 PSFCH transmission on the channel,   is used.
Proposal 3: If a UE transmits S-SSB transmission using Type 1 channel access procedures associated with the channel access priority class p on a channel, the following is adopted for the CW adjustment:
· Use the latest  used for any S-SSB 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 S-SSB transmission on the channel,   is used.
Proposal 4: Modify the description of current specification regarding the remaining issues for contention window adjustment procedures and adopt TP#1 ~#3.
Proposal 5: When Type 2A channel access procedure is applied to S-SSB transmission as discovery burst in NR-U, the total S-SSB transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.
Proposal 6: Type 2A channel access procedure is applicable for PSFCH transmissions for a UE without a shared channel occupancy, with the total PSFCH transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.
Proposal 7: Modify the description of current specification regarding the remaining issues for channel access procedure for S-SSB and PSFCH transmissions and adopt TP#4 ~#5.
Proposal 8: Only SCI format 2-A is supported as container for COT sharing information.
Proposal 9: A responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
Proposal 10: When a UE performs Type 1 channel access for S-SSB or PSFCH transmission, the initiated channel occupancy cannot be shared by other UEs.
Proposal 11: Modify the description of current specification regarding the remaining issues for sharing of channel occupancy time and adopt TP#6 ~#9.
Proposal 12: RAN1 is suggested to further discuss whether the CAPC value restriction of using a shared channel occupancy is also applied for the COT initiating UE’s transmission.
Proposal 13: For determining  for channel , only PSFCH that transmitted on channel  is used in the CW adjustment procedures.
Proposal 14: Multiple channel access procedures are not supported for S-SSB transmissions.
Proposal 15: Modify the description of current specification regarding the remaining issues for multiple channel access procedures and adopt TP#10 ~#13.
Proposal 16: It is not supported to transmit PSSCH in the GP symbols between two consecutive SL transmissions.
Proposal 17: CPE can be transmitted after 16us from the starting position of the GP symbol.
Proposal 18: Modify the description of current specification regarding the multi-consecutive slots transmission and adopt TP#14 ~#16.
Proposal 19: For a UE performing Type 1 channel access procedures,    is redefined as   , where  is the minimum duration of Type 1 channel access.
Proposal 20: Modify the description of current specification regarding the mode-2 resource allocation and adopt TP#17.
Proposal 21: Modify the editorial errors of TS 37.213 and TS 38.214, and adopt TP#18~#20.
Proposal 22: The higher layer parameters in section 5 for SL channel access procedures are supported.
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