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1 Introduction
[bookmark: _Hlk111234534]From the RAN1#110 meeting to RAN1#112bis-e meeting, the followings were agreed on channel access mechanism for SL-U [1]-[5].
	Agreement at RAN1#110
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs
Agreement at RAN1#110
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details
Agreement at RAN1#110
· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiverFFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions
· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).
· FFS: details of the channel type of the responding UE’s transmission(s)
· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA

Agreement at RAN1#110bis-e
· Type 1 SL channel access procedure is applicable to the following transmissions by a UE:
· PSSCH/PSCCH transmission(s) scheduled or configured by a gNB in SL Mode 1 resource allocation.
· PSSCH/PSCCH transmission(s) from the UE in SL Mode 2 resource allocation.
· Other SL transmissions including S-SSB and PSFCH transmissions from a UE
· FFS: how to set CAPC for S-SSB and PSFCH
· Note: Type 1 can be used to initiate a COT
· A UE uses a channel access priority class applicable to the sidelink user plane data multiplexed in PSSCH for performing the Type 1 channel access procedures to transmit transmission(s) including PSSCH with user plane data and its associated PSCCH.
· Note: how to set CAPC for MAC CE multiplexed in PSSCH is up to RAN2
· A UE shall not transmit on a channel for a Channel Occupancy Time that exceeds the maximum COT duration where the channel access procedures are performed based on a channel access priority class p associated with the UE transmissions, as given in CAPC table for SL.
Agreement at RAN1#110bis-e
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
Agreement at RAN1#110bis-e
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms [or 10 ms] 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms [or 10 ms]
	{15,31,63,127,255,511,1023}

	[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 



Agreement at RAN1#110bis-e
· RAN1 is to study the definition of a “SL reference duration” following the NR-U principle and RAN1 is to agree on the definition before down-selection to an option for CW adjustment for SL HARQ-ACK feedback enabled/disabled and each cast type
· In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 2: CW is adjusted according to number blind retransmissions of the TBs within a COT.
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 4: If a  is consecutively used  times for generation of ,  is updated for each priority class  to the next higher allowed value.
· Option 5: If a collision indicator is received, increase  for every priority class  to the next higher allowed value.
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (i.e., at least In case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value. 
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· FFS: the (pre-)configuration ratio values
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  ; otherwise is increased.
· FFS whether groupcast option 1 (NACK-only) with SL-HARQ feedback enabled can be supported for SL-U. If supported, further study the following options (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions)
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 2: 
· If ‘NACK’ or a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When neither ‘NACK’ nor a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· Option B: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 3: An ACK-only procedure is used instead of a NACK-only procedure. In this case, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  , otherwise is increased
· Option 4: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 5 (option 3+legacy): ACK feedback is performed when a TB is successfully decoded in addition to the legacy NACK-only procedure. In this case, if ACK only is received related to any transmissions within the latest SL reference duration then ,  otherwise  is increased.
· CW adjustment for unicast with SL-HARQ feedback enabled (at least In case only unicast PSSCH(s) is (are) transmitted within the latest SL reference duration):
· Option 2: If at least one ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class   ; otherwise is increased.
· FFS the case when UE is operating with different SL-HARQ feedback schemes (e.g., UE has concurrent broadcast transmission + unicast with SL-HARQ enabled, or GC option 1 + GC option 2, etc in the SL reference duration).

Agreement at RAN1#111
· 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
Agreement at RAN1#111
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
Agreement at RAN1#111
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.
Agreement at RAN1#112
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission
Agreement at RAN1#112
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission
Agreement at RAN1#112
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
Agreement at RAN1#112
A CPE can be transmitted from a CPE starting position before SL transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2
Agreement at RAN1#112
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated
Agreement at RAN1#112
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.
Agreement at RAN1#112
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) FFS: all other details and additional restrictions
Agreement at RAN1#112bis-e
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.
· 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
Agreement at RAN1#112bis-e
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.
Agreement at RAN1#112bis-e
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.
· 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
Agreement at RAN1#112bis-e
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.
Agreement at RAN1#112bis-e
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.
Agreement at RAN1#112bis-e
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.


In this contribution, we discuss a channel access mechanism for NR sidelink on unlicensed spectrum and provide our views.

Discussion on channel access for NR sidelink on unlicensed spectrum
CWS adjustment for SL PSSCH/PSCCH transmission
[bookmark: _Hlk111107756]In NR-U, when a gNB or a UE use Type 1 channel access procedure, a contention window should be determined based on HARQ-ACK feedback according to contention window adjustment procedure before step 1 (i.e. random number selection) of Type 1 channel access procedure. However, in the case of sidelink transmission, depending on the transmission type of unicast/groupcast transmission, HARQ-ACK may exist in a case where A/N can be reported as HARQ-ACK for improved reliability and NACK-only can be reported for groupcast transmission and for sidelink broadcast transmission. 
For PSSCH for SL unicast transmission, it was agreed at the RAN1#102bis-e meeting that the CWS adjustment based on the HARQ-ACK feedback corresponding to PSSCH in SL reference duration via PSFCH is reused as same as in NR-U if the HARQ-ACK indicator in the 2nd SCI is enabled. In other words, if ‘ACK’ is received, for every priority class CWp=CWmin,p; otherwise CWp is increased to the next allowed value. 
And also, for PSSCH for SL groupcast option 2, it was agreed to use one of Option 1 or Option 2 below by depending on whether ratio of the received SL HARQ-ACK feedbacks is (pre-)configured or not. And it was still FFS points for Option 1 whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’ as well as how to calculate the ratio. If all HARQ-ACK feedbacks corresponding to a TB are regarded as ACK, retransmission of the TB would not be happened. And according to the regulation, if one device retransmits, then the CWS should be increased. Otherwise, the device does not retransmit, then CWp should be reset to CWmin,p. Therefore, we propose that the ratio of the received SL HARQ-ACK feedbacks should be ‘ACK’ and the (pre-)configuration ratio values of 100% should be set to a valid candidate.
· Proposal 1: As CWS adjustment based on the HARQ-ACK feedback corresponding PSSCH for SL groupcast option 2 in SL reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available, according to Option 2 when the ratio in Option 1 is not (pre-)configured; Otherwise, Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, CWp=CWmin,p for every priority class p∈{1,2,3,4}, otherwise increase CWp for every priority class p∈{1,2,3,4} to the next higher allowed value.
· The ratio of the received SL HARQ-ACK feedbacks should be ‘ACK’.
· The (pre-)configuration ratio value of 100% should be set to a valid candidate.
· Option 2: If at least one ‘ACK’ is received relate to any transmissions within the latest SL reference duration, CWp=CWmin,p for every priority class p∈{1,2,3,4}; otherwise, increase CWp for every priority class p∈{1,2,3,4} to the next higher allowed value.
[bookmark: _Hlk111107770]In the RAN1#112bis-e meeting, it was discussed to determine CWS adjustment when any HARQ-ACK feedback is not associated to PSSCH including PSSCHs for SL unicast/groupcast transmission which HARQ-ACK indicator in the 2nd SCI is disabled. Basically, as in NR-U, it seems beneficial that the current CWS is maintained as the latest CWS value since the transmitter of PSSCH with unicast/groupcast transmission cannot know the channel congestion status in unlicensed spectrum without any HARQ-ACK feedback. However, if it is concern which the lowest CWS is consecutively K times used when SL-U co-exists with other RATs, one of the following options can be further considered as supplementary option of maintaining the latest CWS value for every priority class p∈{1,2,3,4} as CWS adjustment when any HARQ-ACK feedback is not associated to PSSCH.
· Alt-1: To increase CWp for each priority class to the next higher allowed value based one CBR threshold when PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit.
· Alt-2: If the CWp = CWmin,p is consecutively used K times for generation of Ninit and PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit, CWp is increased for each priority class to the next higher allowed value. K is selected by UE from the set of values {1,2, …, 8} for each priority class.
· Proposal 2: It is proposed to use the latest CWS value for every priority class p∈{1,2,3,4} as CWS adjustment when any HARQ-ACK feedback is not associated to PSSCH, since the transmitter of PSSCH with unicast/groupcast transmission cannot know the channel congestion status in unlicensed spectrum without any HARQ-ACK feedback. 
· If it is concern which the lowest CWS is consecutively used when SL-U co-exists with other RATs, one of the following options can be further considered as supplementary option.
· Alt-1: To increase CWp for each priority class to the next higher allowed value based one CBR threshold when PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit.
· Alt-2: If the CWp = CWmin,p is consecutively used K times for generation of Ninit and PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit, CWp is increased for each priority class to the next higher allowed value. K is selected by UE from the set of values {1,2, …, 8} for each priority class.

In case of PSSCH with groupcast transmission with NACK-only feedback with enabled setting of HARQ-ACK indicator, one or more PSSCH(s) with groupcast transmission can be transmitted to one or multiple groups of SL UEs as the receivers. If no NACK feedbacks are received from the other SL UEs, CWS should be reset for the next PSSCH transmission since it would be regarded as ACK for the PSSCH(s) with groupcast transmission. And if all NACK feedbacks are received from the other group of SL UEs, CWS should be increased to the higher allowed CWS value since it would be regarded as NACK for the PSSCH(s) with groupcast transmission. Otherwise, if one or more NACK feedbacks except all NACK feedbacks are received, CWS should be reset for the next PSSCH transmission since it can be considered that at least one group of SL UEs have successfully received PSSCH with groupcast transmission.
· Proposal 3: As CWS adjustment method for PSSCH(s) with one or more groupcast transmission with NACK only feedback, 
· If no NACK feedbacks are received from the other SL UEs, CWS should be reset for the next PSSCH transmission,
· Elseif, all NACK feedbacks are received from the other group of SL UEs, CWS should be increased to the higher allowed CWS value,
· Else, one or more NACK feedbacks except all NACK feedbacks are received, CWS should be reset for the next PSSCH transmission since it can be considered that at least one of groups of SL UEs successfully received PSSCH with groupcast transmission.

SL reference duration definition
In the RAN1#112 meeting, Option 1a was agreed as definition of SL reference duration with FFS for MCSt as the following.
	Agreement at RAN1#112
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
• Option 1a
o	the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
o	Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
o	FFS: Whether to support another ending timing is FFS, e.g. for MCSt if needed
o	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



For SL operation using unlicensed spectrum, SL reference duration is a duration starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted. In addition, if the end of the first slot is consisted of partial slot only, it may not be desirable to determine channel collision situation with HARQ-ACK only for PSSCH transmitted in partial slot. Hence, the next slot of the first slot should be further included in the SL reference duration.
· Proposal 4: As the definition of SL reference duration, if the first slot is consisted of partial slot, where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted, the next slot of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted should be further included in the SL reference duration.

SL reference duration including PSSCHs with different SL-HARQ feedback schemes
When UE is operating with different SL-HARQ feedback schemes (e.g., UE has concurrent broadcast transmission + unicast with SL-HARQ enabled, or GC option 1 + GC option 2, etc in the SL reference duration),  in other word, if PSSCHs with different SL-HARQ feedback schemes (i.e., unicast(ACK or NACK), broadcast w/ option 1(NACK only) or option 2(ACK or NACK) on multiple consecutive slot is included in the SL reference duration, it should be discussed how to maintain or adjust the contention window value before step-1 of the Type-1 channel access procedure and whether to adjust the CWS based on the PSSCH having which SL-HARQ ACK feedback scheme. 
Based on the agreed Option 1a as ending time of SL reference duration, the following options can be further considered regardless of PSSCH having which SL-HARQ ACK feedback scheme.
· [bookmark: _Hlk131775911]Option A: PSSCH with HARQ enabled or PSSCH with ACK/NACK HARQ-ACK enabled in the earliest slot of the SL reference duration.
· Option B: At least one or more PSSCHs with HARQ enabled or at least one or more PSSCH with ACK/NACK HARQ-ACK enabled in the SL reference duration considering PSSCH in partial slot.
· Option C: All PSSCHs with HARQ enabled or All PSSCHs with ACK/NACK HARQ-ACK enabled in the SL reference duration.
· [bookmark: _Hlk127561231]Proposal 5: When UE is operating with different SL-HARQ feedback schemes, it should be discussed how to maintain or adjust the contention window value before step-1 of the Type-1 channel access procedure and whether to adjust the CWS based on the PSSCH having which SL-HARQ ACK feedback scheme.
· Option A: PSSCH with HARQ enabled or PSSCH with ACK/NACK HARQ-ACK enabled in the earliest slot of the SL reference duration.
· Option B: At least one or more PSSCHs with HARQ enabled or at least one or more PSSCH with ACK/NACK HARQ-ACK enabled in the SL reference duration considering PSSCH in partial slot.
· Option C: All PSSCHs with HARQ enabled or All PSSCHs with ACK/NACK HARQ-ACK enabled in the SL reference duration.
Multi-channel access procedures for S-SSB in multiple RB sets
In the RAN1#110bis-e meeting, it was agreed that NR-U UL channel access procedure is considered as baseline for transmission on multiple channels for dynamic channel access mode with multi-channel case in SL-U. And it was also agreed for dynamic channel access mode with multi-channel case in SL-U at the RAN1#111 meeting to 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. And it was agreed that both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels. However, it was still FFS for the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set. Basically, the reason why we agree to use NR-U DL (Type A or Type B) multi-channel access as the baseline for multiple SSB transmissions on multiple channels is to give more opportunities to the UE at any of multiple channels for SL synchronization procedure in case for missed SSB by LBT failure. In addition, since additional S-SSB occasions is excluded from a resource pool as a working assumption in addition to legacy S-SSB, it should be considered to transmit S-SSB(s) in multiple RB sets as well as to define multi-channel access for S-SSB(s) in multiple RB sets. As similar to multi-channel access for PSFCH case, we propose that both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple S-SSB(s) transmissions on multiple channels.
· [bookmark: _Hlk115479643]Proposal 6: We propose that both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple S-SSB(s) transmissions on multiple channels.
UE to UE COT sharing
In the RAN1#112 meeting, it was agreed for UE-to-UE COT sharing as the following. 
	Agreement at RAN1#112 meeting
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated
Agreement at RAN1#112 meeting
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.
Agreement at RAN1#112 meeting
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) FFS: all other details and additional restrictions.


To increase the channel access opportunity and to improve the resource utilization efficiency on unlicensed spectrum using COT sharing mechanism, it seems undesirable to be limited to cases where the responding UE is at least the COT's target receiver that initiates the UE's PSSCH data transmission in the COT. Regardless of responding UE’s any transmissions in the COT, it seems beneficial that a responding UE can utilize a COT shared by a COT initiating UE if the responding UE’s PSSCH/PSCCH transmission includes at least PSSCH/PSCCH for the COT initiating UE in the COT. Therefore, we support the case that a responding UE transmits PSSCH/PSCCH on shared COT to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· Proposal 7: We support the case that a responding UE transmits PSSCH/PSCCH on a shared COT to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission if the responding UE’s PSSCH/PSCCH transmission(s) includes at least PSSCH/PSCCH for the COT initiating UE on the shared COT.

[bookmark: _Hlk127559625]Similar to the case of PSSCH/PSCCH above, even for the case of PSFCH transmission, if a responding UE can utilize a shared COT by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE, it should be allowed that the responding UE can transmit PSFCH(s) to UE(s) other than the initiator by utilizing the shared COT. Therefore, we support that a responding UE can transmit PSFCH(s) to other UE(s) by utilizing the shared COT if the responding UE includes at least PSFCH transmissions intended for the COT initiating UE.
· Proposal 8: We support that a responding UE can transmit PSFCH(s) to other UE(s) by utilizing the shared COT if the responding UE includes at least PSFCH transmissions intended for the COT initiating UE.

Additionally, the UE-UE COT sharing should be supported in Rel-18 to guarantee PSFCH transmission opportunity to a receiver UE for the unicast/groupcast SL transmission with enabled HARQ-ACK feedback such as ACK/NACK and NACK-only enabled. For the UE to UE COT sharing, it might be necessary to consider the time gap to allow COT sharing since the PSFCH occasion is cell-specifically pre-configured set by both PSFCH’s periodicity and minimum time gap of PSFCH. For example, after transmission of PSCCH/PSSCH, the duration up to the nearest PSFCH occasion may be set as a period in which COT sharing can be performed. The SL UE transmitting the PSCCH/PSSCH shares the COT initiated by the transmitter with the SL UE receiving the PSCCH/PSSCH, but it should guarantee the period for COT sharing up to the nearest PSFCH occasion as the minimum period. A method of ensuring an opportunity for PSFCH transmission is to allow the SL UE receiving the PSCCH/PSSCH to possibly use simplified channel access before PSFCH transmission.
· Proposal 9: At least for the unicast/groupcast SL transmission with HARQ-ACK enabled, UE-to-UE COT sharing should be supported in Rel-18 to guarantee PSFCH transmission opportunity to a receiver UE.
· [bookmark: _Hlk111110277]The UE-to-UE COT sharing may be desirable to be applied from PSCCH/PSSCH transmission to the nearest PSFCH transmission after channel access with a minimum period for UE-to-UE COT sharing.
SSB transmission as short control signaling
According to the ETSI harmonized standard, it is allowed to transmit the transmission as short control signaling if the specific conditions are met below.
· Within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and
· The total duration of Short Control Signaling Transmissions shall be less than 2500 μs within an observation period.
At least for the case of S-SSB transmission in the NR sidelink on unlicensed spectrum, whether it can be regarded as short control signaling by satisfying the above two conditions should be discussed. And similar to that at least for a discovery burst including SSB in NR-U, Type 2A could be supported, it might be desirable to apply Type 2A channel access for S-SSB transmission in the NR sidelink on unlicensed spectrum.
· Proposal 10: For S-SSB transmission in NR sidelink on unlicensed, it should be regarded as short control signaling transmission under the condition by a regulation for each region.
PSFCH due to LBT failure
Different from the sidelink HARQ-ACK on PSFCH in Rel-16, PSFCH in sidelink unlicensed might not be transmitted due to LBT failure. However, in Rel-16 NR-U, HARQ-ACK retransmission was specified which makes possible to retransmit HARQ-ACK along with other HARQ-ACK later. Therefore, it should be further investigated how to support sidelink HARQ-ACK retransmission via PSFCH. This issue is discussed in our companion contribution [6] under AI 9.4.1.2. 
· [bookmark: _Hlk135060669]Proposal 11: For PSFCH in sidelink unlicensed which might not be transmitted due to LBT failure, it should be further investigated how to support sidelink HARQ-ACK retransmission via PSFCH.
When having one RB based interlaced structure and one interlace has the same index between different RB sets, PSFCH transmission can be transmitted to multiple RB sets. Since it was agreed that both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels in the RAN1#112bis-e meeting, when channel access is successful in at least one RB set, the design method of the RB based interlaced PSFCH should be considered so that a PRB to which at least one PSFCH is allocated exists in multiple RB sets in order to allow transmission of the PSFCH.
· Proposal 12: The method of the RB based interlaced PSFCH should be considered so that a PRB to which at least one PSFCH is allocated exists in multiple RB sets in order to allow transmission of the PSFCH when channel access is successful in at least one RB set from the perspective of the channel access by a given UE.

Conclusion
In this contribution, we have discussed channel access mechanisms for NR sidelink on unlicensed spectrum. As a conclusion, we summarize our view as follows:
· Proposal 1: As CWS adjustment based on the HARQ-ACK feedback corresponding PSSCH for SL groupcast option 2 in SL reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available, according to Option 2 when the ratio in Option 1 is not (pre-)configured; Otherwise, Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, CWp=CWmin,p for every priority class p∈{1,2,3,4}, otherwise increase CWp for every priority class p∈{1,2,3,4} to the next higher allowed value.
· The ratio of the received SL HARQ-ACK feedbacks should be ‘ACK’.
· The (pre-)configuration ratio value of 100% should be set to a valid candidate.
· Option 2: If at least one ‘ACK’ is received relate to any transmissions within the latest SL reference duration, CWp=CWmin,p for every priority class p∈{1,2,3,4}; otherwise, increase CWp for every priority class p∈{1,2,3,4} to the next higher allowed value.
· Proposal 2: It is proposed to use the latest CWS value for every priority class p∈{1,2,3,4} as CWS adjustment when any HARQ-ACK feedback is not associated to PSSCH, since the transmitter of PSSCH with unicast/groupcast transmission cannot know the channel congestion status in unlicensed spectrum without any HARQ-ACK feedback. 
· If it is concern which the lowest CWS is consecutively used when SL-U co-exists with other RATs, one of the following options can be further considered as supplementary option.
· Alt-1: To increase CWp for each priority class to the next higher allowed value based one CBR threshold when PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit.
· Alt-2: If the CWp = CWmin,p is consecutively used K times for generation of Ninit and PSSCHs not associated with HARQ-ACK are consecutively K times attempted to transmit, CWp is increased for each priority class to the next higher allowed value. K is selected by UE from the set of values {1,2, …, 8} for each priority class.
· Proposal 3: As CWS adjustment method for PSSCH(s) with one or more groupcast transmission with NACK only feedback, 
· If no NACK feedbacks are received from the other SL UEs, CWS should be reset for the next PSSCH transmission,
· Elseif, all NACK feedbacks are received from the other group of SL UEs, CWS should be increased to the higher allowed CWS value,
· Else, one or more NACK feedbacks except all NACK feedbacks are received, CWS should be reset for the next PSSCH transmission since it can be considered that at least one of groups of SL UEs successfully received PSSCH with groupcast transmission.
· Proposal 4: As the definition of SL reference duration, if the first slot is consisted of partial slot, where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted, the next slot of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted should be further included in the SL reference duration.
· Proposal 5: When UE is operating with different SL-HARQ feedback schemes, it should be discussed how to maintain or adjust the contention window value before step-1 of the Type-1 channel access procedure and whether to adjust the CWS based on the PSSCH having which SL-HARQ ACK feedback scheme.
· Option A: PSSCH with HARQ enabled or PSSCH with ACK/NACK HARQ-ACK enabled in the earliest slot of the SL reference duration.
· Option B: At least one or more PSSCHs with HARQ enabled or at least one or more PSSCH with ACK/NACK HARQ-ACK enabled in the SL reference duration considering PSSCH in partial slot.
· Option C: All PSSCHs with HARQ enabled or All PSSCHs with ACK/NACK HARQ-ACK enabled in the SL reference duration.
· Proposal 6: We propose that both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple S-SSB(s) transmissions on multiple channels.
· Proposal 7: We support the case that a responding UE transmits PSSCH/PSCCH on a shared COT to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission if the responding UE’s PSSCH/PSCCH transmission(s) includes at least PSSCH/PSCCH for the COT initiating UE on the shared COT.
· Proposal 8: We support that a responding UE can transmit PSFCH(s) to other UE(s) by utilizing the shared COT if the responding UE includes at least PSFCH transmissions intended for the COT initiating UE.
· Proposal 9: At least for the unicast/groupcast SL transmission with HARQ-ACK enabled, UE-to-UE COT sharing should be supported in Rel-18 to guarantee PSFCH transmission opportunity to a receiver UE.
· The UE-to-UE COT sharing may be desirable to be applied from PSCCH/PSSCH transmission to the nearest PSFCH transmission after channel access with a minimum period for UE-to-UE COT sharing.
· Proposal 10: For S-SSB transmission in NR sidelink on unlicensed, it should be regarded as short control signaling transmission under the condition by a regulation for each region.
· Proposal 11: For PSFCH in sidelink unlicensed which might not be transmitted due to LBT failure, it should be further investigated how to support sidelink HARQ-ACK retransmission via PSFCH.
· Proposal 12: The method of the RB based interlaced PSFCH should be considered so that a PRB to which at least one PSFCH is allocated exists in multiple RB sets in order to allow transmission of the PSFCH when channel access is successful in at least one RB set from the perspective of the channel access by a given UE.
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