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Introduction
In the last RAN#97-e meeting, the revised WID for Rel-18 NR sidelink evolution project was updated in [1] but nothing was changed for the SL-U objective. The latest objective for SL-U is provided in the following for convenience.
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
1. Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
2. [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
3. [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
4. [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
5. Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


This contribution provides a summary of submitted contributions, discussion topics and outcomes that are related to the channel access mechanisms for SL-U (blue text part of objective) during this RAN1 meeting. Note that, all past outcomes including agreements, conclusions and working assumptions reached during this WI are captured in Section 5 (Appendix) of this document.
Collection of all agreements / outcomes of RAN1#111
Agreements made on Monday online session (14/Nov/2022)
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

Topics for discussion
[bookmark: _Hlk55222664][bookmark: _Hlk54027001][ACTIVE] Topic #0: Remaining details of evaluation methodology for SL-U
Background: During the RAN1#110 meeting, everything except three FFS items on defining the evaluation methodology for SL-U has been finalized.
	Agreement (RAN1#110)
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
…
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· … 
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast


Among the contributions submitted to this meeting, only [4] and [28] are addressing these remaining FFS issues as summarized in Section 4.11.
Regarding the issue on whether/how the PDB requirement can be captured, it is FL’s understanding that this is one of the most important criteria to be evaluated and already defined as part of periodic model 3. Therefore, it should be defined and evaluated. According to the proposed evaluation method in [4], it is FL’s understanding that it is suitable and used in the past for transferring a “file” in the simulation. Hence, the latency is defined between the time of packet generation and the end time of simulation. But since we are evaluating periodic model 3, FL proposes to make a modification according to the proposal below.
Since it is proposed not to define / capture the UE satisfaction/system capacity for the XR traffic evaluation, no proposal on this is necessary.
As for the performance metric for groupcast and broadcast simulations, FL listed two options for down-selection. Please indicate which option is preferrable.
 FL Proposal at the beginning
Proposal 0 (I):
Traffic model: periodic model 3 and XR cloud gaming (FFS whether/how the PDB requirement can be captured)
· The packet should be dropped if its latency exceeds the PDB, and the latency is determined as the duration between the time of packet generation and the time of dropping.
Performance metric (FFS for groupcast and broadcast)
· Option 1:
· For GC and BC, a device within the range (a, b) from the TX can be a receiver, and the UPT/latency/PRR can be calculated by average. The packet whose delay exceeding the remaining PDB as transmission failure.
· Option 2:
· For GC, UPT and latency for a packet is measured from the perspective of the worst-case RX (i.e., the one with the longest transmission time).
· For BC, UPT and latency for a packet are measured for each RX separately.

	Company
	Option 1 or 2
	Comments

	QC
	
	We do not support the first bullet. It seems not correct to associate ‘latency’ with time of dropping. The dropping rate is usually used as KPI when packets can be dropped on one side, and latency is defined with packet delivery on the other side.

	CableLabs
	
	No comprehensive discussion on the Evaluation assumptions took place. At the very least, FCC/ISED allowed higher EIRPs. Unless such a discussion takes place, the presented evaluations should be considered informative only.

	vivo
	
	We prefer Option 1 

	
	
	

	
	
	




[ACTIVE] Topic #1: Multi-channel access procedures
Background: During the RAN1#110bis-e meeting, the following agreement was reached on multiple channel access procedures at least for PSSCH/PSCCH transmissions with an FFS on PSFCH and S-SSB transmissions on a subset of RB sets.
	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


Based on Tdoc review results captured in Section 4.7, the majority has the view that the NR DL multi-channel procedures should be used at least for PSFCH transmissions on subset of RB sets. Hence, in the proposal 1 below, the FL suggests to make an agreement on this. As for S-SSB, although there is also a significant support from 7 companies to use the NR-U DL multi-channel access procedure as the baseline, but it is FL’s understanding that the work on additional S-SSB occasions is not yet finalized on the time and frequency location. Therefore, it is proposed to make a decision for the S-SSB once the design is clearer from the SL-U PHY design agenda item.
FL Proposal at the beginning

Proposal 1 (I):
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 PSFCH transmission on multiple channels
· FFS: the case for S-SSB once agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set

	Company
	Comments

	CMCC
	Agree with comments.
The comments for clarification is that the PSFCH transmission may include one Rx UE transmit multiple PSFCHs corresponding to multiple PSSCHs, or one PSFCH has more than one transmission resource across RB sets, i.e., one to multiple mapping in frequency domain which is an option in section 9.4.1.2, we think both the cases should not be precluded.

	InterDigital
	We support the proposal.

	Intel
	OK with the proposal.

	OPPO
	support

	Panasonic
	We support the proposal.

	QC
	We support the proposal

	NEC
	Agree 

	Transsion
	We are fine with the proposal.

	Apple
	In reply to RAN2 LS discussion, if PSFCH used different CCA scheme, it complicates the L1 LBT indication procedure. So we prefer to use the same as PSSCH and PSCCH to simplify the design, which also follow NR-U where PUCCH is the same as other UL transmission. 

	CATT/GH
	We are generally fine with the proposal, but we kindly suggest to postpone this discussion after the structure of S-SSB/PSFCH in SL-U is determined.

For PSFCH transmission, NR-U DL multi-channel access procedure may be used only when one-to-multiple mapping is supported in frequency domain.

For S-SSB transmission, it is highly correlated with the whether S-SSB will span multiple RB set, if S-SSB transmission is restricted within one RB set, then there is no multi-channel case for S-SSB.

	Spreadtrum
	Support the proposal.

	WILUS 
	We support the proposal.

	vivo
	Support the proposal

	xiaomi
	It is proposed to make a decision for the PSFCH after the structure of PSFCH in SL-U is determined.

	ETRI
	We are fine with the proposal

	LGE
	If we agree that CAPC value of PSFCH is always set to 1, we do not need to use NR-U DL multi-channel access procedure. Meanwhile, we are support the partial transmission of PSFCHs for the case when UE access a subset of RB sets. 



FL Proposal for Tuesday offline session

Proposal 1 (I):
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 (RB set with possibly including guard band PRBs)
· FFS: the case for S-SSB once 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

[ACTIVE] Topic #2: Type 1 channel access procedures
Background: 
In the last RAN1#110bis-e meeting, further details on the Type 1 channel access procedures from NR-U for SL-U operation are agreed with FFS on how to set the CAPC for S-SSB and PSFCH, and whether mp=1 can be used with p=1, and applicable cases.
	Agreement
· 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
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. 





Based on Tdoc review results captured in Section 4.2, it is clear that the majority / significant support to use CAPC p=1 or any priority level for S-SSB transmissions, which is aligned with NR-U for discovery burst transmission. On the other hand, although there is also significant support to set CAPC p=1 for PSFCH transmission, there is also significant support to use the same CAPC level as the associated PSSCH for PSFCH transmission. But there seems to be some concerns with this approach. Therefore, the FL proposes to collect company views on these settings.

FL Proposal at the beginning
Proposal 2-1 (I): 
· CAPC level (p) for S-SSB
· Option 1: Any CAPC level can be used (up to UE implementation)
· Option 2: CAPC level (p=1) is always used

	Company
	Option 1 or 2
	Comments

	CMCC
	Option 1
	NR-U principle should be followed.

	InterDigital
	Option 2 
	Our first preference is to always prioritize S-SSB transmission. But we can accept Option 1.

	Intel
	
	We are generally OK with Option 1, but we are not OK to agree in it at this stage. We believe this should be discussed after concluding on whether to apply type 2A LBT for S-SSB transmissions and the related requirements to apply this exemption (a.k.a, short control signalling), and after concluding on the number of S-SSB occasions. It may be possible that RAN1 may agree that type 2A LBT may be always applicable to S-SSB transmissions. 

	OPPO
	Option 2
	In NR-U, SSB can be simultaneous transmitted with other DL channels/signals which is different for SL-U. in S-SSB slot, only S-SSB will be transmitted. In this case, p=1 is preferred so that UE can access the channel easier. 

	Panasonic
	Option 2
	NR-U behaviour could be reused.

	QC
	Option 1
	Follow NR-U principle. Also we prefer to allow mp=1 for p=1 to do not penalize S-SSB w.r.t. NR-U SSB.

	NEC
	Option 2
	

	CableLabs
	None
	S-SSB should use DL Type 2A, as recommended by TS37.203 for NR-U SSB

	Transsion
	Option 2
	Option 2 should be prioritized if S-SSB is considered as “discovery burst” in NR-U.

	Apple
	Option 1
	Option 1 covers option 2. Device can always use more conservative CCA schemes. 

	CATT/GH
	Option 2
	Quick channel access is beneficial for S-SSB transmission.

	Spreadtrum
	Option 2
	

	WILUS
	Option 2
	We prefer option 2 to prioritize S-SSB transmission. However, it should not be used for COT sharing with other UE’s transmission with same CAPC value if new value of m_p=1 is applicable to S-SSB.

	vivo
	Option1
	UE should be allowed to initiated a longer COT by using larger CAPC value with the start transmission as S-SSB, which is similar to NRU discovery burst.

	xiaomi
	Option1
	NR-U design shall be reused.

	LGE
	Option 1
	We’d like to follow the NR-U principle. From our side, typical scenario will be to use Type 2A channel access for S-SSB transmission. 




Proposal 2-2 (I): 
· CAPC level (p) for S-SSBPSFCH
· Option 1: Any CAPC level can be used (up to UE implementation)
· Option 2: CAPC level (p=1) is always used
· Option 3: Use same CAPC level as the associated PSSCH
· Note, the CAPC level should be indicated in SCI
· FFS when UE transmit multiple PFSCH corresponding to different PSSCHs with different CAPC levels
· FFS when LBT sensing time longer than one GP symbol

	Company
	Option 1, 2 or 3
	Comments

	CMCC
	Option 3
	At first, we correct a type in the main bullet.
Then, we prefer option 3, otherwise, PSFCH with lower priority may be blocked by the PSFCH with higher priority value.

	InterDigital
	Option 2
	Similar to PUCCH transmission in NR-U, PSFCH should always use the highest priority to access the channel when using type 1 LBT

	Intel
	
	Same comment as above. We prefer Option 1, but we believe we should first conclude on the applicability of type 2A LBT first.

	OPPO
	Option 3
	How to determine the CAPC level at PSFCH transmitter can be FFS since how to determine the CAPC of PSSCH is discussed in RAN2. We can discuss this later after RAN2 have conclusion. 

	Panasonic
	Option 2
	Similar to PUCCH, CAPC level (p=1) is always used. 

	QC
	Option 2
	We want to follow the NR-U example of PUCCH here. Feedback is control information and should not be tied to priority of data sent before by the other UE. 

Also, we want to remark that we still do not see any valid argument related to Option 3. 
· It has been said by some companies that “low priority PSFCH should not block a high priority PSFCH”, but we think it is a shared understanding that we need to align PSFCH transmissions, so we do not really see how a UE1 would block the LBT of a UE2 for PSFCH if they both are to be transmitted din the same symbol.
It has also been said that “a PSFCH1 related to a PSSCH1 with lower priority should not block the LBT of a PSSCH2 with higher priority”. We would like to highlight that those PSFCH1 and PSSCH2 do not even target the same symbol. The only “blocking” that we can interpret here is the Type 1 of PSSCH2 being delayed because PSFCH1 gets transmitted, but this is just how LBT works: it is not thought to extend too many courtesies to potential transmissions in the future, in those cases the later transmission will take a hit. Also, we should not base our design on some low probability corner case: odds are that the Type 1 f PSSCH2 gets completed in the earlier part of the slot where PSFCH1 gets transmitted, in that case PSSCH2 can be transmitted with additional LBT after the additional LBT in the gap symbol without issues. Further the “blockage” provided by PSFCH is for the mere ~8 contention slots, which means that it is a small impact that might come into play only some portion of time.

	NEC
	Option 2
	PSFCH transmission for all UEs should have the same starting position, including the same starting position of CPE if necessary.

	CableLab
	None
	DL Type 2A should be explored firstly. Only if this alternative is ruled out, Type 1 discussions should take place

	Apple
	Option 1
	This is PSFCH transmission outside of shared SL-COT. No need to link with PSSCH. 

	CATT/GH
	Option 2 or 3
	Quick channel access is also beneficial for PSFCH transmission, while using the same CAPC level as the associated PSSCH seems reasonable as well. Therefore, both Option 2 and Option 3 can be accepted.

	Spreadtrum
	Option 2
	CAPC level (p=1) is always used for PSFCH, which is similar as PUCCH in NR-U.

	WILUS
	Option 2
	We prefer option 2 to prioritize PSFCH transmission similar to PUCCH in NR-U. However, it should not be used for COT sharing with other UE’s transmission with same CAPC value if new value of m_p=1 is applicable to PSFCH.

	vivo
	Option 2
	PSFCH can be considered as the PUCCH only transmission in NRU, therefore, if PSFCH only is transmitted, then CAPC should be set to 1. 

	Xiaomi
	Option 3
	Our first preference is option 3. Because the priority of PSFCH is equal to the priority of corresponding PSSCH in R16 sidelink, and we think this design shall be reused. But we can also accept the option 2

	ETRI
	Option 2
	



FL Proposal for Tuesday offline session
Proposal 2-1 (II): 
· For S-SSB transmission in SL-U, same as in NR-U, any CAPC level (p) can be used (up to UE implementation), where .


Proposal 2-2 (II): 
· For PSFCH transmission in SL-U, one of the following options is supported for the CAPC level (p)
· Option 1: Any CAPC level can be used (up to UE implementation) – same as S-SSB
· Intel, Apple (2)
· Option 2: CAPC level (p=1) is always used – same as PUCCH in NR-U
· IDC, Panasonic, Qualcomm, NEC, CATT/GH, Spreadtrum, WILUS, vivo, ETRI (9)
· Option 3: Use same CAPC level as the associated PSSCH – same as in R16 for selecting PSFCH(s) to be transmitted due to limited UE capability
· CMCC, OPPO, CATT/GH, xiaomi (4)
· Note, the CAPC level should be indicated in SCI
· FFS when UE transmit multiple PFSCH corresponding to different PSSCHs with different CAPC levels
· FFS when LBT sensing time longer than one GP symbol

[ACTIVE] Topic #3: CW adjustment in Type 1 channel access
Background: 
In the last RAN1#110bis-e meeting, 
	Agreement
· 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).


Based on this agreement from the last meeting, there are still a few issues to be resolved. The first is the SL reference duration definition. According to the Tdoc review summary provided in Section 4.3, there are three main definition types:
1. starting from the beginning of the channel occupancy until the end of the first slot where at least one PSSCH is transmitted
2. starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PSSCH or a groupcast PSSCH with HARQ-ACK enabled is transmitted
3. starting from the beginning of the channel occupancy until the end of the first slot where at least a transmission associated with Ack/Nack HARQ FB is performed
It is FL’s understanding, according to the last meeting agreement, a SL reference duration can contain all transmissions with SL-HARQ feedback disabled. In this sense, only the 1) definition is applicable since the other two relied on SL-HARQ being enabled.
As for the CW adjustment procedures, based on the inputs collected in Section 4.3, FL proposes to keep the majority’s preferences in each case and further down-select to only one option per case.
It has been also suggested to make agreement on common procedures for CWS adjustment from NR-U, as those should not be controversial.
FL Proposals at the beginning
Proposal 3-1 (I): 
· SL reference duration is a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy until the end of the first slot where at least one PSSCH is transmitted over all the resources for PSSCH transmission, or until the end of the first transmission burst by the UE that contains PSSCH(s) transmitted over all the resources for PSSCH transmission, whichever occurs earlier.

	Company
	Comments

	InterDigital
	We support the proposal since it is in line with NR-U definition of reference duration.

	Intel
	We are not OK with the proposal. We believe that the case when the HARQ-feedback is enabled and disabled should be separately considered. If this distinction is not done, we will incur in cases where the CWS may not be adjusted at all (e.g., first slot contains a PSSCH with HARQ-ACK feedback disabled), even if HARQ-ACK feedback may be later received for a PSSCH transmission with HARQ-ACK feedback enabled. For this reason, we would like to propose the following changes:

Proposal 3-1 (I): 
· SL reference duration is defined as any burst a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy until either
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted over all the resources for PSSCH transmission,
· or until the end of the first transmission burst by the UE that contains PSSCH(s) with HARQ-ACK enabled transmitted over all the resources for PSSCH transmission
· or the end of the channel occupancy if any prior transmission bursts contain transmissions with HARQ-ACK disabled
whichever occurs earlier.

	OPPO
	Support. 

	QC
	We do not believe that this was the intent of NR-U, and we unfortunately cannot support the proposal.

In our understanding NR-U searches in latest COT until a ‘unicast PDSCH’ is found, which is a transmission associated with Ack/Nack feedback. The update rule in case the reference definition is defined is based on availability of Ack/Nack. On the flip case, if ‘the transmissions are not associated with explicit HARQ-ACK feedbacks’ (quote Sec. 4.1.4.2 in TS 37.213) the CW is kept constant.

Therefore, we support the third option from the FL: ‘starting from the beginning of the channel occupancy until the end of the first slot where at least a transmission associated with Ack/Nack HARQ FB is performed’. Such a definition can lead to a much smaller spec work since the adjustments from NR-U can be pretty much transposed to SL-U.

It is to be noted that the FL proposal (find the first PSSCH) has an error case: the search could stop and find first PSSCH with broadcast in slot 1 (e.g. leading to keep CW constant), while in slot 2 maybe a unicast with HARQ FB enabled was transmitted (which could lead to a reset/double adjustment according to Ack/Nack). It is much easier to determine a CW update according to channel conditions when Ack/Nack are available, and we think the COT should be searched to find such transmissions (in practice, unicast PSSCH with Ack/Nack enabled and GC Opt2 with Ack/Nack enabled)

	NEC
	We generally agree with the proposal, and the following modification is preferred as the sidelink transmission is performed based on slot level:
· SL reference duration is a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy until the end of the first slot where at least one PSSCH is transmitted over all the resources for PSSCH transmission, or until the end of the first transmission burst by the UE that contains PSSCH(s) transmitted over all the resources for PSSCH transmission, whichever occurs earlier.

	CableLabs
	This is not in line with TS37.213 specifications. No agreement

	Transsion
	We don’t support this proposal. We share the same view as Qualcomm. We believe that it is not efficient to always use a constant CWS.

	CATT/GH
	We support the proposal.

	WILUS
	We support modified proposal by Intel.

	vivo
	We are generally OK with the proposal. However, in order to reduce the complexity of CWS adjustment, further enhancement on reference duration can be considered, i.e., including at least one PSSCH with valid HARQ feedback only.

	xiaomi
	We are fine with the proposal.

	LGE
	We are fine to follow the definition of reference duration of PUSCH transmission. Or, we are also fine to set whole COT duration as the reference duration for simplicity. 




Proposal 3-2 (I): Contention window adjustment procedures (to further down-select between options in each case):
· SL-HARQ feedback disabled in SCI (i.e., all cast types)
· Option 1: For every priority class , use the latest .
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported in SL-U.
· Only unicast (ACK and NACK) within SL reference duration
· Option 2: If at least one ‘ACK’ is received,  for each priority class ; otherwise, increase.
· Only groupcast option 2 (ACK and NACK) within SL reference duration
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks.
· Option 2: If at least one ‘ACK’ is received,  for each priority class ; otherwise, increase.
· Only groupcast option 1 (NACK-only) within SL reference duration
· Option 1: For every priority class , use the latest .
· Option 2: If ‘NACK’ or a collision indicator (IUC scheme 2) is received, increase ; Otherwise,  or use the latest .

	Company
	Comments

	InterDigital
	We are ok with down-selection. 

	Intel
	· SL-HARQ feedback disabled in SCI -> Option 1. We believe that:
· As per agreement the design principle of the CWS adjustment in NR-U should be followed
· CR/CBR is based on long term measurements, and a design which is meant to mitigate collisions across SL UEs. Since measurements and feedbacks are not instantaneous, and incumbent transmissions may be opportunistically performed, this may negatively impact SL-U unless further enhancements are made to the CR/CBR design which are out of scope.
· Only unicast (ACK and NACK) within SL reference duration -> Agree with option 2
· Only groupcast option 2 (ACK and NACK) within SL reference duration -> OK with option 2. We believe this would ensure a unified design.
· Only groupcast option 1 (NACK-only) within SL reference duration -> We do not agree with neither option 1 or option 2. Both options deviate from the design principles of NR-U, and it is our understanding that 
· Option 1 would lead to be a very conservative procedure, while an HARQ-ACK feedback is indeed available and could be used to update promptly and more effectively the CWS adjustment.
· For Option 2, the collision detection in SL is design having in mind collision avoidance across SL Ues, and not across SL and incumbent, unless further enhancements are applied , which are out of scope.
We believe that either Option 3 (ACK-only) should be applied or groupcast option 1 should not be supported at all. Any other options may lead to a fragmentation of the design, and to prioritize a type of transmission over another in terms of channel access.

	OPPO
	· SL-HARQ feedback disabled in SCI (i.e., all cast types): we support option 1 which is align with NR-U;
· Only unicast (ACK and NACK) within SL reference duration: support;
· Only groupcast option 2 (ACK and NACK) within SL reference duration: support
· Only groupcast option 1 (NACK-only) within SL reference duration: prefer to down-prioritize it since whether/how to apply type 1 channel access is not clear.

	Panasonic
	We are OK with above proposal. For groupcast, we think there are multiple Ues with higher SINR and lower SINR in the group. Therefore, we support option 1 for groupcast option 2 since the source UE cannot judge ACK from UE with higher SINR is no collision. We support option 1 for groupcast option 1 since the source UE may receive NACK from UE with lower SINR depending on the MCS without collision. 

	QC
	We believe that it would be better modifying the proposal according to our comments on the definition of reference duration. In practice we propose that there is a first behaviour for when the reference duration can be found in the latest COT and a second behaviour for when it cannot be found. 

In practice the reference duration can be found if there is at least one unicast PSSCH or groupcast opt2 PSSCH with Ack/Nack feedback enabled in the latest COT. Our preference in that case is to follow the rule of ‘at least one Ack’ (Option 2).

Also in practice, in case only broadcast PSSCH, other casts with HARQ FB disabled, groupcast opt 1 HARQ FB enabled, S-SSB, and PSFCH are present in latest COT then the reference duration cannot be found. Our preference there is to follow NR-U, so CW is kept constant (Option 1).

	DCM
	For GC option 2, why ‘at least one ACK’ is reasonable is unclear. I think 100% ACK at least for a TB transmission or at least one ACK per UE is valid way. ‘At least one ACK’ does not mean no LBT issue at any RX UE side.
For GC option 1, motivation to use conflict indicator is unclear.

	NEC
	We generally agree with the proposal with the following details:
· for the first bullet, option 3 is preferred, i.e., determining CW based on CR/CBR measurement;
· for the second and third bullet, agree;
· for the last bullet, we prefer to use a “receiving power on the associated PSFCH” for CW determining;

	CableLabs
	WE support a modified agreement, as in line with TS37.213 (see also R1-2212521)

	Transsion
	We are fine with the proposal.
· SL-HARQ feedback disabled in SCI:
We support option 1. Regarding option 3, we believe CR/CBR cannot reflect channel changes over a short period of time.
· Only unicast (ACK and NACK) within SL reference duration
We support option 2. The NR-U design principle should be followed.
· Only groupcast option 2 (ACK and NACK) within SL reference duration
We support option 1. Similar reason as unicast that NR-U design principle should be followed.
· Only groupcast option 1 (NACK-only) within SL reference duration
We can accept option 2.

	Apple
	OK

	CATT/GH
	For the first bullet, when all transmissions within the latest SL reference duration have SL-HARQ feedback disabled, Option 1 is supported.

For the second bullet, support.

For the third bullet, we support Option 1 with the consideration of both ACK feedback and NACK feedback.

For the last bullet, we still have concern about “how can SL-U support groupcast option 1?”, since LBT failure will cause the Tx UE cannot distinguish whether the Rx UE has decode the packet successfully or failed to send a NACK. We do not support discussing CW adjustment procedure for groupcast option 1 until the above-mentioned issue is solved.

	Spreadtrum
	We are generally fine with the proposal.

	WILUS
	We are OK with above proposal to down-select.

	vivo
	We prefer to discuss this issue after we have agreement on Topic #2.

	xiaomi
	We are fine with the proposal.

	ETRI
	We are fine with the proposal

	LGE
	We are fine in general, but for the case with SL HARQ-ACK feedback disabled, we may also need to consider following yellow part in TS37.213. 
2)	If HARQ-ACK feedback is available after the last update of ,  go to step 3. Otherwise, if the UE transmission after procedure described in clause 4.2.1.1 does not include a retransmission or is transmitted within a duration  from the end of the reference duration corresponding to the earliest UL channel occupancy after the last update of , go to step 5; otherwise go to step 4.

For GC HARQ-ACK feedback Option 2, Option 1 can be seen as a compromise solution to include Option2 case and 100% case. 




Proposal 3-3 (I): 
· If , the next higher allowed value for adjusting  is .
· If the  is consecutively used  times for generation of ,  is reset to  only for that priority class  for which  is consecutively used  times for generation of .  is selected by UE from the set of values {1, 2, …,8} for each priority class .

	Company
	Comments

	InterDigital
	We are ok with the first bullet. For the second bullet, we don’t see strong motivation to reset CWp after K consecutive times.

	Intel
	Agree with the FL’s proposal, and to use same procedure as NR-U.

	OPPO
	support

	Panasonic
	We support the proposal to use same procedure as NR-U.

	QC
	Ok with this proposal, since it is direct porting from NR-U (and LAA before that).

	NEC
	Agree

	CableLabs
	OK with the same procedure as NR-U

	Transsion
	We are fine with the proposal.

	CATT/GH
	We support this proposal.

	Spreadtrum
	Support the proposal.

	WILUS
	We support this proposal with same procedure as NR-U and LAA.

	vivo
	We support the proposal

	ETRI
	We are fine with the proposal

	LGE
	Support. This is common procedure for NR-U. 



FL Proposal for Tuesday offline session

Proposal 3-1 (II):
· SL reference duration is a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy until either
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted over all the resources for PSSCH transmission, or
· until the end of the first transmission burst that contains PSSCH(s) with HARQ-ACK enabled transmitted over all the resources for PSSCH transmission, or
· until the end of the channel occupancy if all PSSCH(s) transmissions are with HARQ-ACK disabled
whichever occurs earlier.
Proposal 3-2 (II): Contention window adjustment procedures (to further down-select between options in each case):
· SL HARQ-ACK feedback disabled in SCI (i.e., all cast types)
· Option 1: For every priority class , use the latest .
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported in SL-U.
· Only unicast (ACK and NACK) within SL reference duration
· Option 2: If at least one ‘ACK’ is received,  for each priority class ; otherwise, increase.
· Only groupcast option 2 (ACK and NACK) within SL reference duration
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks.
· Option 2: If at least one ‘ACK’ is received,  for each priority class ; otherwise, increase.
· FFS whether the at least one ‘ACK’ is from just one UE or every UE
· Only groupcast option 1 (NACK-only) within SL reference duration
· Option 1: For every priority class , use the latest .
· Option 2: If ‘NACK’ or a collision indicator (IUC scheme 2) is received, increase ; Otherwise,  or use the latest .
· Option 6: GC option 1 (NACK-only) is not supported in SL-U
· FFS: the case when SL HARQ-ACK feedback is not available after the last update of .

Proposal 3-3 (II): 
· If , the next higher allowed value for adjusting  is .
· If the  is consecutively used  times for generation of ,  is reset to  only for that priority class  for which  is consecutively used  times for generation of .  is selected by UE from the set of values {1, 2, …,8} for each priority class .

[ACTIVE] Topic #4: Type 2 channel access procedures for S-SSB and PSFCH
Background: 
In the last RAN1#110bis-e meeting, the use of Type 2A channel access procedure for S-SSB and PSFCH along with transmission restrictions/criteria were discussed in length. Based on Tdoc review summary in Section 4.4, a very significant number of companies support the use of Type 2A channel access procedure for both S-SSB and PSFCH. Hence, the following is proposed by the FL.

FL Proposals at the beginning
Proposal 4 (I): 
· Type 2A channel access procedure is applicable for S-SSB and PSFCH transmissions from a UE without a shared channel occupancy, when the following constraints are met.
· Time duration is at most 1ms per transmission 
· The combined duty cycle is at most 1/20

	Company
	Comments

	CMCC
	Considering S-SSB + PFSCH, the constraints may not be met even though each of them can met the constraints, so we think that aspect should be still FFS.

	InterDigital
	We support the proposal.

	Intel
	We are not Ok with the proposal. After further evaluation, we believe that type 2A should be only applicable to S-SSB transmissions. If we apply type 2A to both as mentioned by CMCC, this exemption may not be applicable in all cases, and RAN1 may need to discuss rules on how to prioritize certain transmissions over others and complicate unreasonably the design. Furthermore, we believe that if we agree not to use short control signalling for SL-U (i.e., no LBT) as a compromise and as done in NR-U some relaxation of the ED threshold needs to be applied, and TA =5 dB for S-SSB transmissions. For reference, we are copying here the current spec description in 37.213 Sec. 4.1.5:
[image: ]

As for the requirements, we believe that stating that 1/20 duty cycle needs to be meet is not sufficient unless we indicate the relative duration within which the duty cycle is calculated. In this sense, the ETSI BRAN defines an observation period of 50ms. With that said, we would like to propose the following update:
Proposal 4 (I): 
· Type 2A channel access procedure is applicable for S-SSB and PSFCH transmissions from a UE without a shared channel occupancy, when the following constraints are met.
· Time duration is at most 1ms per transmission 
· The combined duty cycle is at most 1/20 within any observation time of 50ms
Within the energy detection threshold calculation, TA =5 dB for S-SSB transmissions

	OPPO
	support

	Panasonic
	We support the proposal.

	QC
	We do not support the proposal as is. We support agreeing on Type 2A for S-SSB only. For compromise we can be ok keeping PSFCH as FFS

	NEC
	Support Type 2A for S-SSB when the constraints are met.
For PSFCH, Type 2A can be used within an SL CO.  

	CableLaBS
	We do not support the proposal as is: use Type 2A only for S-SSB. We are OK though to keep PSFCh as FFS

	Transsion
	We are fine with the proposal

	Apple
	Do not support. 
Support S-SSB with type 2A under the limit only. PSFCH should follow similar rule as PUCCH and PDCCH in NR-U/LAA. 

	CATT/GH
	We support the proposal.

	WILUS
	We support the proposal.

	vivo
	We are generally fine with the proposal. However, the UE behaviour if the transmissions exceed the limit may also be clarified, e.g., is it up to the UE to choose which transmissions can use Type 2A channel access, or the UE perform Type 2A first for all the transmissions fulfil the requirement and then perform Type 1 channel access for the rest of the transmission? 

	xiaomi
	The motivation of the combined duty cycle is not clear, we think the separate duty cycle condition is enough, and it is not necessary to define the combined duty cycle.

	LGE
	We do not support it. When the constraint are not met, it is complicated to decide which channel type will be fallback first. 



FL Proposal for Monday online session
Proposal 4 (II): 
· Type 2A channel access procedure is applicable for S-SSB and PSFCH transmissions from a UE without a shared channel occupancy, when the following constraints are met.
· Time duration is at most 1ms per transmission 
· The combined duty cycle of the combined transmissions is at most 1/20

Outcome of the Monday online session
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

[ACTIVE] Topic #5: CP Extension (CPE)
Background: 
During the last RAN1#110bis-e meeting, the topic on how to configured CPE starting position was extensively discussed, but without a conclusion at the end. Based on reviewing contributions submitted to this meeting and summarized in Section 4.6 in this document, it is observed that universally everyone agree to use a single CPE starting position for PSFCH and S-SSB. For PSSCH/PSCCH transmissions, both single and multiple starting points have a lot of supports. Hence, the FL proposes the following.
FL Proposal at the beginning
Proposal 5 (I):
· A CPE is transmitted from a CPE starting position within the symbol just before the next AGC symbol.
· A single CPE starting position is (pre-)configured per RP for PSFCH
· FFS CPE starting position
· A single CPE starting position is (pre-)configured for S-SSB
· FFS CPE starting position
· One and/or multiple CPE starting positions can be (pre-)configured per RP for PSSCH/PSCCH
· FFS: whether multiple CPE starting positions are (pre-)configured according to priority level (e.g., CAPC)
· FFS details and applicable scenarios (e.g., when to use the single starting position or the multiple starting positions)
	Company
	Comments

	CMCC
	Support

	InterDigital
	We support the proposal

	Intel
	We are generally OK with the direction of the proposal. However, we have a few comments:
· We are not OK to limit the duration of the CPE to only one symbol. One symbol duration for higher SCS may not be sufficient to employ either pre-configured or multiple CPE starting positions. As in NR-U, the duration of the CPE could be bounded to one symbol at 15 KHz SCS.
· For PSFCH, we do not believe that a (pre-)configuration is needed. Considering that based on RAN4 requirements the actual duration needed for TX/RX and RX/TX switching should be at most 13 us in FR1, it may be even possible to aim for an LBT free transmission if PSFCH is transmitted within an already acquired COT and a UE may be able to apply a CPE before PSFCH so that the gap between PSSCH/PSCCH transmission and the PSFCH would be less than 16 us. In this regards, if an RX UE may be able to assess through presence detection that before a PSFCH transmission a PSSCH/PSCCH transmission is occurring, this could be employed by appending before the PSFCH transmission a CPE of length equal to us, where  depends on the subcarrier spacing.
· For S-SSB, we do not agree with applying any (pre-)configured CPE specifically to this channel, since we do not see any technical need. However, we believe that generally a (pre-)configured CPE could be useful if RAN1 may support FDM operation.

· For last bullet it is unclear what  “(pre-)configured CPE” means. Is the intention to follow the NR-U principle and allow a UE to randomly select a CPE from a set of CPEs that can be configured? Or is the intention different? 

Upon clarification of the last bullet, we prefer the following updated text:
Proposal 5 (I):
· A CPE is transmitted from a CPE starting position within at most 1,2 or 4 the symbols just before the next AGC symbol for 15, 30 or 60 KHz SCS, respectively.
· A single CPE starting position is (pre-)configured applied per RP for PSFCH
· FFS CPE starting position and duration
· A single CPE starting position is (pre-)configured for S-SSB
· FFS CPE starting position
· One and/or multiple CPE starting positions can be (pre-)configured per RP for PSSCH/PSCCH
· FFS: for multiple CPE starting positions a UE may randomly select the CPE to use from a  (pre-)configured set of CPEs
· FFS: whether multiple CPE starting positions are (pre-)configured according to priority level (e.g., CAPC)
· FFS details and applicable scenarios (e.g., when to use the single starting position or the multiple starting positions)

	OPPO
	support

	Panasonic
	We support the proposal.

	QC
	We support the proposal in general.

We propose some minor corrections for clarity:
· A single CPE starting position is (pre-)configured per in each RP for PSFCH
· …
· One and/or multiple CPE starting positions can be (pre-)configured per in each RP for PSSCH/PSCCH

We also propose to modify the last FFS: we believe that if multiple are configured and associated with a selection criteria (e.g. priority), then the UE can determine whether to use one of the multiple or resort to a special/reserved one, e.g. one or the multiple, that can be selected according to a second criteria (e.g. FDMing, partial RB set allocation, having announced a reservation, etc…). So the wording “selecting between single or multiple” in the context of multiple being configured is confusing.

	NEC
	Agree, and propose to confirm the first FFS of the last bullet: 
FFS: whether multiple CPE starting positions are (pre-)configured according to priority level (e.g., CAPC)

	Transsion
	We are generally OK with the proposal. 

	Apple
	Main bullet should clarify this is for CPE before initiating COT transmission. 
For CPE in shared COT, depending on type 2A/2B/2C, different CPE can be indicated. One preconfigured CPE will not work.   

	CATT/GH
	We still have concern on the last bullet. 

As commented in the last meeting, multiple CPE starting positions may block some transmission with later CPE starting position and will challenge the original FDM transmission design of the resource selection mechanism in NR sidelink. If the motivation of introducing multiple CPE starting position is to guarantee that transmissions with higher priority can be reliably transmitted, it has already been considered since Rel-16 by introducing pre-emption mechanism. Therefore, it is preferred not to introduce multiple CPE starting positions even for PSSCH/PSCCH transmission.

	WILUS
	We support the proposal in general.

	vivo
	1.We are not sure whether the multiple CPE starting position is per RP or per RB set, anyway the multiple CPE is jointly use with LBT procedure which is per RB set.
2.if multiple CPE starting position are configured, UE can select one for transmission, we wonder whether the 1st subbullet should be CPE selection based on priority.
3. the multiple CPE is configured per RP in the main bullet, we wonder the scenario to use single or multiple CPE is already covered by the main bullet.
· One and/or multiple CPE starting positions can be (pre-)configured per RP for PSSCH/PSCCH
· FFS: The (pre-)configuration is per RP or per RB set
· FFS: whether multiple CPE starting positions are (pre-)configured selected according to priority level (e.g., CAPC)
· FFS details and applicable scenarios (e.g., when to use the single starting position or the multiple starting positions)

	xiaomi
	We have concern on the multiple CPE starting positions, the multiple CPE starting positions is used to solve the resource collision, but the legacy sidelink resource selection procedure can already solve the resource conflict issue by sensing and resource reservation, therefore it is unnecessary to introduce the multiple CPE starting positions.

	LGE
	We are fine with the current wording. Even though multiple CPE is configured, it would be possible to fallback to single CPE case. For instance, if a UE identifies the existence of other UE’s reserved resource via the received SCI or IUC, it would be better to use a single CPE to ensure that other UEs can receives SCI in that slot for sensing operation. Blocking the sensing information may cause serious problem on Mode 2 SL RA operation. 



FL Proposal for round 2 discussion
TBD

[ACTIVE] Topic #6: UE-to-UE COT sharing
Background: 
In the RAN1#110 meeting, high-level details (the working principle) for UE-to-UE COT sharing was discussed. In terms of determining whether a UE can be a responding UE to use a shared COT from the initiator UE, we agreed on two alternatives and one of them should be selected. The corresponding agreement from the last meeting is duplicated below.
	Agreement
· 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 receiver
· FFS: 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


In the last RAN`#110bis-e meeting, the selection between Alt. 1 and Alt. 2 was extensively discussed but without a conclusion at the end. The main difference is on the degree in which a COT from an initiator UE can be utilized by another UE (responding UE). That is, if we want the COT sharing scheme to be really restrictive, we should limit the responding UE to be only the intended receiver of COT initiator UE’s PSSCH data transmission. Although in this approach the COT sharing principle/behaviour is more aligned with NR-U, it may have a problem for a responding UE having to perform two different LBT procedures for different SL-HARQ feedbacks in PSFCH on the same symbol / slot. It is unclear whether this is possible and whether this will cause intra-UE blocking where one LBT sensing time is short than the other and start transmitting CPE. On the other hand, if we make the COT sharing rule to be less restrictive (more widely available to be utilized by others), the main concern seems to be making the unlicensed channel more accessible to sidelink users than other RATs.
In this meeting, the FL proposes to consider this issue/topic from a different perspective. That is, we can consider the COT sharing rule based on individual sidelink channels. As mentioned above, when a UE needs to perform multiple SL-HARQ feedbacks in a PSFCH symbol/slot, the SL-HARQ feedbacks are intended for different PSSCH transmissions (likely from different UEs). In this case, some SL-HARQ may be within the same COT as the PSSCH transmitting UE and some may be outside of the COT, and the PSFCH transmitting UE may be required to perform different LBTs with different LBT sensing lengths and possibly CPE starting position for accessing the channel. In this sense, it is unfair to the PSFCH transmitting UE to self-block its own transmissions. Hence, FL proposes that when a responding UE is transmitting at least one PSFCH intended for the COT initiating UE, the responding UE is able to utilize the COT for other SL-HARQ feedbacks in the same PSFCH symbol/slot. From this perspective, the same principle can be applied to S-SSB transmissions as well. FL believes this principle is aligned with NR-U where a gNB utilizing a COT initiated from a UE is allowed to transmit other CHs/signals to other UEs as long as the COT initiating UE is one of the target receivers.
As for the PSSCH/PSCCH transmission, it is proposed to also adopt the same principle, where at least one of the responding UE’s PSSCH/PSCCH transmissions is intended for the COT initiating UE. It can be FFS whether further restriction can be applied on the target receiver when the responding UE’s PSSCH transmission is not intended for the COT initiating UE.

FL Proposal at the beginning
Proposal 6 (I):
· For UE-to-UE COT sharing,
· A responding UE can utilize a COT shared by a COT initiating UE when the responding UE is intended to transmit S-SSB.
· A responding UE can utilize a COT shared by a COT initiating UE when at least one of the responding UE’s PSFCH transmissions in a symbol/slot is intended for the COT initiating UE.
· A responding UE can utilize a COT shared by a COT initiating UE when [at least one of] the responding UE’s PSSCH/PSCCH transmissions is intended for the COT initiating UE.
· Note, 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.
· UE forwarding/relaying information about a COT initiated by another UE is not supported.

	Company
	Comments

	CMCC
	For the bullet related to S-SSB, we do not think it can be supported since we do not think it is feasible to initiate a COT by transmitting S-SSB, because it will bring more complexity on how to indicate the COT sharing information;

For the bullet related to PSFCH, we think it should be supported, the reason is same as FL’s comments, UE should not block other PSFCH transmission from itself;

For the PSCCH/PSSCH part, we agree the sub-bullet but we are not quite clear about the note part, does this mean that the COT initiating UE can be a UE other than a target receiver of the responding UE’s transmission(s)? We think if the sub-bullet is agreed, the COT initiating UE can should be a target receiver of the responding UE’s transmission, so we think the note part should be removed or modified accordingly.

	InterDigital
	Ok with the proposal.

	Intel
	Unfortunately, we are not OK with the proposal, and we have a few comments:
· We share same view as CMCC, and we do not think that S-SSB is a good candidate to initiate a COT sharing additionally also if we agree that type 2A LBT can be used.
· Not OK with the third bullet, we do not believe that we should constrain the COT sharing to the case when the responding UE’s PSSCH/PSCCH transmissions is intended for the COT initiating UE. 
For last bullet, we are not clear about what this entitles. While the COT sharing information should not be indeed forwarded or relayed with the scope to elongate the MCOT, this could be instead applied by a responding UE within a transmission in a shared COT to allow more robustness to the COT sharing procedure. It is important to note, that differently than NR-U, in SL a UE may suffer the duplexing issue while the COT sharing information are provided once at the start of the COT by the initiating device. If this information is missed by a potential responding UE the COT could not be used, and would remain unused benefitting other incumbent technologies. It is therefore important to provide redundancy to this information, and allow a responding device to additionally carry this information.

	OPPO
	Support.
@CMCC and Intel: the first bullet is the case that the COT responding UE is S-SSB transmitter, not the COT initiating UE. The motivation of the proposal is to allow responding UE to use the shared COT from initiating UE to transmit S-SSB, since COT initiating UE is also one of target receiver of S-SSB. 

	Panasonic
	For S-SSB, the proposal mentioned the responding UE is intended to transmit S-SSB. It is not the COT is initiated by S-SSB signal. Then, we support S-SSB bullet. For PSFCH, to avoid self-blocking, we support the proposal. For PSSCH/PSCCH transmissions, to limit the responding UE to be only the intended receiver of COT initiator UE’s PSSCH data transmission is not necessary Then we support third bullet. But the intention of Note part is unclear for us.

	QC
	We believe the second and third bullets have some issues.

For the second on PSFCH, we just believe that PSFCH should be allowed to be sent to any destination on a shared COT, the chances of interference in PSFCH are small. To support this idea, and on the basic principle from NR-U, it is not only that the gNB can send control to other UEs if at least is  sending control to the initiator UE, but it can just send control information to other UEs.
· A responding UE can utilize a COT shared by a COT initiating UE when at least one of the responding UE’s PSFCH transmissions in a symbol/slot is intended for the COT initiating UE.  to transmit PSFCH(s)


For the third bullet, we believe that ‘when [at least one of] the responding UE’s PSSCH/PSCCH transmissions is intended for the COT initiating UE’ might not be the best wording since it can be interpreted that if a first transmission goes towards the initiator, then later transmissions can be sent anywhere. Conversely, we think that each PSSCH transmission should include the initiator as a target.
· A responding UE can utilize a COT shared by a COT initiating UE when [at least one of] the responding UE’s PSSCH/PSCCH transmissions is  are intended at least for the COT initiating UE.


	DCM
	We are fine with this proposal, but this proposal seems not to touch the previous issue of ‘which channel/signal reception can be a trigger of being a responding UE’. The current proposal is, when a UE is a responding UE, which channel/signal the UE can use the COT for. These issues are different.
So FL’s intention is that the issue of Alt 1 vs Alt 2 will be discussed in future?

	NEC
	Agree 

	CableLabs
	We do not agree with COT sharing for S-SSB transmissions since this was not the intent of 37.213. We do not understand the intent of bullets #2 and 3 since it seems they circumvent the forwarding COT prohibition. Unless other clarifications are provided, we not agree with these 2 bullets. Agree with Bullet #4

	Transsion
	We are not OK with the first bullet. At least R16/17 S-SSB slots are not part of the resource pool and therefore the COT initiator UE should not include these S-SSB slots in the COT. Regarding R18 additional S-SSB slot, there is not yet a clear design, so it is premature to discuss it.
We are OK with other parts.

	Apple
	The proposal does not seem to meet regulation requirement on the COT sharing. From ETSI EN 301 893,
4.2.7.3.1.4 Initiating Device Channel Access Mechanism 
3. An Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Channel Occupancy Time. A Responding Device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.5. 
4.2.7.3.1.5 Responding Device Channel Access Mechanism 
Clause 4.2.7.3.1.4, point 3) describes the possibility whereby an Initiating Device grants an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Fixed Frame Period. A Responding Device that receives such a grant shall follow the procedure described in step 1) to step 3): 
1. 1)  A Responding Device that received a transmission grant from an associated Initiating Device may proceed with transmissions on the current Operating Channel:
Second bullet PSFCH might be considered as responding device receiving a “grant”. 

However, for S-SSB and PSSCH/PSCCH, we do not see how this meet regulation requirement. We think Alt 1 should be the case for PSSCH/PSCCH. 

	CATT/GH
	We are fine with the first two bullet and the main part of the third bullet. But for the note, it seems to say that a responding UE (UE-B) can transmit PSCCH/PSSCH to a UE-D other than the COT initiating UE (UE-A) and other destination UE(s) (UE-C(s)) of the COT initiating UE’s PSSCH/PSCCH transmission. It is unclear what the intention of this note is. 

We are fine with the last bullet.

	WILUS
	For the first bullet, we support the first bullet by sharing the view with Panasonic and OPPO that the first bullet is the case that the COT responding UE is S-SSB transmitter, not the COT initiating UE. If this bullet is for the COT initiating UE, S-SSB should not be used for COT sharing with other UE’s transmission with same CAPC value if new value of m_p=1 is applicable to S-SSB.
For the second and third bullet, we support these proposals. 

	vivo
	We support the proposal

	xiaomi
	For the bullet related to S-SSB and PSFCH, we think it is not feasible to initiate a COT by transmitting S-SSB/PSFCH, because it is difficult to transmit the COT sharing information with S-SSB or PSFCH. Meanwhile, it is necessary to add a FFS part “FFS any additional conditions”, when a UE satisfies the specific condition, a UE can be the responding UE to utilize a COT, e.g., the condition related RSRP threshold.Therefore, we make the following revision:
Proposal 6 (I):
· For UE-to-UE COT sharing,
· A responding UE can utilize a COT shared by a COT initiating UE when the responding UE is intended to transmit S-SSB.
· A responding UE can utilize a COT shared by a COT initiating UE when at least one of the responding UE’s PSFCH transmissions in a symbol/slot is intended for the COT initiating UE.
· A responding UE can utilize a COT shared by a COT initiating UE when [at least one of] the responding UE’s PSSCH/PSCCH transmissions is intended for the COT initiating UE.
· Note, 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.
· UE forwarding/relaying information about a COT initiated by another UE is not supported.
· FFS any additional conditions

	LGE
	We should follow the NR-U principle considering coexistence with NR-U. In this case, the responded UE can use the shared COT when at least of transmissions include a transmission to the COT initiator UE. For other transmissions, according to NR-U principle, it should be transmission in non-unicast manner. So, at this moment, UE can use COT for PSFCH transmission to COT initiator UE, and PSFCH transmission to other UEs in the same time is FFS.  



FL Proposal for round 2 discussion
TBD

[bookmark: _Hlk103069936][ACTIVE] Topic #7: Multi-consecutive slots transmission (MCSt)
[bookmark: _Hlk103069956]Background: 
During the RAN1#110bis-e meeting, discussions on supporting MCSt in SL-U were carried out and RAN1 was able to make further progress.
	Agreement
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation


Based on reviewing Tdocs submitted in this meeting, a summary of results is provided in Section 4.9, the majority thinks when the higher layer triggers the resource (re)selection procedure in L1 for the purpose of MCSt, only a single set of higher layer parameters (, remaining PDB, , ) needs to be provided to L1 just as in Rel-16 at least for the (re)transmission of a single TB. In the case of transmission of multiple TBs, the same resource (re)selection procedure can be triggered multiple times. It is understood that the higher layer will then jointly consider the multiple sets of SA reported when selecting resources for MCSt. But in this case, there is no guarantee that MCSt is always possible for multiple TBs.
During the resource (re)selection process in L1 (sensing and exclusion), both Option A and Option B have the majority and almost equal support. The main difference between these options is that the reporting of candidate multi-slot resources in SA would guarantee MCSt is always possible with Option A. But the higher layer needs to inform L1 the target number of slots for MCSt. For Option B, it is purely based on opportunity, but it has less RAN1 spec impact (possibly higher impact to the MAC spec due to non-random based selection).
In any case, we should further down-select between Option A and Option B. Please indicate which option is the preferred choice.
FL Proposal at the beginning
Proposal 7 (I):
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1 (same as Rel-16)
· Note, this is applicable for transmission of a single TB and multiple TBs (by triggering this procedure multiple times)
· When L1 reports a subset of candidate resources for MCSt, (to be down-selected)
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· Number of slots for MCSt should be additionally provided by the higher layer
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots

	Company
	Comments

	CMCC
	At first, maybe we should prioritize the discussion on the use cases of MCSt, i.e., either/both the single TB or the multiple TB transmission can be supported.

We agree to support option 1+option A, since option B have the possibility of there is no consecutive candidate multi-slot resource in SA.

	InterDigital
	We are fine with the first bullet. For the second bullet, we think we should down select between Option A and Option B during this meeting.

	Intel
	We are generally OK with the proposal, and we agree that a single set of parameters would be preferable. However, we believe that additionally the number of slots on which a UE may perform sensing should be further indicated so that to perform a single sensing on consecutive slots, rather than performing sensing individually on each single slot.
As for second bullet, our preference is for option A. Given that PHY layer will not have the knowledge about how many such multi-slot candidate resources are available, it may be possible that it might provide a resource set to MAC in which none or few of the single-slot candidate resources are consecutive. 

	OPPO
	We support option 1 + option A. 

	Panasonic
	We support the proposal.

	QC
	We think that the proposal has issues, especially in the first part.

We disagree with the premise that the mode 2 MCSt selection for multiple TBs is solely an iteration of the single-TB procedure. The gap to be filled between multi-slot resource for single-TB and for multiple TBs is very little. It is only required that the TBs that are targeted by the selection process have similar parametrization (e.g. priority) in order for the MAC/PHY procedure not having major complications. On the other side it is fundamental that the MAC is able to map TBs for transmission on the fly based on a selected multi-slot resource.

We propose that RAN 1 agrees on a  first concept that MAC can trigger resource selection procedure for one or more SL processes, and therefore we suggest the following version of the proposal (display only the first part with modifications in red):
 Proposal 7 (I):
· When triggered at the MAC layer, the resource selection procedure can select multi-slot resources for one or more SL processes (i.e., one or more TBs). 
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1 (same as Rel-16)
· Note, this is applicable for transmission of a single TB and multiple TBs (by triggering this procedure multiple times)

For the second part of the proposal, we prefer Option A

	NEC
	We agree with the proposal. 
For the second bullet, option B is preferred.

	CableLabs
	Agree with QCM’s proposal

	Transsion
	We are OK with the proposal. 
Regarding the second bullet, we support Option A. For option B, the L1 layer does not know how many such multi-slot candidate resources are available, and therefore may provide the MAC with a resource set in which no or only a few single-slot candidates are contiguous.

	Apple
	Support Option 1 + option A. 

	CATT/GH
	We are fine with the proposal.

For Option A and Option B, we slightly prefer Option A since there is a risk of Option B that no consecutive slots can be selected by MAC.

	vivo
	For the first bullet, we are generally OK with Option 1 with removing the “(by triggering this procedure multiple times)” since one set of parameters may be applicable to multiple TBs depending on MAC layer. 
For the second bullet, before down selection, we would prefer to clarify the option A and option B again. For option A, in our understanding, the concept of candidate multi-slot resource can be applied after step 7, then the candidate multi-slot resource is formulated by multiple candidate single-slot resource. For option B, the determination of S_A needs to be further discussed, correct?
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· Number of slots for MCSt should be additionally provided by the higher layer
· FFS at which step in 8.1.4 of TS 38.214, the concept of candidate multi-slot resource is applied
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· FFS whether/how to enhance the PHY procedure to indentify S_A

	xiaomi
	For the first bullet, we support it with the FL clarification.
For the second bullet, we support the option A. Option B reuses the legacy sidelink procedure without any updating in PHY layer, and it is possible that the candidate resources set reported by PHY layer doesn’t contain any multi-consecutive slots resources.

	ETRI
	We are fine with the proposal. For the second bullet, we prefer option B.

	LGE
	Regarding Option 1, it seems that a single S_A will be associated with a single TB or a single SL grant. In this case, how Option A can support MCSt for multiple TBs or multiple SL grants. Does it only target MCSt for a single TB or a single SL grant? 



FL Proposal for round 2 discussion
TBD


Contribution summary for channel access mechanism
Regulation aspects (for easy reference)
· Short control signalling transmission (SCSt)
· According to European regulation (ETSI EN 301 893), The use of Short Control Signalling Transmissions is constrained as follows:
· 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 the equipment's Short Control Signalling Transmissions shall be less than 2 500 µs within said observation period.
Type 1 channel access procedures
· [bookmark: _Hlk118655623]Remaining details of CAPC table, and p and  value for S-SSB and PSFCH
· Support of RRC parameter “absenceOfAnyOtherTechnology-r16” or similar for SL-U
· [2/Nokia, NSB] (performance gain provided)
· S-SSB: 
· CAPC p=1 is used (or use any priority level): [2/Nokia, NSB], [5/vivo], [7/CATT, GH], [9/LGE], [13/Transsion], [12/OPPO], [17/CMCC], [23/DCM], [25/QC], [26/Sharp], [27/ZTE, SC] (mp=2), [29/ MediaTek], [30/Panasonic], [31/ITL], [32/NEC]
·  is used with : [7/CATT, GH], [12/OPPO], [13/Transsion], [25/QC], [33/WILUS]
· Not support: [2/Nokia, NSB], [10/xiaomi], [11/Intel], [23/DCM], [28/E///]
· CAPC (p) is pre-configured from the set {1,2,3,4}: [4/HW, HiSi], [27/ZTE, SC]
· PSFCH: 
· Option 1: CAPC p=1 is used: [5/vivo], [9/LGE], [7/CATT, GH, 12/OPPO, 33/WILUS] (), [15/Lenovo], [16/Sony], [17/CMCC], [18/IDC], [21/Apple], [25/QC], [26/Sharp], [27/ZTE, SC], [30/Panasonic], [32/NEC]
· Reasons: same as PUCCH; LBT sensing can be completed within one GP symbol; equal LBT sensing length among all UEs; equal LBT sensing length among all PSFCHs (one UE with multiple PSFCHs in one symbol)
· Problems: mis-match of CAPC levels between PSSCH and PSFCH
· Option 2: Use same CAPC level as the associated PSSCH: [2/Nokia, NSB], [4/HW, HiSi], [10/xiaomi], [13/Transsion], [23/DCM], [31/ITL]
· Problems: LBT sensing time longer than one GP symbol; unequal LBT sensing length among all UEs (potential blocking issue); unequal LBT sensing time among all PSFCHs (one UE with simultaneous PSFCHs in one symbol)
· [7/CATT, GH]: RAN1 to discuss whether absence of other technologies is a valid environment in SL-U.
· [11/Intel]: When a network is able assess the absence of an incumbent technology, the MCOT for p=3 and 4 can be extended up to 10ms.
· Energy detection (ED) threshold setting
· [5/vivo]: 
· No enhancement on the UE-to-UE ED threshold is needed.
· SL UE deems channel busy only if the UE detects transmission other than SL occupying the channel (e.g., exceeding the energy detection threshold) during the LBT duration, i.e., the energy detection in LBT procedure does not take into account the SL transmissions.
· [9/LGE]: Energy detection threshold adaptation procedure for UL is considered as baseline.
· FFS: COT sharing ED threshold is (pre)configured or PC5-RRC configured.
· FFS: Energy detection threshold for S-SSB transmission.
· [11/Intel]: 
· Within the energy detection threshold, calculation TA =5 dB for S-SSB transmissions.
· The ED threshold within the legacy Rel.16 Sensing and resource selection procedure is aligned with the ED threshold used for the LBT procedure.
· [13/Transsion]: The EDT determination method for NR-U/LAA uplink can be used as a starting point for the study of EDT determination method for sidelink unlicensed access system.
· [15/Lenovo]: How to define the value of   within the energy detection threshold calculation for S-SSB and PSFCH transmissions.
· Handling of gap between the end of Type 1 and the start of SL transmission
· [5/vivo]: When UE detects the gap between the end of LBT procedure and the start of the SL transmission resource, the UE apply a 25us deferred LBT before the SL transmission resource.
· Inter-UE / mutual blocking
· [23/DCM]: In SL-U, for two TXs of a single UE, there is a case where LBT duration for the 2nd TX is overlapped with the 1st TX in a different COT. Study the following options.
· Option 1: LBT back-off count mechanism is modified
· Option 2: the UE assumes the LBT is failed due to the previous TX
· Option 3: resource allocation is performed such that the situation does not occur
· [22/CAICT]: 
· For LBT contention back-off with inter-UE blocking or intra-UE blocking, the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
· In order to avoid inter-UE blocking issue, it is suggested to introduce gNB-UE COT sharing or UE-UE COT sharing for Mode 1 RA, where the designed UE-UE COT sharing can also be applied to Mode 2 RA.
· [23/DCM]: In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT. Study the following options.
· Option 1: When UE-B detects a busy LBT-sensing slot,
· if UE-A’s SL TX is detected, UE follows behavior for two non-contiguous TXs of a single UEs
· otherwise, UE-B assumes the LBT is failed
· Option 2: UE-B assumes the LBT is failed
· Option 3: resource allocation is performed such that the situation does not occur
· [26/Sharp]: When estimating the detected power on a channel within a sensing slot duration, energy on any frequency resources in the channel previously reserved by SCI, if any, is excluded.
· [28/E///]: Due to imperfect synchronization between UEs, small differences in timing references result in inter-UE blocking. Timing offsets are used for preventing inter-UE blocking of high-priority transmissions and transmissions on reserved resources.
· Others
· [5/vivo]: 
· UE implementation decides the start time of the LBT procedure and UE holds on the LBT procedure when detecting a busy channel.
· When UE detects the gap between the end of LBT procedure and the start of the SL transmission resource, the UE apply a 25us deferred LBT before the SL transmission resource.
· [7/CATT, GH]: For a PSFCH transmission without shared channel occupancy, SCSt is supported when the transmission meets the regulation for SCSt in each country.
· [15/Lenovo]: 
· Support separate channel access procedure for uplink and sidelink in Rel-18 i.e., uplink and sidelink does not share the same UE initiated COT.
· Mapping every two consecutive L1 priorities to one channel access priority class is feasible, mapping every two consecutive L1 priorities to one channel access priority class is feasible for sidelink transmissions in FR1 unlicensed spectrum.
· RAN1 support the LBT sub-band size i.e., LBT bandwidth configuration of 20 MHz, LBT energy detection threshold for a sidelink device operating in an unlicensed carrier.
· [29/MediaTek]: If a UE determines the duration in time domain and the location in frequency domain of a remaining COT initiated by COT initiator, the UE may switch from Type 1 channel access procedures to Type 2A channel access procedures for its corresponding SL transmissions within the determined resources of the remaining COT.
· [34/Fraunhofer] For channel access procedures, we propose that different LBT types can be applicable depending on at least one of the following:
· the SL channel being used, PSCCH/PSSCH or PSFCH, 
· for PSCCH /PSSCH: LBT Type 1 or Type 2A/2B,
· for PSFCH: Type 1 or Type 2C.
· the signal transmission characteristics such as the priority and/or PDB,
· the UE initiating the COT or the responding UE.

Contention window adjustment procedures
· SL reference duration definition
· [5/vivo], [7/CATT, GH], [9/LGE], [12/OPPO], [18/IDC], [32/NEC]: 
· A duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy until the end of the first slot where at least one PSSCH is transmitted over all the resources for PSSCH transmission, or until the end of the first transmission burst by the UE that contains PSSCH(s) transmitted over all the resources for PSSCH transmission, whichever occurs earlier.
· A duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PSCCH/PSSCH is transmitted over all the resources allocated for the PSCCH/PSSCH, or until the end of the first transmission burst by the UE that contains PSCCH/PSSCH(s) transmitted over all the resources allocated for the PSCCH/PSSCH, whichever occurs earlier.
· Reference duration starts from the COT and ends until the first slot where at least one PSSCH is transmitted or until the end of the first transmission burst.
· [4/HW, HiSi], [11/Intel], [5/vivo], [13/Transsion], [26/Sharp], [31/ITL]: A SL reference duration is defined as any burst from the beginning of the channel occupancy until either
· the end of the first slot where at least one unicast PSSCH or a groupcast PSSCH with HARQ-ACK enabled is transmitted, or 
· the end of the first transmission burst that contains a unicast PSSCH or a groupcast PSSCH with HARQ-ACK enabled, 
· or the end of the channel occupancy if any prior transmission bursts contain transmissions with HARQ-ACK disabled
whichever occurs earlier.
· [25/QC] The reference duration corresponding to a channel occupancy can be defined as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least a transmission associated with Ack/Nack HARQ FB is performed.
· SL-HARQ feedback is disabled in SCI / no PSFCH resource in RP (e.g., all cast types):
· 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 .
· [3/FW], [5/vivo], [7/CATT, GH], [9/LGE], [11/Intel], [12/OPPO], [14/ETRI], [18/IDC], [19/CableLabs], [21/Apple], [23/DCM], [25/QC], [27/ZTE, SC], [30/Panasonic], [31/ITL], [33/WILUS]
· Option 2: CW is adjusted according to number blind retransmissions of the TBs within a COT.
· [4/HW, HiSi], [24/Samsung], [30/Panasonic]
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported in SL-U.
· [2/Nokia, NSB], [8/Spreadtrum], [18/IDC], [22/ CAICT], [24/Samsung], [30/Panasonic], [32/NEC], [34/Fraunhofer]
· Option 4: If a  is consecutively used  times for generation of ,  is updated for each priority class  to the next higher allowed value.
· [24/Samsung], [26/Sharp]
· Option 5: If a collision indicator is received, increase  for every priority class  to the next higher allowed value.
· [8/Spreadtrum], [34/Fraunhofer]
· Unicast (ACK/NACK):
· 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.
· [4/HW, HiSi], [9/LGE], [11/Intel], [12/OPPO], [24/Samsung], [25/QC], [32/NEC], [34/Fraunhofer]
· Any necessary update for SL-U operation
· No: [2/Nokia, NSB]
· Groupcast option 1 (NACK-only): 
· Option 0: Not to be supported in SL-U
· [7/CATT, GH], [18/IDC], [19/CableLabs]
· 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 .
· [4/HW, HiSi], [5/vivo], [9/LGE], [30/Panasonic], [31/ITL]
· 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 .
· [3/FW] (option A), [8/Spreadtrum], [14/ETRI, 23/DCM] (remove IUC), [22/ CAICT], [24/Samsung] (option B), [34/Fraunhofer] (option A)
· 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.
· [11/Intel], [22/ CAICT], [26/Sharp]
· Option 4: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported in SL-U.
· [8/Spreadtrum], [30/Panasonic]
· 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.
· [26/Sharp], [27/ZTE, SC] (if ACK supported)
· Option 6: [27/ZTE, SC] (if ACK not supported)
· [bookmark: _Toc118735381][bookmark: _Toc118733435]If TX UE receives NACK, and then is increased;
· [bookmark: _Toc118733436][bookmark: _Toc118735382]If TX UE does not receive NACK and LBT is successful for an additional channel access performed by TX UE before PSFCH occasion, then set ; 
· [bookmark: _Toc118735383][bookmark: _Toc118733437]If TX UE does not receive NACK and LBT is not successful for an additional channel access performed by TX UE before PSFCH occasion, then is increased;
· Option 7: [32/NEC]
· If receiving power on the associated PSFCH is lower than a threshold, for each priority class   ; otherwise is increased.

· Only SL groupcast option 2 (ACK and NACK) within the last 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
· [5/vivo], [7/CATT, GH], [14/ETRI], [19/CableLabs], [24/Samsung], [27/ZTE, SC], [30/Panasonic], [31/ITL], [32/NEC], [34/Fraunhofer]
· 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.
· [4/HW, HiSi] (from each RX UE), [9/LGE], [11/Intel], [18/IDC], [22/ CAICT], [25/QC], [28/E///]
· Option 3: If 100% ACK (i.e., neither NACK nor DTX) is detected related to at least one TB transmission within the latest SL reference duration, for each priority class  ; otherwise is increased.
· [8/Spreadtrum], [23/DCM]
· Mixed case (UE with different SL-HARQ feedback schemes) within the last SL reference duration:
· [5/vivo]: UE adjusts the CWS based on the transmission with feedback enabled, where the unicast has the highest priority and groupcast option1 has the lowest priority.
· [7/CATT, GH]: CW adjustment procedures for the case when UE is operating with a single SL-HARQ feedback scheme can be considered as baseline.
· [9/LGE]: 
· If UE determines that  is reset to   for at least one SL-HARQ feedback scheme,  for every priority class 
· Else if UE determines to increase to the next allowed value, is increased to the next allowed value for every priority class 
· Else, for every priority class , maintain as it is.
· Common procedure for CWS adjustment
· If , the next higher allowed value for adjusting  is .
· If the  is consecutively used  times for generation of ,  is reset to  only for that priority class  for which  is consecutively used  times for generation of .  is selected by UE from the set of values {1, 2, …,8} for each priority class .
· Others:
· [5/vivo]: The PSFCH or S-SSB within the reference duration cannot be used for CWS adjustment.
· Areas for further study:
· In case of blind retransmissions without HARQ feedback across different COTs, RAN1 to study if CW size should be increased.
· It is noted that the ETSI regulations are not clear if there is a need or not to increase the CW size for blind retransmissions.
· 

Type 2 channel access procedures
· General aspects:
· [7/CATT, GH]: 
· Type 2 channel access can be performed in the previous slot of the corresponding PSCCH/PSSCH transmission.
· The starting time of Type 2 channel access should take channel access duration and RX/TX switching time into account.
· Type 2A channel access procedure
· Type 2A is supported for the following CHs subject to a Tx duration constraint of at most 1ms and a duty cycle constraint of at most 1/20 (same as NR-U)
· S-SSB: [2/Nokia, NSB], [4 HW, HiSi], [5/vivo], [7/CATT, GH] (160ms time interval), [9/LGE], [10/xiaomi], [11/Intel] (not multiplex with other channels), [12/OPPO] (50ms time interval), [13/Transsion], [15/Lenovo], [16/Sony], [17/CMCC], [21/Apple], [18/IDC], [24/Samsung], [25/QC], [27/ZTE, SC] (legacy S-SSB), [28/E///], [29/ MediaTek], [30/Panasonic], [31/ITL], [32/NEC], [33/WILUS]
· PSFCH: [2/Nokia, NSB], [5/vivo], [12/OPPO], [13/Transsion], [15/Lenovo], [16/Sony], [17/CMCC], [18/IDC] (Type 2C too), [24/Samsung], [27/ZTE, SC] (some PSFCH occasions), [30/Panasonic], [31/ITL], [32/NEC]
· [11/Intel]: If an initiating UE may pause its SL transmission and resume it within its own COT so that the following burst may fall within the MCOT, before transmission Type 2A LBT may be applied if the gap before any prior transmission may be larger than 25 us and the pause may be larger than 100 us.
· Type 2B channel access procedure
· FFS the case when the gap is between 16 and 25μs
· Support: [3/FW], [12/OPPO], [7/CATT, GH], [10/xiaomi], [11/Intel]
· an exact 16 us may not be able to be quantified by the UEs
· due to sync error
· due to relative propagation delays across UEs
· Not support: [4/HW, HiSi], [17/CMCC]
· Since sensing slot granularity is 9μs, the case when the gap is between 16 and 25μs will not happen based on current Type 2 procedure
· Type 2C channel access procedure
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs
· Up to UE implementation: [3/FW], [4/HW, HiSi], [11/Intel], [17/CMCC], [24/Samsung]
· Subject to Tx duration at most 584us: [3/FW], [5/vivo], [15/Lenovo], [29/MediaTek]
· How to determine the transmission gap
· [9/LGE]: For Type 2A/2B/2C SL channel access procedure, a time gap to decide the type is measured according to one or more of followings:
· Recently received PSCCH/PSSCH of which source ID and destination ID are the same as those of PSCCH/PSSCH conveying COT sharing information.
· Recently received PSFCH in response of PSSCH transmission to the COT initiator UE.
· [24/Samsung]: Further study other SL-specific conditions other than gap duration, e.g., SL channel/signal type, dynamic/periodical reservation, SCI indication, etc.

UE-to-UE COT sharing
· Simulation performance results
· [4/HW, HiSi]: MCSt with priority-based COT sharing can increase UPT significantly compared to MCSt without COT sharing (19.9 vs. 10.9 Mbps). This is because the proposed schemes can effectively increase the probability that a high-priority traffic to obtain a COT as soon as possible.
· 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
· [6/Fujitsu], [7/CATT, GH], [10/xiaomi], [12/OPPO], [13/Transsion], [14/ETRI], [17/CMCC] (unicast only), [21/Apple], [27/ZTE, SC], [28/E///], [29/MediaTek]
· The target receiver is determined by the destination ID in the SCI or COT sharing info
· [12/OPPO], [28/E///] (unicast only)
· 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
· [3/FW], [4/HW, HiSi], [5/vivo], [8/Spreadtrum], [9/LGE], [11/Intel], [15/Lenovo], [17/CMCC] (additional ID, unicast only), [20/JHU], [23/DCM], [24/Samsung], [25/QC], [26/Sharp], [28/E///] (only for PSFCH), [30/Panasonic], [31/ITL], [32/NEC], [33/WILUS], [34/Fraunhofer]
· The responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT
· The target receiver for sharing a COT is identified via the COT identification info signalling (in PSCCH or PSSCH)
· Less restrictive
· Channel types of responding UE’s transmission within a COT
· For PSSCH/PSCCH transmission targeting at least the COT initiator UE, (e.g., only the same destination ID (BC/GC) or source ID (UC))
· [2/Nokia, NSB] (same cast type), [12/OPPO], [15/Lenovo], [18/IDC], [24/Samsung] (UC, GC with SL-HARQ disabled), [25/QC], [17/CMCC, 28/E///] (unicast only)
· PSFCH to the initiator UE
· [2/Nokia, NSB], [8/Spreadtrum], [12/OPPO], [15/Lenovo], [18/IDC], [24/Samsung], [25/QC], [28/E///]
· PSFCH to a UE different from the COT initiator
· [8/Spreadtrum], [25/QC]
· Applicable channels / operation / receiver / cast types
· [5/vivo]: The channel access type within the shared COT is determined by the responding UE based on the gap between transmissions of the COT initiating UE and responding UE.
· [6/Fujitsu] For COT sharing, it should be studied how to determine which COT to share if more than one COT is identified by a COT sharing UE.
· [7/CATT, GH] 
· The following conditions should be introduced under which UE can perform COT sharing:
· UE has data to transmit.
· The remaining COT is larger than a (pre-)configured threshold or the channel access priority value is larger than a (pre-)configured value.
· UE-to-UE COT sharing started with S-SSB or PSFCH transmission is not supported.
· The cast type should be considered for COT sharing operation:
· For unicast, the COT sharing duration between the unicast pair can be determined as that in NR-U, and the restriction of the absolute duration of the COT can be up to the regulation of each country.
· For groupcast or broadcast, the COT sharing ending time for all the COT sharing UEs is an absolute time, i.e., determined by the absolute duration from the starting occasion of COT sharing.
· [8/Spreadtrum]: 
· COT sharing between UEs can be supported at least in unicast and groupcast, the COT shared with multiple UEs should be supported in groupcast.
· A minimum time gap between COT sharing indication and transmission of shared UE should be introduced.
· [10/xiaomi], [6/Fujitsu] [17/CMCC]: 
· Additional conditions including RSRP or distance threshold between the responding UE and the COT initiating UE can be defined to decide whether the responding UE can share the COT.
· [11/Intel]: Together with the initiating device, any responding UEs within a shared COT may redundantly carry the COT sharing information.
· [15/Lenovo]
· A COT initiator should have the flexibility to transmit COT sharing indicator to a one-one or one to many UEs/destinations.
· A COT recipient should have the flexibility to use the shared COT to transmit unicast, groupcast, broadcast data.
· COT recipient could use the shared COT to make PSSCH, PSFCH transmissions to any UEs or destination ids with a restriction that at least one transmission is to be made to the UE or source-destination id that provided the COT sharing indicator.
· RAN1 needs to study mechanism for COT recipient to select one COT sharing indicator/COT donor.
· [17/CMCC]: 
· Do not support UE-to-UE COT sharing started with S-SSB or PSFCH from the initiator in SL-U.
· Distance based COT sharing mechanism can be considered in SL-U:
· If the distance between a pair of UEs is less than or equal to the threshold, COT sharing can be performed between them; 
· Otherwise, SL transmission can only be performed after successfully initializing a new COT by Type 1 channel access procedure.
· [24/Samsung]: When a responding UE uses a shared COT for its transmissions, when the COT initiating UE is a target receiver of the responding UE’s transmission(s),
· Further study the following transmissions: Groupcasted PSCCH/PSSCH transmission with enabled SL HARQ-ACK feedback, broadcasted PSCCH/PSFCH, and S-SSB
· Further study how to handle transmission of PSFCH corresponding to PSCCH/PSSCH from a responding UE
· [25/QC]:
· A UE that is eligible to share a COT can transmit over a shared COT by performing at least transmissions where the initiating UE is at least one of the recipients, which includes: a) PSFCH to the initiator, b) unicast PSSCH to the initiator, c) connection based groupcast PSSCH including the initiator, d) connectionless groupcast PSSCH, e) broadcast PSSCH, f) S-SSB.
· A UE that is eligible to share a COT can be allowed to transmit a PSFCH to a UE different from the COT initiator.
· [26/Sharp]: A UE with a TB not satisfying the conditions to use an indicated shared COT should perform resource re-selection for the TB in order to replace any previously selected resources within the shared COT with resources outside of the shared COT.
· [27/ZTE, SC]: When a responding UE uses a shared COT for its PSFCH transmission(s), besides the COT initiating UE, other UEs can also be a target receiver of the responding UE's PSFCH transmission(s).
· [bookmark: _Toc118727818][28/E///] [17/CMCC]
· A COT is not shared or forwarded for PSCCH/PSSCH transmissions between different UEs.
· COT sharing is allowed between the transmitter UE and the receiver UE for PSCCH/PSSCH and corresponding PSFCH transmissions, respectively.
· [29/MediaTek]: For COT sharing, it may be more efficient to utilize the shared COT in the style of scheduling (e.g., multiple UEs can be scheduled by the COT initiator to use a shared COT in the way of FDM).
· [30/Panasonic]
· For resource allocation Mode 2, the COT initiating UE monitors SCIs and when only other UEs have transmission to the COT initiating UE and reserve the slot within its own COT, the COT initiating UE allow to use the COT to responding UEs.
· 
· [32/NEC]: 
· The information of a shared CO should be forwarded by the responding UE through SCI, and the remaining duration of the COT should be updated.
· The COT sharing mechanism for multiple channels should be supported
· [33/WILUS] 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.
· [34/Fraunhofer]: 
· The responding UE should be capable of using the shared COT to transmit over PSCCH/PSSCH in the following time slot(s), or over the PSFCH in the same time slot.
· Use CPE and extended transmissions on guard symbols in order to retain the COT when sharing it across time slots and within the same time slot, respectively.
· COT sharing for PSFCH and S-SSB
· [23/DCM]: COT can be initiated by any SL channel/signal TX (PSCCH/PSSCH, PSFCH, S-SSB) and can be shared to responding UE(s).

· COT sharing information contents for dynamic channel access (LBE)
· COT length (starting offset and/or remaining): [4/HW, HiSi], [7/CATT, GH], [11/Intel], [12/OPPO], [15/Lenovo], [16/Sony], [20/JHU], [21/Apple], [23/DCM], [25/QC], [26/Sharp], [27/ZTE, SC], [29/MediaTek], [30/Panasonic], [31/ITL], [32/NEC], [34/Fraunhofer]
· COT structure information (time and frequency resources): [4/HW, HiSi], [16/Sony], [25/QC] (DCI 2-0), [29/MediaTek]
· UE ID (source ID/destination ID): [4/HW, HiSi], [7/CATT, GH], [12/OPPO], [15/Lenovo], [16/Sony], [20/JHU], [23/DCM], [25/QC], [26/Sharp], [27/ZTE, SC], [31/ITL], [34/Fraunhofer]
· CAPC (priority): [4/HW, HiSi], [11/Intel], [7/CATT, GH], [12/OPPO], [15/Lenovo], [16/Sony], [20/JHU], [21/Apple], [23/DCM], [25/QC], [26/Sharp], [27/ZTE, SC], [29/MediaTek], [30/Panasonic], [31/ITL], [32/NEC]
· Additional ID(s): [4/HW, HiSi], [9/LGE] (L2 ID), [10/xiaomi], [26/Sharp]
· Not supported: [30/Panasonic]
· Sensed LBT sub-bands / RB sets: [7/CATT, GH], [12/OPPO], [16/Sony], [20/JHU], [23/DCM], [26/Sharp], [29/MediaTek], [31/ITL], [32/NEC]
· Initial Tx within the COT: [23/DCM]
· LBT type to be used: [3/FW], [18/IDC], [21/Apple], [29/MediaTek], [34/Fraunhofer]
· CP extension: [4/HW, HiSi], [21/Apple] (CPE index), [29/MediaTek]
· EDT: [21/Apple]
· COT sharing state indicator;  Each state indicates (pre)configured CAPC level and/or remaining COT duration and/or starting offset of the COT and/or RB set(s): [9/LGE]
· Indicator to indicate relationship between the destination UE of the COT initiating UE’s PSSCH data transmission and target receiver: [9/LGE]
· UE’s FFP configuration (if FBE channel access is supported): [11/Intel]
· Communication range: [17/CMCC]
· Responding UE’s transmission: [29/MediaTek]
· Whether the COT is allowed to be shared: [32/NEC]
· Whether source UE is the COT initiating or the responding UE: [30/Panasonic]

· Container
· SCI (1st and/or 2nd stage): [4/HW, HiSi], [7/CATT, GH], [10/xiaomi] (new SCI-1), [11/Intel], [12/OPPO], [16/Sony], [20/JHU], [23/DCM], [25/QC], [26/Sharp], [30/Panasonic]
· MAC CE: [4/HW, HiSi] (FFS), [9/LGE], [12/OPPO], [25/QC]

· Others
· [24/Samsung] Study if new/existing SCI format(s) can be used to indicate channel occupancy sharing between SL UEs.
· [25/QC] Some UEs may not be able to decode the COT-SI if transmitted in a single instance, therefore we may need to repeat the COT-SI transmission in multiple slots to deliver information about shareable region(s). Support multiple shared regions with related different COT sharing information. Different options can be considered to provide the information on multiple shared regions:
· COT-SI includes COT sharing information on multiple regions
· Study including in COT-SI the COT sharing information like a) start, b) end, c) information on target responders, d) configuration of multiple TSPs, for one or more shared COT region.
· Opt 2: separate transmissions of COT sharing information contain information about different shared regions

· Topics for further study
· [4/HW, HiSi] COT lost issues when consecutive slot transmission in a COT is interrupted, considering at least the following cases
· Case 1: When ACK is received for a TB within a COT, the corresponding retransmission(s) of the TB are dropped in the same COT and resulting in COT lost.
· Case 2: When only subset of the multiple RB sets of a COT is used for transmission, e.g., due to half-duplex issue, the other unused RB sets will be lost.
· [27/ZTE, SC]: study whether/how to support PSFCH transmission to initiate a COT sharing

CP extension (CPE)
· Starting position / CPE length
· Multiple starting positions / access points within the GP symbol based on transmission priority level (e.g., for whole RB set or multiple RB sets resource allocation)
· [4/HW, HiSi], [12/OPPO], [18/IDC], [25/QC], [27/ZTE, SC] (RP pre-configuration), [21/Apple], [29/MediaTek], [30/Panasonic] (Mode 1 CG), [32/NEC] (priority-based)
· Not support: [10/xiaomi], [13/Transsion]
· A single / same starting position for CPE (e.g., partial RB set resource allocation)
· Configurable or fixed starting position / CPE length
· [4/HW, HiSi], [5/vivo] (fixed 16µs), [7/CATT, GH], [5/vivo, 25/QC] (PSFCH), [8/Spreadtrum], [12/OPPO], [13/Transsion], [23/DCM], [27/ZTE, SC], [29/MediaTek] (inside a COT), [30/Panasonic] (Mode 1 DG, Mode 2), [32/NEC]
· [5/vivo]:
· If multiple CPE starting position is supported, a transmission CPE should be able to be selected to fill the gap for multi-consecutive slots transmission or for COT sharing purpose.
· Flexible starting position is allowed for PSCCH/PSSCH transmissions in an RB set where only TDMed PSCCH/PSSCH transmissions are allowed.
· [6/Fujitsu]: A first UE can align its CPE with that of a second UE to achieve FDM multiplexing with the second UE.
· By decoding SCI of the second UE, the first UE can adjust its CPE to align with the CPE of the second UE.
· [7/CATT, GH]: 
· A CPE is transmitted from the Type 1 channel access succeed time until the starting time of the corresponding transmission resource. The maximum duration of the channel occupancy extension needs to be further studied.
· A single CPE starting position is supported for CPE transmitted after Type 2 channel access. Whether multiple CPE starting positions can be supported can be further discussed.
· [9/LGE]: If multiple CPE starting positions in a slot is supported, SL transmission based on multiple CPE starting positions is cancelled for following cases:
· PSCCH/PSSCH transmission resources is FDMed with other UE’s reserved resource(s)
· FFS: Details on other UE’s reserved resource(s) with respect to RSRP measurement and SL priority
· FFS: Whether or how to perform CPE for the PSCCH/PSSCH transmission
· [11/Intel]: 
· Before a PSFCH transmission, a UE appends a CPE of length equal to  us.
· For UEs operating in RA mode 2, before the start of any SL transmission a pseudo-random CP extension may be applied following the Rel.16 CG intra-symbol starting positions design principles.
· [18/IDC]:
· Support initial transmission and re-transmissions of a TB within a COT.
· Study re-transmissions of a TB in a different COT than the one including the initial transmissions.
· Support PSFCH transmission in a different COT than the corresponding PSSCH transmission.
· [23/DCM]: At least for a SL transmission using fewer than all RBs of an RB set, whether to use single CPE starting position or multiple CPE starting positions is (pre-)configured per resource pool.
· FFS: for a SL transmission using all RBs of an RB set
· FFS: S-SSB transmission outside of resource pool
· [24/Samsung]: To eliminate or shorten the gaps between SL transmissions:
· Study extending the CP duration up to 1 OFDM symbol for CP extension;
· Study symbol repetition of the previous or following SL transmission;
· Study backward symbol extension, e.g., to avoid non-aligned SL transmission starting locations.
· [25/QC]
· Within the COT transmission, use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower (at most 16 μs).
· For the gap before PSFCH, use CP extension to maintain the right length gap to match the channel access type or keep the COT (less than 16 μs).
· The COT-initiating transmitter is allowed to send or trigger its receiver to send PSFCH-like padding signals on its own PSFCH resource at unused PSFCH symbols to hold the COT if it is neither expecting to receive A/N’s nor transmitting A/N’s.
· For a UE that wants to start transmissions, multiple CPE starting positions are supported based on pre-configuration. If only one CPE is configured, then only one CPE starting position is available.
· For PSFCH, use a single pre-configured CPE starting position. Study the location of the single CPE starting position.
· When multiple CPE starting positions are configured, a UE can map to one starting position at least based on the priority of PSCCH/PSSCH transmission.
· A UE with traffic of a given priority can select a CPE starting position associated with the same or a lower priority.
· Introduce a reserved CPE starting position alongside priority-based CPE starting positions to better support FDM transmissions.
· If both are supported, the reserved CPE starting position should be defined to be earlier or later than the priority-based CPE starting positions. The following can also be considered:
· Reserved CPE matching the highest-priority CPE
· Reserved CPE matching the lowest-priority CPE
· If both priority-based CPEs and reserved CPE are supported, on the criteria used to select between the reserved CPE over the priority-based, the following alternative conditions (schemes) can be considered:
· Scheme 1: When the UE selects a partial RB set
· Scheme 2: When a UE selects a partial RB set and is either
· Performing a transmission for which resources were reserved, or
· Multiplexing in frequency with a reserved transmission from another UE
· Scheme 3: When a UE is either
· Performing a transmission for which resources were reserved, or
· Multiplexing in frequency with a reserved transmission from another UE
· When the PHY reports to MAC candidate resources in resource selection, study adding information on the overlapping in time and/or frequency resource domain between each candidate resource and monitored reservations from other UEs
· For initiating a channel occupancy with PSCCH/PSSCH, adopt NR-U CG-PUSCH design with seven TSPs starting from 16 μs after the boundary corresponding to one 15 KHz symbol duration prior to the AGC symbol t be transmitted. The other TSPs are spaced multiples of 9 μs from the first TSP.
· The number of TSPs available for COT sharing depends on the length of the gap symbol, i.e., on the SCS.
· For transmitting a PSCCH/PSSCH with COT sharing, adopt a number of TSPs starting from 16 μs after the start of the gap symbol. The other TSPs are spaced multiples of 9 μs from the first TSP until the start of the AGC symbol.
· RAN1 studies mappings between TSPs and CAPCs for initiating a channel occupancy and for COT sharing.
· [28/E///]: Timing offsets are used for preventing inter-UE blocking of high-priority transmissions and transmissions on reserved resources.
· [32/NEC]:
· A CPE should be transmitted before a starting symbol of sidelink if necessary.
· The length of CPE should be less than one symbol.
· SL transmission burst 
· [9/LGE]: UE can transmit transmission(s) after a gap within a SL transmission burst without sensing the corresponding channel(s) for availability.
· SL transmission burst is defined as a set of transmissions from a UE without any gaps greater than 16us.
· CP extension or rate-matching can be used to ensure the time gap requirement between transmissions in a SL transmission burst.
· Transmissions from a UE separated by a gap of more than 16μs are considered as separate SL transmission bursts.
· FFS: Whether the destination of transmissions within a SL transmission burst can be different or not.
· FFS: Whether TBs of transmissions within a SL transmission burst can be different or not.
· FFS: Whether CAPC values of transmissions within a SL transmission burst can be different or not.
· Topics for further study 
· FFS extending the CP duration up to 1 OFDM symbol for CP extension
· FFS symbol repetition of the previous or following SL transmission
· FFS backward symbol extension, e.g., to avoid non-aligned SL transmission starting locations

Multi-channel access
· NR-U DL Type A and/or Type B multi-channel access (independent Type 1 or 2 LBT in each channel)
· Supported for S-SSB: [4/HW, HiSi], [5/vivo], [12/OPPO, 27/ZTE] (if S-SSB occasions in multiple RB set), [13/Transsion], [33/WILUS]
· Not supported: [7/CATT, GH]
· Supported for PSFCH: [2/Nokia, NSB], [4/HW, HiSi], [5/vivo], [7/CATT, GH], [11/Intel], [12/OPPO], [13/Transsion], [17/CMCC], [23/DCM], [25/QC], [27/ZTE, SC], [32/NEC], [33/WILUS]
· NR-U UL multi-channel access (all or nothing)
· Supported for S-SSB: [21/Apple]
· Supported for PSFCH: [21/Apple]
· Others
· [5/vivo]: The design of wideband operation in SL-U should support direct communication between a UE operating in multiple RB sets and another UE can only operate in one or subset of the RB sets. The SL UE transmits SCI in every allocated RB set and avoid to reserve resources in RB set other than the RB sets of the receiver.
· [9/LGE]: For carriers with intra-cell guard bands, UE can transmit PSFCH(s) on channel(s) which the UE success.
· If the UE fails to access channel(s) according to Type 1 SL channel access procedure, UE cannot transmit PSFCH(s) on channel(s) which the UE performs Type 2 channel access procedure instead of Type 1 SL channel access procedure.
· [15/Lenovo]: Before discussing relaxations of channel access behaviour for SL-U in case of multiple TB transmissions on a carrier, RAN1 needs to have the technical discussion and agreement whether such a new transmission behaviour will be supported. This may involve RAN4's feedback on the feasibility and corresponding constraints.
· [23/DCM]: 
· S-SSB and a PSFCH are not mapped across multiple RB sets.
· When a PSCCH/PSSCH is transmitted across multiple RB-sets, for type 1 / type 2 determination,
· At channels where COT has not been initiated/shared, DL type A (type 1 at each channel) or type B (type 1 at a random channel and type 2 at the remaining channels) or UL mechanism (type 2 if condition is met; otherwise, type 1 at each channel) is reused.
· At channels where COT has been initiated/shared, type 2 LBT is applied as in COT sharing procedure for a PSCCH/PSSCH transmission at a single RB-set.
· [24/Samsung]: For PSCCH/PSSCH using multi-channel access, support transmitting corresponding PSFCH on a subset of RB sets. Further consider the following options:
· Option 1: RX UE transmits PSFCH on the RB set with lowest index
· Option 2: RX UE select a subset from RB set(s) of multi-channel access to transmit PSFCH, according to detected interference on each RB set, e.g., according to LBT result or CBR measurement
· Option 3: RX UE select a subset from RB set(s) of multi-channel access to transmit PSFCH, according to pre-defined mapping rule

· Topics for further study
· [7/CATT, GH]: For multiple channel access procedure,
· How to identify initial contention window counter Ninit
· How to perform COT sharing
· The impact of half duplex
· [9/LGE]:
· Instead of Type 1 channel access procedure, which channel access type can be used among Type 2A/2B/2C SL channel access procedures and how to indicate or (pre)configure it. 
· How to select RB set(s) where UE will perform Type 1 SL channel access procedure.

FBE-based semi-static channel access
· Support
· Support: [2/Nokia, NSB], [5/vivo], [8/Spreadtrum], [9/LGE], [11/Intel], [12/OPPO], [15/Lenovo], [17/CMCC], [20/JHU], [24/Samsung], [27/ZTE, SC], [31/ITL]
· FFS/de-prioritized
· FFS/de-prioritized: [13/Transsion], [28/E///] (limited applicable scenarios)
· Others
· [5/vivo]: For FBE based SL operation, the FFP can be aligned with SL slot.
· [27/ZTE, SC]
· For semi-static channel access mechanism of SL-U, it is suggested that a UE should perform a transmission at beginning of a period of semi-static channel access to guarantee its SL transmission in the channel occupancy time within the FFP.
· For SL-U, the SL fixed frame period and its offset to an even radio frame are configurable for semi-static channel access mechanism.
· Issues to be further studied
· How to set FFP (fixed frame period) and what is the granularity of configuration for FFP

Multi-consecutive slots transmission (MCSt)
· Multi-Consecutive Slots transmission (MCSt)
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· [4/HW, HiSi] (for each TB), [5/vivo], [7/CATT, GH], [8/Spreadtrum], [11/Intel, 12/OPPO, 17/CMCC, 25/QC] (number of slots), [13/Transsion], [14/ETRI], [18/IDC], [21/Apple], [23/DCM], [27/ZTE, SC], [29/MediaTek] (CAPC, number of slots), [32/NEC]
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· [4/HW, HiSi] (multiple sets are provided independently), [10/xiaomi] (number of slots), [24/Samsung]
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· [7/CATT, GH], [10/xiaomi], [11/Intel], [12/OPPO], [13/Transsion], [18/IDC], [21/Apple], [24/Samsung], [25/QC], [29/MediaTek], [34/ Fraunhofer]
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· [4/HW, HiSi], [14/ETRI], [23/DCM], [27/ZTE, SC], [32/NEC]
· Option C: L1 reports consecutive single-slot candidate resources in SA
· [5/vivo], [8/Spreadtrum], [10/xiaomi]
· Multi-consecutive slots transmission as a single transmission of a TB is not supported:
· [5/vivo], [12/OPPO]
· The guard symbol between two adjacent slots in MCSt is filled-in such that there is no gap or the gap is less than 16 us (Type 2C or no LBT is needed) between the two slots by:
· Option 1: Repeating the last PSSCH symbol of the earlier slot
· [3/FW], [17/CMCC]
· Option 2: Transmitting PSSCH
· [4/HW, HiSi], [6/Fujitsu]
· Option 3: Transmitting CPE
· [10/xiaomi], [28/E///]
· Option 4: Rate-matching
· [28/E///]
· Option 5: something
· [26/Sharp]
· [2/Nokia, NSB]
· For mode 1, it is up to gNB how to schedule the multiple consecutive allocations to a SL-U UE.
· When L1 is triggered for reporting a subset of candidate resources for MCSt, in case L1 should report candidate multi-slot resources (or consecutive single-slot candidate resources), RAN1 should consider another information for L1 to know the number of consecutive slots. Otherwise, the acquisition of candidate resources in consecutive slots should be based on implementation.
· Regarding when L1 reports a subset of candidate resources for MCSt, RAN1 may discuss: (i) in case Option A/C is supported, how should L1 know about the number of consecutive slots for reporting (ii) in case Option B is supported, is up to MAC to select consecutive resources based on implementation instead of random selection (iii) MCSt only supported by implementation.
· [4/HW, HiSi]
· For resource allocation enhancement to enable selecting multi-consecutive slots transmission:
· Multiple sets of parameters (, remaining PDB,  and ) are independently provided for the resource selection procedure in L1 for corresponding multiple TBs.
· L1 procedure is preformed per TB based on corresponding set of parameter according to Rel-16
· L1 reports candidate single-slot resources sets () for each TB as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots for multiple TBs.
· If a COT is shared for transmission of multiple UEs (including COT initiating UE):
· L1 additionally reports resources to be shared to other UEs to higher (MAC) layer including corresponding L1 priority, CAPC and source/destination ID.
· MAC layer shall select multi-consecutive slots resources for multiple TBs and resources to be shared if any.
· [5/vivo]: Additional ending loop condition in resource selection step 7) is required to ensure consecutive single-slot resources reported to higher layer.
· [7/CATT, GH] To support MCSt, the following aspects should be taken into account:
· The supportive of HARQ feedback in unicast and groupcast
· Resource exclusion enhancements for mode 2 resource allocation
· [8/Spreadtrum]: The consecutive single-slot candidate resources cannot have different  sizes.
· [9/LGE]:
· On the support of MCSt operation in SL-U, it is necessary to clarify whether the set S_A is associated with a single TB/grant or can be associated with multiple TBs/grants.
· On the support of MCSt operation in SL-U, if the set S_A can be associated with multiple TBs/grants, it is necessary to further discuss which parameters will be used to define candidate resource and to generate the set S_A according to Mode 2 RA operation.
· For MCSt for the different TBs or different SL grants of a UE, it is necessary to carefully investigate the case when the UE reselect or drop PSCCH/PSSCH transmission in the middle of MCSt due to resource collision or success of the TB.
· For Mode 1 resource allocation, to ensure multi-consecutive slots transmission (MCSt) for the same TB or different TBs of a UE, gNB can selects SL resources for the UE. Meanwhile, gNB may need to know CAPC relation among different TBs.
· [9/LGE]: UE performs transmission(s) after a gap not greater than 16us within a SL transmission burst without sensing the corresponding channel(s) for availability.
· Transmissions from a UE separated by a gap of more than 16μs are considered as separate SL transmission bursts.
· Transmissions from a UE separated by a gap of more than 16μs are considered as separate SL transmission bursts.
· [10/xiaomi]: Type 2A and type 2B channel access is also applicable to the case of multi-slot transmissions from the same UE.
· [11/Intel] Multi-UEs multi-consecutive slot transmission is supported by implementation by its procedure is not supported by design.
· [17/CMCC]: 
· For MCSt, there is no need to perform Type 2A/2B/2C channel access procedure in-between any two adjacent slots.
· MCSt should be achieved by a single UE in Rel-18 SL-U. [6/Fujitsu]
· RAN1 should further study two options for the frequency domain resources in the consecutive slots:
· Option 1: The frequency domain resources are same among the consecutive transmitted slots;
· Option 2: The frequency domain resources can be different among the consecutive transmitted slots.
· For mode 1, enhancements on both DG and CG can be considered to allocate consecutive time domain resources, the design of DCI format 0_1 and CG configuration in NR-U can be a reference.
· [19/CableLabs]:
· Discovery bursts is not covered by MCSt specifications.
· Any MCSt transmission will use the lowest Priority Class of the TBs included in the MCSt.
· The MCSt transmission will not exceed the CAPC Tslmcot,p associated with the related priority class.
· [21/Apple]: 
· Multi-slot transmission should prioritize multi-TB transmission.
· For model 1 RA with CG and mode 2 RA, multi-slot transmission is enabled only for full BW transmission where all the resource blocks within an RB set is configured.
· [25/QC]:
· On the selection step of a multi-slot candidate resource at the MAC layer, consider the impact of the following in order to design a proper selection policy:
· Existence of a previously selected multi-slot resource
· Existence of a COT
· Mode 1 specific:
· Introduce multi-TTI grant to support MCSt in mode 1 SL-U. RAN1 should study details regarding
· TDRA indication for multiple slots
· HARQ ID and NDI for multiple TBs
· SCI-1 optimizations across multiple slots
· Utilization of gap symbol for data
· [26/Sharp]: More than 3 consecutive slots transmission should be supported for MCSt.
· [27/ZTE, SC]: 
· Reuse R16 SL TRIV to indicate either at least a set of multi-consecutive slots transmission or multiple non-consecutive slots transmission.
· At least 1~2 sets of consecutive slots can be indicated based on R16 NR SL TRIV.
· Based on R16 NR SL TRIV, both the starting time and duration of a set of consecutive slots should be indicated.
· For a set of consecutive slots indicated based on R16 NR SL TRIV, it can be used for transmissions of different TBs.
· The MAC layer or the sensing process of physical layer should ensure that frequency resources of MCSt are in the same shared channel(s).
· In order to avoid the interruption due to PSFCH symbols, the occupying signals should be allowed to transmit on a PSFCH occasion within the continuous SL slots.
· [28/E///]
· [bookmark: _Toc115451911][bookmark: _Toc111113878]When a UE triggers MCSt, it performs the resource reservation procedure ensuring the allocation of consecutive resources for multiple TBs. In case there are not contiguous slots available to the already reserved ones, the UE might trigger resource reselection for all the TBs.
· L1 reports candidate single-slot resources in (SA) as in Rel-16:
· Selection of the first resource in a MCSt follows the legacy procedures. 
· For the subsequent resources, the TX UE disregards the reservations (FFS exceptions, based on priority).
· [bookmark: _Toc118727834]Re-use the legacy procedure where one SCI reserves up to two resources for further transmissions.
· [bookmark: _Toc118727835]Resources reserved by PSCCH scheduling one TB can be used for (re)transmission of a different TB.
· The PSFCH resources within a MCSt schemes are only located in the last slot of the transmission. FFS details on the feedback procedure.
· [30/Panasonic]: Each slot has SCI and SCI indicates resource allocation of each slot.
· Issues that should be further studied:
· FFS: how to enable MCSt when the slots are in more than one COT due to MCOT limitation.
· FFS: whether the number of multiple consecutive allocations should be dynamic or (pre)configured, and the impact on resource selection procedure, e.g., to prevent disrupting LBT of reserved resources.
· FFS: whether resources reserved by PSCCH scheduling one TB can be used for (re)transmission of a different TB.
· FFS: whether frequency resources are same or can be different among the slots.
· FFS: how to signal the number of consecutive slots in the UE’s initial slot transmission.
· FFS: details regarding TDRA indication for multiple slots, HARQ ID and NDI for multiple TBs, SCI-1 optimizations across multiple slots, and utilization of gap symbol for data.
Resource allocation enhancements (mode 1 and mode 2) in SL-U
· Common aspects / enhancements
· [3/FW]: If the CCA fails prior to a transmission, a SL re-evaluation procedure to identify available resources is performed.
· [15/Lenovo]: 
· RAN1 could prioritize the study of mode 1 -- NR licensed carrier (gNB) scheduling data transmission on SL-unlicensed carrier and LTE licensed carrier (eNB) scheduling data transmission on SL-unlicensed carrier.
· For burst-based sidelink transmission, from a Tx UE’s point of view, no gap symbol is included in between any two consecutive slots.
· Multiple PSSCHs scheduled by a single SCI is supported for sidelink transmissions in FR1 unlicensed spectrum.
· 
· [17/CMCC]: There is no need to do enhancement between the end of the LBT procedure and the start of the SL transmission to retain channel access.
· [22/CAICT]: It can be up to UE implementation to determine which procedure between LBT and resource allocation should be triggered first. Trigger LBT procedure before resource allocation procedure if specification is necessary.
· [29/MediaTek]: 
· RAN 1 should study essential enhanced mechanisms for resource allocation due to additional channel access procedure.
· Study solutions (e.g., overbooking mechanism, protection margin for LBT) to combat the potential LBT failure in both Mode 1 and Mode 2 resource allocation.
· For the gap between LBT end and SL transmission start, the repetition of SL transmission can be used to retain the channel.
· Mode 1 RA
· UE reports of COT information to gNB for aiding Mode 1 RA are not supported
· Support: [24/Samsung]
· Not support: [11/Intel], [14/ETRI], [28/E///], [32/NEC]
· Indication of LBT failure to gNB
· Reporting HARQ-NACK: [12/OPPO] (when SL-HARQ enabled), [25/QC] (additional bit in PUCCH for LBT failure)
· Other means: [12/OPPO] (when SL-HARQ disabled)
· [3/FW]: 
· New DCI format 3_x supports the SL-U Mode 1 of operation in shared spectrum.
· UE reports to gNB on the successful operation in unlicensed spectrum. Examples of such information: LBT success rate, LBT persistent failure, channel occupancy ratio, etc.
· [4/HW, HiSi]: For mode 1, a COT initiating UE can share a COT to other UEs according to DG/CG by gNB with procedures as follows
· All UEs should report UE ID related information to gNB.
· SL DG/CG resources and the UE ID related information needs be indicated by gNB.
· COT sharing indication including UE ID related information should be indicated by the initiating UE to share the COT.
· [5/vivo]: For mode-1 UE, 
· LBT type for the scheduled resources/configured grant as well as the priority class is decided by UE.
· if the obtained COT includes additional time resources other than the scheduled resources/configured grant, the UE is allowed to exploit these resources or to share them with its peer UE(s).
· gNB can indicate a set of resources to a group of UE by a group common DCI or RRC, UEs in the group can perform LBT for the scheduled resources/configured grant and possibly share the COT with other UEs if LBT succeeds.
· separate reporting of LBT results/COT information and HARQ-ACK for the scheduled resources are supported.
· the time location of the corresponding UL resource for SL HARQ-ACK or LBT results/COT information reporting is determined based on one of the following options:
· Option1. For each PSFCH candidate, there is one associated candidate UL resource. The candidate UL resource associated with the successfully accessed PSFCH candidate, or the candidate UL resource associated with the last PSFCH candidate if all LBT fails, is used for reporting.
· Option2. There is one UL resource for reporting, and its time location is derived from the last PSFCH candidate.
· [9/LGE]:
· Option 1: For LBT failure, a UE can report NACK to gNB.
· Option 2: UE reports LBT failure status separately from SL HARQ-ACK status to gNB.
· [18/IDC]: 
· Support configuring Mode 1 UE with time window and set of frequency resources to initiate a COT in SL-U.
· Study reporting of the channel access outcome and COT related information to the gNB in mode 1 SL-U.
· [23/DCM]: 
· gNB configures/indicates neither LBT type nor CAPC for SL TXs.
· UE detects information relevant to UE-to-UE COT sharing; i.e., UE performs sensing/RX even within SL DRX inactive time.
· UE reports NACK when LBT failure, the UE does not transmit a PSSCH in any of the resources provided by DG or, for a CG, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK.
· [25/QC]:
· Introduce an LBT failure report from mode 1 UE to the gNB so that the gNB can provide LBT-aware resource allocation for the mode 1 UE in the form of grants over DCI 3_0. The LBT failure report can be sent to the gNB via: a) MAC-CE over PUSCH or b) PUCCH.
· The LBT failure report over PUCCH can be delivered with one additional bit per PSSCH.
· Study how to introduce LBT failure report for multi-TTI grants for mode 1 operation
· [27/ZTE, SC]: In SL-U mode 1 resource allocation, a base station may allocate more resources to a TB of a UE, compared with the Rel-16/17 sidelink. With more resources allocated for a TB, it is suggested that the same resource can be allocated for multiple different UEs.
· FFS: How to resolve transmission conflict from different UEs on the same resource.
· [28/E///]
· RAN1 to postpone the work on Mode 1 until the main changes of the SL interface are defined (e.g., SL HARQ protocol, SCI contents, etc.).
· RAN1 to address inter-UE blocking for Mode 1. Details FFS.
· UE reports of COT information to gNB for aiding Mode 1 RA are not supported
· Timing offsets are used for preventing inter-UE blocking of Mode-1 UEs and other UEs.
· [29/MediaTek] UE reports channel access related/updated information (e.g., CAPC value/CW size) to gNB for aiding Mode 1 resource allocation.
· [32/NEC]
· The gNB schedules UEs in an intended SL CO which is to be initiated by a sidelink UE, and the SL CO may be shared by other scheduled UEs.
· In the case that both licensed and unlicensed spectrum resources are configured for sidelink mode 1, it needs to be considered how to identify DCI for sidelink scheduling in the licensed spectrum or the unlicensed spectrum.
· [34/Fraunhofer]: In Mode 1, the gNB can provide resource grants to the UE after checking for the resource availability by using reports by other Mode 1 UEs indicating the resource usage, or by performing some basic energy measurements.
· Topics for further study
· FFS: How to report LBT failure for MCSt grant in mode 1
· Mode 2 RA
· [3/FW]: If the CCA fails prior to a transmission, a SL re-evaluation procedure to identify available resources is performed.
· [4/HW, HiSi]: 
· Timing of performing LBT and resource selection, as well as timing relationship between them is up to UE implementation with the following restrictions:
· Selected resources can only be used if LBT is successful
· Resources reselection is required if LBT fails
· To address inter-UE blocking issue, following Mode 2 RA enhancements are supported
· When COT sharing is applicable,
· The COT initiating UE shares resources to other UE of which transmission priority is higher than that of its own transmission, based on sensing results.
· Otherwise,
· Resource should be selected with a sufficient gap before or after the PSSCH transmissions of other UEs, especially when other UEs are with higher priority.
· [5/vivo]:
· Mode 2 resource selection should be enhanced to guarantee sufficient LBT duration before the SL transmission resource(s).
· Transmission resource should be selected as early as possible to approach the end of the LBT procedure.
· The existing mode-2 resource allocation mechanism is used regardless of whether the PSCCH/PSSCH transmission starts from the 1st or 2nd starting symbol within a slot.
· Information decoded from the PSCCH transmitted from the 2nd starting symbol is used for resource selection procedure.
· Decoding of PSCCH transmitted from the 2nd starting symbol of a slot is not mandatory for all the UEs.
· [6/Fujitsu]: it should be further studied whether resource selection can be triggered when a COT is obtained.
· [7/CATT, GH]
· Considering the complexity and efficiency of SL-U channel access, it is preferred that UE should perform resource selection procedure firstly and then perform channel access procedure.
· How to alleviate the resources unavailability caused by Type 1 channel access should be further studied, such as selecting more candidate transmission resources than configured TB transmission times.
· Selecting resources with the limitation of COT in time domain and within one sub-band in frequency domain.
· Combined sensing and LBT procedures should be further studied.
· How to alleviate the resources unavailability caused by Type 1 channel access should be further studied, such as selecting more candidate transmission resources than configured TB transmission times.
· The following enhancements for resource selection procedure can be further studied:
· Selecting resources with the limitation of COT in time domain
· Selecting resources within one sub-band in frequency domain
· Combined sensing and LBT procedures should be further studied for NR sidelink operation in unlicensed spectrum.
· [8/Spreadtrum]: COT duration information should be considered when performing resource (re-)selection in mode 2.
· [9/LGE] (start Type 1 LBT and trigger resource selection at the same time after TB arrival): 
· UE knows the CAPC or the necessity of channel access after the UE triggers SL resource (re)selection procedure. And the UE attempts to access the channel according to Type 1 SL channel access procedure after the resource (re)selection procedure is triggered at the UE side.
· Considering that the channel sensing duration can be larger than Tproc,1, if the first available time location of SL resource is close to the start of the resource selection window, the UE may not have enough time to complete the Type 1 LBT. In this case, down-select one or more of the followings:
· Option 1: Drop the SL transmission and attempt to access the channel for the next transmission on the reserved resources.
· Option 2: Reselect the resources for the SL transmission
· Option 3: First available time location of SL resource is determined to ensure the channel sensing duration
· For Mode 2 SL resource (re)selection procedure, UE selects transmission resources so that the time gap between any two transmission resources covers channel sensing duration.
· For Mode 2 SL resource (re)selection procedure, it would be useful for a UE to further exclude resources associated with channel sensing interval of other UE’s reserved resources.
· For the case when a resource pool consists of more than one RB sets, RAN1 discusses whether or how to consider RB set(s) for Mode 2 resource (re)selection procedure.
· e.g., for a given number of sub-channels, smaller number of RB set(s) are prioritized for PSSCH transmission resources.
· e.g., before selecting transmission resources, UE first selects RB set(s) for PSSCH transmission.
· [10/xiaomi]: 
· Resource selection shall be enhanced to prioritize the selection of candidate resource in a single RB set.
· RAN1 shall further investigate the following options for resource selection by UEs sharing the COT:
· Option 1: The Tx resource in the COT is selected by the UE which shares the COT
· Option 2: The Tx resource in the COT is allocated by the UE which initiates the COT
· [17/CMCC]:
· For contiguous RB-based transmissions, mode 2 resource exclusion procedure should be enhanced with the consideration of multiple channel access and intra-cell guard band.
· For interlace RB-based transmissions, RAN1 should further discuss the variable resource granularity issue for mode 2.
· RAN1 should further study whether unified/separate resource selection mechanism should be deployed for in-COT and out-of-COT case.
· Option 1: In-COT and out-of-COT case use a unified resource selection mechanism, such as the legacy mode 2 resource selection procedure defined in Rel-16;
· [bookmark: OLE_LINK167][bookmark: OLE_LINK168]Option 2: Separate mechanism should be designed for in-COT case, e.g., a COT initiator UE can allocate the resources in the remaining slots of a COT to the COT sharing target UE.
· [18/IDC]:
· Study reservation of a periodic time window for periodic type of traffic in SL-U.
· UE excludes time window(s) corresponding to COT(s) initiated by other SL UEs.
· [21/Apple]: Further discuss,
· whether to perform resource selection first or perform type 1 CCA first.
· whether reservation signal can be sent independently for aperiodic traffic.
· other UE can continue perform CCA sensing on reserved resources.
· [23/DCM]: Study the following options to avoid a case where LBT starting timing is earlier than the corresponding resource selection timing.
· Option 1: LBT duration is determined firstly and then resource allocation corresponding to the LBT duration is performed
· Option 2: resource is selected firstly and then LBT duration is adjusted based on timing of the selected resource
· Option 3: resource reselection is performed when LBT starting timing is prior to the corresponding resource selection trigging timing
· [24/Samsung]: 
· Support resource allocation based on performing channel access procedure first, and then determining actual transmission resources by performing mode-2 resource determination procedure.
· Study the applicability of further enhancements on channel access schemes for unlicensed spectrum, including:
· Multiple sidelink transmission occasions, e.g. selection of multiple candidate PSSCH occasions for potential LBT procedure, and resource reservation of multiple candidate PSSCH occasions in SCI
· Resource overbooking issue needs to be further considered
· Resource reselection triggered by LBT failure
· Study how to reduce the latency impact and potential collision
· Resource allocation shall take into account the enough time duration for performing LBT
· Potential issues on legacy mode-2 resource allocation procedure and how to enhance it under WID scope
· Study flexible data/feedback resource reservation to improve reliability and availability of short/long term resource reservations.
· Study potential enhancements on legacy SCI resource reservation and PSSCH-PSFCH mapping to reduce the impact of reservation/feedback out of COT
· [25/QC]:
· Study the impact of RB set and interlaced waveforms on resource selection in Mode2.
· [26/Sharp]: On support COT for Mode 2 RA, enhancement on resource selection procedure to consider COT(s) as granularity in the time domain should be studied.
· [28/E///]: CCA/LBT procedure is applied on top of mode-2 based resource allocation procedure of SL. Enhancement in mode 2 can include:
· SL-U Mode 2 supports opportunistic transmission (i.e., early transmission) based on LBT success.
· Step 1: A UE performs sensing and resource selection based on the resource selection procedures specified in SL Rel-16 (or Rel-17), to select resources for an initial transmission and possibly for some retransmissions of a TB.
· Step 2: The UE starts performing CCA/LBT as soon as the packet arrives at the buffer and in addition also selects the first available resource (from the set of available resources) when the channel is found to be available by LBT procedure. We call this as opportunistic transmission. In case the channel is not found to be available by LBT procedure before the initially selected resource, the UE waits to transmit on the initially selected resource.
· To reduce the spread of different transmissions over time, we propose to adopt ‘frequency-first’ selection instead of random selection during resource selection procedure (step 1 above).
· The resource re-evaluation procedure is used to reduce the spread of transmissions in time prior to sending a reservation.
· LBT failure before the selected resource triggers resource re-selection.
· RAN1 specifies enhancements to resource selection for wideband mode such that the selected resources are confined within a single channel unless TB size demands otherwise.
· [29/MediaTek]:
· Study enhanced mechanisms (e.g., overbooking/protection gap for LBT) in Mode 2 RA to combat the impact of channel access failure.
· Study (partial) PSSCH transmission (e.g., for AGC/combining purpose) between the end of LBT procedure and the start of SL transmission to retain the channel.
· [32/NEC] Considering the potential improvement of mode 2 procedure to make it more appropriate for SL-U, the following factors may be considered:
· [bookmark: _Toc109375282][bookmark: _Toc109375306][bookmark: _Toc109384424][bookmark: _Toc109384728][bookmark: _Toc109384752][bookmark: _Toc109385622][bookmark: _Toc109318162][bookmark: _Toc109388565][bookmark: _Toc109388589][bookmark: _Toc109385646][bookmark: _Toc109388541][bookmark: _Toc110254605][bookmark: _Toc110242980][bookmark: _Toc110240819][bookmark: _Toc110244630][bookmark: _Toc110848250][bookmark: _Toc110240845][bookmark: _Toc110244604][bookmark: _Toc110845385][bookmark: _Toc110254580][bookmark: _Toc110845410][bookmark: _Toc110848275][bookmark: _Toc109388613][bookmark: _Toc110848586][bookmark: _Toc110850899][bookmark: _Toc110848611][bookmark: _Toc110851717][bookmark: _Toc111103406][bookmark: _Toc111104313][bookmark: _Toc110850924][bookmark: _Toc111104338][bookmark: _Toc109296574]uncertainty of the reserved resources indicated in SCI of UEs;
· [bookmark: _Toc109318163][bookmark: _Toc109375283][bookmark: _Toc109385623][bookmark: _Toc109384425][bookmark: _Toc109384729][bookmark: _Toc109375307][bookmark: _Toc109384753][bookmark: _Toc109385647][bookmark: _Toc109388542][bookmark: _Toc109388590][bookmark: _Toc109388614][bookmark: _Toc109388566][bookmark: _Toc111103407][bookmark: _Toc111104314][bookmark: _Toc111104339][bookmark: _Toc110848276][bookmark: _Toc110848587][bookmark: _Toc110848612][bookmark: _Toc110850900][bookmark: _Toc110850925][bookmark: _Toc110851718][bookmark: _Toc110848251][bookmark: _Toc110845411][bookmark: _Toc110240820][bookmark: _Toc110240846][bookmark: _Toc110242981][bookmark: _Toc110244605][bookmark: _Toc110244631][bookmark: _Toc110254581][bookmark: _Toc110254606][bookmark: _Toc110845386]RSRP threshold used in excluding resources;
· [bookmark: _Toc110240821][bookmark: _Toc110240847][bookmark: _Toc110242982][bookmark: _Toc110244632][bookmark: _Toc110244606][bookmark: _Toc110254582][bookmark: _Toc110254607][bookmark: _Toc110845387][bookmark: _Toc110845412][bookmark: _Toc110848252][bookmark: _Toc110848277][bookmark: _Toc110848588][bookmark: _Toc110848613][bookmark: _Toc110850901][bookmark: _Toc110850926][bookmark: _Toc110851719][bookmark: _Toc111103408][bookmark: _Toc111104315][bookmark: _Toc111104340]COT information.
· [34/ Fraunhofer]: 
· UEs can select more resources for redundancy in the case of LBT failures.
· Study the possibility of adjusting the existing sensing and resource allocation procedure in SL U for UEs to be able to decode the PSCCH in flexible time slots or sub-slot structures.

Evaluation methodology
· Remaining details of Scenario 1 (commercial use cases)
· Traffic model Option 1 – periodic model 3 (FFS whether/how the PDB requirement can be captured for traffic model Option 1 (periodic model 3) and Option 3 (XR cloud gaming)
· [4/HW, HiSi]: The packet should be dropped if its latency exceeds the PDB, and the latency is determined as the duration between the time of packet generation and the end time of simulation.
· [28/E///]: PDB requirements are not defined for any of the traffic options.
· Performance metric:
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· This performance metric is not needed: [4/HW, HiSi]
· FFS for groupcast and broadcast
· [4/HW, HiSi]: For GC and BC, a device within the range (a, b) from the TX can be a receiver, and the UPT/latency/PRR can be calculated by average. The packet whose delay exceeding the remaining PDB as transmission failure.
· [28/E///]
· For GC, UPT and latency for a packet is measured from the perspective of the worst-case RX (i.e., the one with the longest transmission time).
· For BC, UPT and latency for a packet are measured for each RX separately.
· Others (19/CableLabs)
[bookmark: _Ref111192587]Table 1. Propagation Evaluation Parameters, sub 7GHz indoor
	Parameter
	Value
	Comments

	Carrier Frequency
	6 GHz (mandatory), 6405-6425 MHz, 
5 GHz is optional
	Channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline, 80MHz optional
	6405-6425MHz

	Number of carriers
	1
	

	Number of users per operator
	5 UEs associated with each gNB per 20MHz
	

	SCS
	30kHz
	

	Channel Model
	NR InH Mixed Office model
	

	BS/AP Tx Power
	23dBm (total across all TX antennas)
	

	UE/STA Tx Power
	18dBm (total across all TX antennas)
	

	BS/AP Antenna gain
	0dBi   
	

	UE/STA Antenna gain
	0dBi
	

	BS/AP Noise Figure
	5dB
	

	UE/STA Receiver Noise Figure
	9dB
	

	Minimum received power from serving cell for UE dropping
	-82dBm
	

	UE receiver
	MMSE-IRC as the baseline receiver
	

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	TR38.901, section #7.3

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	TR38.901, section #7.3

	Traffic model
	Table A.1.1, TR36.889
	Specific SL-U traffic needs could be discussed.

	UE/STA to UE/STA link pathloss model
	4. Indoor Office (Table 7.2-2),
5. InH-Office propagation model
	TR38.901

	gNB to gNB link pathloss model
	6. Indoor Office (Table 7.2-2),
7. InH-Office propagation model
	TR38.901



[bookmark: _Ref111192652]Table 2. Propagation Evaluation Parameters, sub 7GHz outdoor
	Parameter
	Value
	Comments

	Carrier Frequency
	6 GHz (mandatory), 6405-6425 MHz, 
5 GHz is optional
	Channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional
	6405-6425MHz

	Number of carriers
	1
	

	Number of users per operator
	5 UEs associated with each gNB per 20MHz
	

	SCS
	30kHz
	

	Channel Model
	NR UMi street canyon
	TR38.901

	BS/AP Tx Power
	36dBm per beam
	6dB beam separation considered

	UE/STA Tx Power
	23dBm (total across all TX antennas)
	

	BS/AP Antenna gain
	0 dBi   
	

	UE/STA Antenna gain
	0 dBi
	

	BS/AP Noise Figure
	5dB
	

	UE/STA Receiver Noise Figure
	9dB
	

	Minimum received power from serving cell for UE dropping
	-82dBm
	

	UE receiver
	MMSE-IRC as the baseline receiver
	

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	TR38.901

	UE/STA antenna Array configuration
	(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	TR38.901

	Traffic model
	Table A.1.1, TR36.889
	Specific SL-U traffic needs could be discussed.

	UE/STA to UE/STA link pathloss model
	UMi street canyon pathloss model
	TR38.901

	gNB to gNB link pathloss model
	UMi street canyon pathloss model
	TR38.901



[bookmark: _Ref111192700]Table 3. SL-U/Wi-Fi Coexistence Parameters (sub 7GHz)
	Parameter
	Value
	Comments

	Common Assumptions

	TDD DL/UL ratio
	50/50
	

	Primary LBT
	Cat-4 LBT (exponential back-off)
	

	MCOT duration
	6 ms
	

	Max Modulation
	QAM256
	

	CCA ED threshold
	-72dBm
	Channel BW=20MHz

	CW{min, max}
	DL{15,63} UL{15,1023}
	

	Max number of air layers
	2
	MIMO rank

	Slots/Subframe
	2
	

	NR-U/SL-U assumptions

	DMRS
	1 symbol
	Overhead

	DRS
	Enabled, 1ms
	

	HARQ ACQ/CQI Feedback
	1 symbol per feedback
	

	PDCCh
	1 symbol/slot
	

	PDSCh Mapping
	Type B
	

	PUSCh Mapping
	Type A
	

	Scheduling
	Proportional fair
	

	gNB to UE COT sharing
	Enabled
	

	UE to UE COT sharing
	N/A
	

	Wi-Fi

	RTS/CTS
	Disabled
	

	MPDU size
	1500 bytes
	

	Wi-Fi guard interval 
	Short
	

	Frame Aggregation
	A-MPDU
	



Others
· [3/FW]: 
· Cell wide configuration for shared spectrum SL-U operation is provided by gNB in dedicated SIB12-U, which is based on SIB12 design.
· In Mode 2 of operation SL UE should identify and measure the channel occupancy of non-SL transmissions.
· Define mechanisms to mitigate the impact of other RAT transmissions in the resource pool selection, and IUC procedures.
· [11/Intel], [29/MediaTek]: Study support of very low power (VLP) operation for SL-U.
· [13/Tranassion]: L3 RSSI measurement and channel occupancy reporting from sidelink UE should be supported in sidelink unlicensed access system.
· [15/Lenovo]
· RAN1 to study the benefit of introducing the one-shot HARQ feedback, non-numerical HARQ feedback timing indicator features for sidelink unlicensed operation
· RAN1 to study the benefit of delaying the generation and transmission of SL HARQ feedback using non-numerical HARQ feedback timing value for an unlicensed spectrum
· RAN1 could further study the PSFCH enhancement to mitigate problems arising due to delayed sidelink HARQ feedback reception for an unlicensed spectrum
· [28/E///]
· Discussions on congestion control for SL operation in unlicensed spectrum are down-prioritized in Rel-18
· [29/MediaTek] (VLP):
· The consistent LBT failure based RLF detection in legacy NR-U can be supported as one RLF trigger in SL-U.
· The LBT failure at Rx UE side before the PSFCH occasion(s) can result in the absence of PSFCH reception(s) at the Tx UE side and thus may incorrectly trigger HARQ-based RLF detection.
· In indoor scenario with symmetric traffic at low/medium/high loads in 20MHz bandwidth at 5GHz, the evaluation results of UPT show that the fairness coexistence between NR-U and SL-U can be achieved for the case of SL-U with 18dBm max Tx power and enabled LBT operation.
· LBT is necessary to stabilize system interference especially for non-coordinated SL-U deployment for the case of SL-U with 18dBm max Tx power.
· Compared with higher SL-U max Tx power (e.g., 18dBm), the UPT performance of NR-U can be improved for the case of lower SL-U max Tx power (e.g., 5dBm) in coexistence scenario.
· Compared with higher SL-U max Tx power (e.g., 18dBm), the UPT performance of SL-U can be improved for the case of lower SL-U max Tx power (e.g., 5dBm) together with no LBT operation in the coexistence scenario.
· Compared with higher SL-U max Tx power (e.g., 18dBm), the SL-U with lower max Tx power (e.g., 5dBm) can better support XR traffic with an increased UE satisfaction rate and system capacity.
· Compared with SL-U with 1 SCI decoding number, 2 SCI decoding number can improve the UE satisfaction rate and system capacity especially for larger SL-U pair number.
· Study whether/how to support VLP operation for SL-U.
· Study solutions to combat the impact of LBT failure on the RLF detection in SL-U.
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Appendix (outcomes of past meetings)
RAN1#109-e (09 – 20 May 2022)
Agreement
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.

Agreement
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)
· FFS all other details in compliance with the regulatory requirements
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2

RAN1#110 (22 – 26 August 2022)
Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended
[image: image001]
· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
[image: 捕获]
· Indoor layout and UE dropping model with N = 3 or 6 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Note, for the interference traffic model:
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)

Agreement
· CW adjustment
· NR-U DL CW adjustment mechanism is used as the baseline for SL-U when SL-HARQ feedback is enabled in SCI for unicast 
· FFS any necessary update for SL-U operation
· FFS: how to determine CW size when SL-HARQ feedback is disabled in SCI
· FFS the case of groupcast option 1 (NACK-only) and groupcast option 2

Agreement
· 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
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details

Agreement
· 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 receiver
· FFS: 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

RAN1#110bis-e (10 – 19 October 2022)
Agreement
· 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
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation

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

Agreement
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
· 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).

RAN1#111 (14 – 18 November 2022)
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