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1. Introduction
During the last meeting, several agreements and preliminary options are achieved in [1]. Combined with previous agreements [2], further analyses and views on sidelink on the unlicensed spectrum are presented in this contribution.
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According to the previous agreements, some details of channel access for S-SSB and PSFCH need to be determined. 
	Agreement in #110bis-e
· Type 1 SL channel access procedure is applicable to the following transmissions by a UE:
· PSSCH/PSCCH transmission(s) scheduled or configured by a gNB in SL Mode 1 resource allocation.
· PSSCH/PSCCH transmission(s) from the UE in SL Mode 2 resource allocation.
· Other SL transmissions including S-SSB and PSFCH transmissions from a UE
· FFS: how to set CAPC for S-SSB and PSFCH
· Note: Type 1 can be used to initiate a COT

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


With regard to Type 1 channel access procedure, the CAPC level to be used for S-SSB and PSFCH transmission should be determined. In NR-U schemes, control channels/signals should use the highest priority in Type 1 channel access procedure. Based on a similar principle, as S-SSB and PSFCH carry important configuration and control information of sidelink, it should be with the highest priority to access the channel. And we propose to define the CAPC for S-SSB and PSFCH for Type 1 channel access with the highest priority.
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Besides Type 1 channel access procedure, as PSFCH resources are allocated following PSSCH symbols in a slot, for the case that a sidelink CO is initiated from PSCCH/PSSCH transmission and shared among UEs, using Type 2A channel access for PSFCH transmission may benefit the success ratio of sidelink A/N feedback information and further improve the sidelink resource efficiency. On the other hand, PSFCH resource allocation period may not meet the limitation of short control signaling according to the resource pool configuration on unlicensed spectrum. Therefore, Type 2A for PSFCH without an SL CO should not be supported. Based on that, we prefer to use Type 2A for PSFCH transmission only within an SL CO.
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2.2. Reference Duration for Contention Window Adjustment
To adjust and determine the value of the contention window, the reference duration of the latest SL channel occupancy should be defined. In the last meeting, some preliminary agreements on the definition of reference duration have been achieved as follows.
	Agreement
· SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either (one option to be selected later):
· Option 1a: 
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 1b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2a: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the time when UE updates the CW
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed


For the case that sidelink A/N is unavailable in several cases, some additional schemes are needed to determine the contention window. This issue should be considered in the reference duration definition or the CW adjustment procedure. In general, a direct and simple definition of the reference duration is more suitable for sidelink, and rules for the special cases should be additionally considered in the CW adjustment procedure.  
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2.3. Contention Window Adjustment
During the last meeting, a common principle for CW adjustment is agreed as follows, and further details need to be discussed and determined.
	Agreement
· 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 .


Before discussing the specific details, we should first clarify a basic principle of contention window determining, i.e., the value of contention window used in Type 1 channel access should be adjusted according to the priority of signal to be transmitted, not the cast type of sidelink. In other words, the contention window adjustment should be implemented for each priority including all the cast types with the same priority. 
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In general, for the cases that sidelink HARQ feedback information is available, a similar procedure of NR-U should be reused for the contention window adjustment in SL-U. 
According to sidelink HARQ feedback schemes, for a resource pool that contains PSFCH resources, the A/N available cases include:
· Case a) unicast with SL-HARQ enabled;
· Case b) groupcast with option 1 SL-HARQ enabled;
· Case c) groupcast with option 2 SL-HARQ enabled;
For case a), the same rule of NR-U contention window adjustment can be reused, i.e., for at least one “ACK” corresponding to PSSCH in the reference duration of the latest SL channel occupancy is received, and set , otherwise,  is increased.
For case b), as only NACK would be reported for groupcast with feedback option 1 and all feedback from receiving UEs should be overlapped in the same PSFCH resource, the receiving power on the associated PSFCH resource can be used for contention window adjustment as it presents the channel status and data receiving result for some extent. Specifically, a receiving power threshold can be configured for this case, when UE detects a signal on the associated PSFCH resource and the signal power is lower than the threshold, it can be considered as at least part of the target receiving UEs feedback as “ACK”, and set . Otherwise, if the receiving power on the PSFCH exceeds the threshold,  is increased.
For case c), as both ACK and NACK should be reported and can be identified respectively, a contention window can be adjusted by assessing the proportion of “ACK”. In detail, according to the member IDs in a group and associated feedback, when at least a ratio of “ACK” corresponding to PSSCH in the reference duration of the latest SL channel occupancy is received, set , otherwise,  is increased.
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4. [bookmark: _Toc117865602][bookmark: _Toc118127873][bookmark: _Toc118127914][bookmark: _Toc118127955][bookmark: _Toc118129614][bookmark: _Toc118129655][bookmark: _Toc118129718][bookmark: _Toc118129761][bookmark: _Toc118130043][bookmark: _Toc118130082][bookmark: _Toc118130477][bookmark: _Toc118131344][bookmark: _Toc118131384][bookmark: _Toc118136731][bookmark: _Toc118136879][bookmark: _Toc118137378][bookmark: _Toc118137418][bookmark: _Toc118138763][bookmark: _Toc118138803][bookmark: _Toc118138843][bookmark: _Toc118143561][bookmark: _Toc118143601][bookmark: _Toc118143692][bookmark: _Toc118143731][bookmark: _Toc118201026][bookmark: _Toc118201065][bookmark: _Toc118203178][bookmark: _Toc118203217][bookmark: _Toc118212771][bookmark: _Toc118212816][bookmark: _Toc118213246][bookmark: _Toc118213612][bookmark: _Toc118213657][bookmark: _Toc118214855][bookmark: _Toc118214900][bookmark: _Toc118214945][bookmark: _Toc118214990][bookmark: _Toc118215035][bookmark: _Toc118215083][bookmark: _Toc118215141][bookmark: _Toc118215186][bookmark: _Toc118215231][bookmark: _Toc118272099][bookmark: _Toc118273272][bookmark: _Toc118273676][bookmark: _Toc118273721][bookmark: _Toc118273766][bookmark: _Toc118274610][bookmark: _Toc118274655][bookmark: _Toc118274772][bookmark: _Toc118274817][bookmark: _Toc118274862][bookmark: _Toc118274907][bookmark: _Toc118274952][bookmark: _Toc118274997][bookmark: _Toc118296946][bookmark: _Toc118304363][bookmark: _Toc118304410][bookmark: _Toc118374311][bookmark: _Toc118374400][bookmark: _Toc118374447][bookmark: _Toc118374612][bookmark: _Toc118374659][bookmark: _Toc118375075][bookmark: _Toc118375122][bookmark: _Toc118703792][bookmark: _Toc118704416][bookmark: _Toc118704464][bookmark: _Toc118704542][bookmark: _Toc118704589][bookmark: _Toc118704636][bookmark: _Toc126248511][bookmark: _Toc126248551][bookmark: _Toc126248839][bookmark: _Toc126248879][bookmark: _Toc126744704][bookmark: _Toc126744741][bookmark: _Toc126744778][bookmark: _Toc126744815][bookmark: _Toc126744852][bookmark: _Toc126744889][bookmark: _Toc126746337][bookmark: _Toc126746519][bookmark: _Toc126746556][bookmark: _Toc127447001][bookmark: _Toc127447038][bookmark: _Toc127447141][bookmark: _Toc127447283][bookmark: _Toc127447320][bookmark: _Toc127447397][bookmark: _Toc127447434][bookmark: _Toc127448791][bookmark: _Toc127448828][bookmark: _Toc127449002][bookmark: _Toc127449039][bookmark: _Toc127449445][bookmark: _Toc127449482][bookmark: _Toc127449635][bookmark: _Toc127449672][bookmark: _GoBack] for every priority class , when any of the following cases is satisfied:
0. [bookmark: _Toc117865603][bookmark: _Toc118127874][bookmark: _Toc118127915][bookmark: _Toc118127956][bookmark: _Toc118129615][bookmark: _Toc118129656][bookmark: _Toc118129719][bookmark: _Toc118129762][bookmark: _Toc118130044][bookmark: _Toc118130083][bookmark: _Toc118130478][bookmark: _Toc118131345][bookmark: _Toc118131385][bookmark: _Toc118136732][bookmark: _Toc118136880][bookmark: _Toc118137379][bookmark: _Toc118137419][bookmark: _Toc118138764][bookmark: _Toc118138804][bookmark: _Toc118138844][bookmark: _Toc118143562][bookmark: _Toc118143602][bookmark: _Toc118143693][bookmark: _Toc118143732][bookmark: _Toc118201027][bookmark: _Toc118201066][bookmark: _Toc118203179][bookmark: _Toc118203218][bookmark: _Toc118212772][bookmark: _Toc118212817][bookmark: _Toc118213247][bookmark: _Toc118213613][bookmark: _Toc118213658][bookmark: _Toc118214856][bookmark: _Toc118214901][bookmark: _Toc118214946][bookmark: _Toc118214991][bookmark: _Toc118215036][bookmark: _Toc118215084][bookmark: _Toc118215142][bookmark: _Toc118215187][bookmark: _Toc118215232][bookmark: _Toc118272100][bookmark: _Toc118273273][bookmark: _Toc118273677][bookmark: _Toc118273722][bookmark: _Toc118273767][bookmark: _Toc118274611][bookmark: _Toc118274656][bookmark: _Toc118274773][bookmark: _Toc118274818][bookmark: _Toc118274863][bookmark: _Toc118274908][bookmark: _Toc118274953][bookmark: _Toc118274998][bookmark: _Toc118296947][bookmark: _Toc118304364][bookmark: _Toc118304411][bookmark: _Toc118374312][bookmark: _Toc118374401][bookmark: _Toc118374448][bookmark: _Toc118374613][bookmark: _Toc118374660][bookmark: _Toc118375076][bookmark: _Toc118375123][bookmark: _Toc118703793][bookmark: _Toc118704417][bookmark: _Toc118704465][bookmark: _Toc118704543][bookmark: _Toc118704590][bookmark: _Toc118704637][bookmark: _Toc126248512][bookmark: _Toc126248552][bookmark: _Toc126248840][bookmark: _Toc126248880][bookmark: _Toc126744705][bookmark: _Toc126744742][bookmark: _Toc126744779][bookmark: _Toc126744816][bookmark: _Toc126744853][bookmark: _Toc126744890][bookmark: _Toc126746338][bookmark: _Toc126746520][bookmark: _Toc126746557][bookmark: _Toc127447002][bookmark: _Toc127447039][bookmark: _Toc127447142][bookmark: _Toc127447284][bookmark: _Toc127447321][bookmark: _Toc127447398][bookmark: _Toc127447435][bookmark: _Toc127448792][bookmark: _Toc127448829][bookmark: _Toc127449003][bookmark: _Toc127449040][bookmark: _Toc127449446][bookmark: _Toc127449483][bookmark: _Toc127449636][bookmark: _Toc127449673]unicast with SL-HARQ feedback enabled, at least one ‘ACK’ is received;
0. [bookmark: _Toc117865604][bookmark: _Toc118127875][bookmark: _Toc118127916][bookmark: _Toc118127957][bookmark: _Toc118129616][bookmark: _Toc118129657][bookmark: _Toc118129720][bookmark: _Toc118129763][bookmark: _Toc118130045][bookmark: _Toc118130084][bookmark: _Toc118130479][bookmark: _Toc118131346][bookmark: _Toc118131386][bookmark: _Toc118136733][bookmark: _Toc118136881][bookmark: _Toc118137380][bookmark: _Toc118137420][bookmark: _Toc118138765][bookmark: _Toc118138805][bookmark: _Toc118138845][bookmark: _Toc118143563][bookmark: _Toc118143603][bookmark: _Toc118143694][bookmark: _Toc118143733][bookmark: _Toc118201028][bookmark: _Toc118201067][bookmark: _Toc118203180][bookmark: _Toc118203219][bookmark: _Toc118212773][bookmark: _Toc118212818][bookmark: _Toc118213248][bookmark: _Toc118213614][bookmark: _Toc118213659][bookmark: _Toc118214857][bookmark: _Toc118214902][bookmark: _Toc118214947][bookmark: _Toc118214992][bookmark: _Toc118215037][bookmark: _Toc118215085][bookmark: _Toc118215143][bookmark: _Toc118215188][bookmark: _Toc118215233][bookmark: _Toc118272101][bookmark: _Toc118273274][bookmark: _Toc118273678][bookmark: _Toc118273723][bookmark: _Toc118273768][bookmark: _Toc118274612][bookmark: _Toc118274657][bookmark: _Toc118274774][bookmark: _Toc118274819][bookmark: _Toc118274864][bookmark: _Toc118274909][bookmark: _Toc118274954][bookmark: _Toc118274999][bookmark: _Toc118296948][bookmark: _Toc118304365][bookmark: _Toc118304412][bookmark: _Toc118374313][bookmark: _Toc118374402][bookmark: _Toc118374449][bookmark: _Toc118374614][bookmark: _Toc118374661][bookmark: _Toc118375077][bookmark: _Toc118375124][bookmark: _Toc118703794][bookmark: _Toc118704418][bookmark: _Toc118704466][bookmark: _Toc118704544][bookmark: _Toc118704591][bookmark: _Toc118704638][bookmark: _Toc126248513][bookmark: _Toc126248553][bookmark: _Toc126248841][bookmark: _Toc126248881][bookmark: _Toc126744706][bookmark: _Toc126744743][bookmark: _Toc126744780][bookmark: _Toc126744817][bookmark: _Toc126744854][bookmark: _Toc126744891][bookmark: _Toc126746339][bookmark: _Toc126746521][bookmark: _Toc126746558][bookmark: _Toc127447003][bookmark: _Toc127447040][bookmark: _Toc127447143][bookmark: _Toc127447285][bookmark: _Toc127447322][bookmark: _Toc127447399][bookmark: _Toc127447436][bookmark: _Toc127448793][bookmark: _Toc127448830][bookmark: _Toc127449004][bookmark: _Toc127449041][bookmark: _Toc127449447][bookmark: _Toc127449484][bookmark: _Toc127449637][bookmark: _Toc127449674]groupcast with option 2 enabled (A/N), at least a ratio of ‘ACK’ is received;
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For the case that sidelink A/N feedback is unavailable as shown below, SL reference duration is not used for contention window determining, and some other factors should be considered to perform contention window adjustment.
· no PSFCH resource is configured in a resource pool;
· for sidelink broadcast transmissions;
· SL-HARQ is disabled by Tx UE for unicast and groupcast;
The basic principle of contention window determination is to modify the contention window based on channel status, i.e., increasing the contention window while the channel tends to have more conflicts. Accordingly, sidelink CR/CBR may be used as an alternative to sidelink A/N, as it presents the ratio of sidelink channels being occupied. As sidelink CR/CBR is already defined and used in Rel-16 sidelink, a limited effort is needed to determine a sidelink CR/CBR based contention window adjustment scheme.
1. [bookmark: _Toc118127881][bookmark: _Toc118127922][bookmark: _Toc118127963][bookmark: _Toc118129622][bookmark: _Toc118129663][bookmark: _Toc118129726][bookmark: _Toc118129769][bookmark: _Toc118130051][bookmark: _Toc118130090][bookmark: _Toc118130485][bookmark: _Toc118131352][bookmark: _Toc118131392][bookmark: _Toc118136739][bookmark: _Toc118136887][bookmark: _Toc118137386][bookmark: _Toc118137426][bookmark: _Toc118138771][bookmark: _Toc118138811][bookmark: _Toc118138851][bookmark: _Toc118143569][bookmark: _Toc118143609][bookmark: _Toc118143700][bookmark: _Toc118143739][bookmark: _Toc118201034][bookmark: _Toc118201073][bookmark: _Toc118203186][bookmark: _Toc118203225][bookmark: _Toc118212779][bookmark: _Toc118212824][bookmark: _Toc118213254][bookmark: _Toc118213620][bookmark: _Toc118213665][bookmark: _Toc118214863][bookmark: _Toc118214908][bookmark: _Toc118214953][bookmark: _Toc118214998][bookmark: _Toc118215043][bookmark: _Toc118215091][bookmark: _Toc118215149][bookmark: _Toc118215194][bookmark: _Toc118215239][bookmark: _Toc118272107][bookmark: _Toc118273280][bookmark: _Toc118273684][bookmark: _Toc118273729][bookmark: _Toc118273774][bookmark: _Toc118274618][bookmark: _Toc118274663][bookmark: _Toc118274780][bookmark: _Toc118274825][bookmark: _Toc118274870][bookmark: _Toc118274915][bookmark: _Toc118274960][bookmark: _Toc118275005][bookmark: _Toc118296954][bookmark: _Toc118304371][bookmark: _Toc118304418][bookmark: _Toc118374319][bookmark: _Toc118374408][bookmark: _Toc118374455][bookmark: _Toc118374620][bookmark: _Toc118374667][bookmark: _Toc118375083][bookmark: _Toc118375130][bookmark: _Toc118703800][bookmark: _Toc118704425][bookmark: _Toc118704473][bookmark: _Toc118704550][bookmark: _Toc118704597][bookmark: _Toc118704644][bookmark: _Toc126248519][bookmark: _Toc126248559][bookmark: _Toc126248847][bookmark: _Toc126248887][bookmark: _Toc126744709][bookmark: _Toc126744746][bookmark: _Toc126744783][bookmark: _Toc126744820][bookmark: _Toc126744857][bookmark: _Toc126744894][bookmark: _Toc126746342][bookmark: _Toc126746524][bookmark: _Toc126746561][bookmark: _Toc127447006][bookmark: _Toc127447043][bookmark: _Toc127447146][bookmark: _Toc127447288][bookmark: _Toc127447325][bookmark: _Toc127447402][bookmark: _Toc127447439][bookmark: _Toc127448796][bookmark: _Toc127448833][bookmark: _Toc127449007][bookmark: _Toc127449044][bookmark: _Toc127449450][bookmark: _Toc127449487][bookmark: _Toc127449640][bookmark: _Toc127449677][bookmark: _Toc117865612]For the case that SL-HARQ feedback is unavailable, i.e., PSSCH with HARQ feedback enabled cannot be found within a reference duration in the latest COT, using sidelink CR/CBR for contention window adjustment in SL-U.
2.4. CPE 
There are several agreements of CPE for SL-U achieved in the last meeting as follows, and a few FFS issues are to be further determined.
	Agreement
· A CPE is transmitted from a CPE starting position before SL transmission within a COT, select one or both of the two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: within at most 1, 2 or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively
· FFS: whether Option 1 and Option 2 are both applicable and the conditions (e.g., Option 1 in case of COT sharing and Option 2 in case of initiating a COT)
· FFS: which channel access type(s) is applicable for option 1 and option 2
· FFS: other details
· A single CPE starting position for PSFCH
· FFS CPE starting position and whether it should be (pre-)configured in each RP, pre-defined or indicated
· FFS other details (e.g., indication granularity)
· Note: value 0 is a candidate
· At least one CPE starting position for S-SSB
· FFS CPE starting position should be (pre-)configured, pre-defined or indicated
· FFS: Whether multiple CPE starting positions should be (pre-)configured, pre-defined or indicated
· FFS CPE starting positions for the R16 S-SSB and the additional S-SSBs 
· Note: value 0 is a candidate
· One or multiple CPE starting positions can be (pre-)configured in each resource pool for PSSCH/PSCCH
· When multiple CPE starting positions are (pre-)configured, 
· FFS whether/how to define a criteria for selecting a default CPE starting position (e.g., according to partial/full RB set allocation, resource reservation information, within or outside of a COT, etc.)
· FFS criteria for selecting one of the multiple CPE starting positions (e.g., according to priority level (e.g., CAPC or L1), selected randomly by UE from the (pre-)configured set of CPEs, selected by the UE based on channel access result, determined based on indication from the COT initiating UE, etc.)
· FFS other details


As mentioned in the agreement, a CPE is transmitted from a CPE starting position before SL transmission within an SL CO. Based on the sidelink channel structure, before the AGC symbol of PSCCH/PSSCH or PSFCH, there is one GP symbol, and the CPE length should not be longer than the GP symbol.
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Furthermore, multiple CPE lengths should be used for sidelink. A longer CPE length, i.e., an earlier CPE starting position, should be applied for sidelink transmission with higher priority. It may contribute to the success rate for higher priority services by using different CPE lengths for different priorities. Therefore, in the case that multiple CPE starting positions are configured for sidelink, the different CPE lengths should be used for different priorities. 
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For S-SSB, one or more UEs may transmit the same content on the same S-SSB resources, while multiple CPE starting positions may lead to an unexpected S-SSB transmission block. Therefore, only one CPE length for S-SSB is preferred.  
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3. Mode 1 
As described in [3] “Uu operation for mode 1 is limited to licensed spectrum only”, it means that gNB should schedule unlicensed spectrum resources for sidelink while it may not work on the unlicensed spectrum. According to the scheduling of gNB, UE should first perform a channel access procedure to obtain the scheduled sidelink resources, and then transmit sidelink signals on the assigned resources if channel access succeeds. 
In the case that gNB does not work in the unlicensed spectrum, an assistant scheme may be mentioned that UE may report sensing information of the unlicensed spectrum to gNB on Uu for reference, and then gNB schedules sidelink resources in the unlicensed spectrum taking into account the assistant information. However, the sensing information reported by the UE introduces additional resource consumption on Uu, while the information may be with low timeliness by the way of Uu transmission and low accuracy with the limited receiving ability of UE. As a whole, the assistant information reporting may not be able to effectively help the scheduling of sidelink in the unlicensed spectrum. Therefore, it is unnecessary to exchange such information between UE and gNB. 
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As COT sharing may benefit sidelink transmissions, it should also be supported in mode 1 resource allocation. According to the agreement that “gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18”, an intended SL CO may be considered to be scheduled by gNB and be shared for sidelink UEs to access channel with higher efficiency. 
To execute mode 1 COT sharing on sidelink, gNB may indicate an intended SL CO for UEs which are scheduled on multiple consecutive slots, and an initial UE should also be assigned by gNB to perform the Type 1 channel access procedure to initial the intended CO. As the intended SL CO is indicated by gNB before the actual initiation, no additional indication is required to be relayed or forwarded by gNB from the initial UE to the responding UE(s). When the intended SL CO is successfully initiated, other UEs scheduled on the following slots could share the CO by using Type 2 channel access schemes. Besides, as no further indication from gNB after the intended SL CO is initiated, a common scheme for sidelink COT sharing could be designed for both mode 1 and mode 2 cases.
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From the perspective of system allocation, it may be configured that mode 1 sidelink resource pools are assigned in both licensed spectrum and unlicensed spectrum. In other words, gNB may schedule sidelink resources for a UE in the licensed resources or the unlicensed resources. In this case, a specific issue to be considered is how to identify the DCI for legacy sidelink scheduling in the licensed spectrum and the ones for SL-U assignment. For example, as a dedicated RNTI is used for sidelink scheduling, another RNTI may be assigned for UE to identify DCI for SL-U scheduling.
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4. Mode 2 
4.1. Enhancement of Mode 2 Procedure for SL-U
For legacy sidelink, the mode 2 sensing and resource selection procedure is defined based on dedicated sidelink resource pools, and it can mitigate or avoid potential resource collisions among sidelink UEs. By using the mode 2 procedure, a UE can reserve resources for further transmissions and other UEs may exclude the reserved resources from the candidate resource set. 
In the scenario of SL-U, channel resources may be occupied by not only sidelink UEs but also devices of other types of RATs, and then the resource collisions that are not caused by sidelink UEs cannot be identified and solved by using the legacy mode 2 procedure. Besides, the devices of other RATs cannot receive and understand the SCI, i.e., the resource reservation of a sidelink UE is invalid for other types of devices. Therefore, other types of devices may try to occupy the channel which may be overlapped with the reserved resources. It may lead to LBT failure of the sidelink UE and decrease the efficiency of using the legacy mode 2 procedure in SL-U. 
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Considering the potential impact of LBT failure, it is necessary to discuss and determine how to improve the legacy mode 2 procedure for SL-U. 
For example, in the legacy mode 2 procedure, a reserved resource indicated by UE A should be excluded from the candidate resource set of UE B according to relevant RSRP thresholds. In the case that the reserved resource is not actually used by UE A as LBT failure or other issues, the reserved resource may be available for UE B. In other words, the reserved resources may be considered to be retained in the candidate resource set. As there is some uncertainty about the resource reservation in SL-U, it should be considered to improve the mode 2 procedure for SL-U.
Besides, the RSRP threshold is a key parameter in mode 2 procedure which is used to evaluate whether a resource should be excluded from the candidate resource set. The RSRP threshold is semi-static configured per resource pool and may be increased if candidate resources are not enough. In SL-U, the channel status is affected by many factors and may be unstable, a semi-static configured RSRP threshold for mode 2 resource excluding cannot adapt well to the changeable channel condition. To make mode 2 procedure more suitable for SL-U, it should be considered to set the RSRP threshold with more flexibility according to the channel status.
Considering COT sharing and multi-consecutive slots transmission are supported in SL-U, UE may access the channel within a shared SL CO much easier than selecting resources out of an SL CO. With Rel-16 NR SL mode 2 resource selection, as each UE selects resources randomly in its candidate resource set, it cannot ensure using multi-consecutive slots for a single UE, nor does it prioritize using multi-consecutive slots among multiple UEs. Therefore, how to support MCSt in terms of mode 2 resource selection needs further study. 
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According to the previous agreement on multi-consecutive slots transmission, what types of parameters and candidate resource sets should be provided in mode 2 resource selection is discussed, and potential options are listed in the agreement. 
	Agreement in #110bis-e
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


For SL-U, selecting multi-consecutive slots transmission may be more efficient as it helps to maintain channel occupancy. As a whole, to avoid introducing extra complexity and modification on standards, Rel-16/17 mode 2 procedure should be reused as a baseline. 
With the legacy mode 2 procedure, the parameters related to a TB to be transmitted are given by MAC layer to PHY layer for resource selection per TB, including priority, the number of sub-channels, etc. Based on that, option 1 is preferred and the set of parameters should be associated with a single TB or more TBs with the same parameters. Accordingly, with a similar principle, option B is preferred for the candidate resource set report which has less impact on the legacy procedure.
Based on option 1 and option B, resource selection should be determined by MAC layer which obtains one or more candidate resource set reports, and MAC layer may further prefer to select consecutive slots if available for transmissions of a single TB or multiple TBs. 
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According to the agreement of the last meeting on COT sharing as follows, some further details need to be discussed. 
	Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT. 
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.


When an SL CO is initiated and allowed to be shared by other UEs, the initial UE should indicate relevant information about the SL CO to potential responding UE(s) through SCI, including the CAPC level used for initiating the SL CO, the remaining duration of the CO, and the RB set(s) contained in the CO. Besides, based on the initial UE’s requirements, it can also disable the COT sharing, and a relevant indicator may also be included in the SCI.
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In detail, when a responding UE performing PSCCH/PSSCH transmissions using resources in a shared CO, besides the PSCCH/PSSCH transmission(s) intended for the initiating UE of the SL CO, it should also be supported for the PSCCH/PSSCH transmission(s) to a destination UE other than the initiating UE. The restriction to a responding UE to share the SL CO is that the PSCCH/PSSCH transmission(s) of responding UE should be with a CAPC not lower than the CAPC used for initiating the SL CO.
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Considering the case that an SL CO may be successively shared by multiple responding UEs on consecutive slots, the COT sharing related SCI from the initial UE may be not detected by some UEs, and the relevant information of the SL CO should be relayed during the CO. That is to say, besides the initial UE, the responding UE may need to forward the information with an updated remaining duration of the CO.
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On the other hand, there are different understandings of gNB-to-UE COT sharing among companies. In our view, according to the description “Uu operation for mode 1 is limited to licensed spectrum only”, it aims to pursue a concise way to support gNB scheduling for SL-U and simplify the study of mode 1 without gNB operation in unlicensed spectrum. If gNB-to-UE COT sharing is supported, it may require gNB to operate in the unlicensed spectrum to share resources with sidelink UEs, the requirement “Uu operation for mode 1 is limited to licensed spectrum only” would instead lead to additional complexity for mode 1 discussion. Therefore, we propose to not support gNB-to-UE COT sharing at this stage.  
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6. Multi-channel Operation
Regarding multi-channel operation in SL-U, the agreement of the last meeting is provided as follows. 
	Agreement 
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets


For a PSSCH transmission with multiple RB sets, the associated feedback transmission may not need to be transmitted on all the RB sets. In addition, in the case that the associated PSFCH resource is out of the SL CO used by the PSSCH transmission, Rx UE may have to perform independent channel access procedures to obtain the PSFCH transmission occasion. Hence, PSFCH transmission on a subset of RB sets for associated PSSCH transmission should be supported to facilitate the feedback transmission. 
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For a sidelink UE with multiple PSFCH transmissions on multiple channels, both NR-U DL Type A and Type B multip-channel access schemes should be considered, and the type of multi-channel access schemes may be determined by UE implementation or based on (pre-)configuration. 
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7. Conclusion
In this contribution, some issues related to the channel access procedure for Rel-18 SL-U are discussed, and the relevant observations and proposals are listed as follows:
Observation 1:	The legacy mode 2 sensing and resource selection procedure is based on a dedicated sidelink resource pool in which potential resource collisions are only considered among sidelink UEs.
Observation 2:	LBT failure may cause the resources selected by using the legacy mode 2 procedure cannot be used by the Tx UE, and further lead to lower resource efficiency of SL-U.

Proposal 1:	When Type 1 channel access procedure is used for S-SSB/PSFCH, CAPC = 1.
Proposal 2:	Type 2A channel access procedure can be used for PSFCH only within an SL CO.
Proposal 3:	The end of a sidelink reference duration is the end of the first slot where at least one PSSCH with HARQ feedback enabled is transmitted, and SL reference duration is not used if PSSCH with HARQ feedback enabled cannot be found in the latest COT.
Proposal 4:	Contention window adjustment should be determined per priority, i.e., the same value and adjustment steps of the contention window should be used for each priority and all cast types with the same priority.
Proposal 5:	For contention window adjustment in SL-U, if at least one PSSCH with HARQ feedback is enabled within a reference duration of the latest SL CO:
−	 for every priority class , when any of the following cases is satisfied:
	unicast with SL-HARQ feedback enabled, at least one ‘ACK’ is received;
	groupcast with option 2 enabled (A/N), at least a ratio of ‘ACK’ is received;
	groupcast with option 1 enabled (Nack only), receiving power on the associated PSFCH is lower than a threshold;
−	otherwise,  is increased for every priority class ;
Proposal 6:	For the case that SL-HARQ feedback is unavailable, i.e., PSSCH with HARQ feedback enabled cannot be found within a reference duration in the latest COT, using sidelink CR/CBR for contention window adjustment in SL-U.
Proposal 7:	The length of CPE should be less than one symbol, i.e., option 1.
Proposal 8:	If multiple CPE lengths (starting positions) are supported, the different CPE lengths should be configured per priority.
Proposal 9:	Support only one CPE starting position for S-SSB.
Proposal 10:	For mode 1 in SL-U, no assistant information related to the scheduling in the unlicensed spectrum needs to be exchanged between UE and gNB.
Proposal 11:	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.
Proposal 12:	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 on the licensed spectrum or the unlicensed spectrum.
Proposal 13:	Considering the potential improvement of mode 2 procedure to make it more appropriate for SL-U, the following factors may be considered:
−	uncertainty of the reserved resources indicated in SCI of UEs;
−	RSRP threshold used in excluding resources;
−	COT information;
Proposal 14:	For MCSt resource selection, option 1 is preferred, i.e., only one set of parameters (, remaining PDB,  and ) is provided to PHY layer.
Proposal 15:	For MCSt resource selection, option B is preferred, i.e., PHY layer reports candidate single-slot resources to higher layer.
Proposal 16:	The information about an SL CO should be indicated by the initiating UE through SCI, including:
−	Whether the CO is allowed to be shared;
−	CAPC level used for initiating the CO;
−	The remaining duration of the CO;
−	RB set(s) in the CO;
Proposal 17:	For sidelink UE-to-UE COT sharing, a responding UE can share the CO for PSCCH/PSSCH transmission(s) to a destination UE other than the initiating UE of the SL CO.
Proposal 18:	For sidelink UE-to-UE COT sharing, a responding UE can share the CO for PSCCH/PSSCH transmission(s) with a CAPC not lower than the CAPC used for initiating the CO.
Proposal 19:	The information of a shared CO should be forwarded by the responding UE through SCI:
−	The remaining duration of the SL CO should be updated;
Proposal 20:	The gNB-to-UE COT sharing is not supported for SL-U.
Proposal 21:	For a PSSCH transmission on multiple channels, the associated PSFCH should be transmitted on a subset of the multiple channels.
Proposal 22:	For dynamic channel access mode with multi-channel in SL-U, both Type A and Type B should be considered for PSFCH transmission.
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