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1. Introduction
According to the discussion of the channel access of SL-U, some initial agreements are achieved during RAN 1 #109-e meeting as follows [1]. In this contribution, further analyses and views on sidelink on the unlicensed spectrum are presented.
	· [bookmark: _GoBack]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.
· 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.
· 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
· 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


2. Discussion
2.1. [bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]General Issues   
Overall, the channel access mechanisms from NR-U shall be reused for sidelink unlicensed operations. Two types of channel access operations are defined in NR-U, i.e., for LBE and FBE. As LBE related scenario covers most of the key features and procedures used in the unlicensed spectrum communication and provides broad applicability, it is supported by the majority with higher priority. On the other hand, FBE based operation is heavily dependent on spectrum regulation policy and network deployment. Considering the workload of the WI, it may be more reasonable to focus on LBE first, and then if time allowed, carry out further study on FBE for SL-U. 
1. [bookmark: _Toc100326631][bookmark: _Toc101187872][bookmark: _Toc101188071][bookmark: _Toc101188087][bookmark: _Toc101345879][bookmark: _Toc101345993][bookmark: _Toc101361934][bookmark: _Toc101363683][bookmark: _Toc101366114][bookmark: _Toc101366134][bookmark: _Toc101371098][bookmark: _Toc101373017][bookmark: _Toc101373658][bookmark: _Toc101376912][bookmark: _Toc101448187][bookmark: _Toc101452724][bookmark: _Toc101453305][bookmark: _Toc101453324][bookmark: _Toc101453783][bookmark: _Toc101453802][bookmark: _Toc101453821][bookmark: _Toc101453840][bookmark: _Toc101453930][bookmark: _Toc101453949][bookmark: _Toc101453968][bookmark: _Toc101453987][bookmark: _Toc101454058][bookmark: _Toc101454077][bookmark: _Toc101454192][bookmark: _Toc101454211][bookmark: _Toc101454295][bookmark: _Toc101454314][bookmark: _Toc101454333][bookmark: _Toc101454352][bookmark: _Toc101516461][bookmark: _Toc101786919][bookmark: _Toc101786938][bookmark: _Toc101795431][bookmark: _Toc101795450][bookmark: _Toc101795749][bookmark: _Toc109296565][bookmark: _Toc109318153][bookmark: _Toc109375273][bookmark: _Toc109375297][bookmark: _Toc109384415][bookmark: _Toc109384719][bookmark: _Toc109384743][bookmark: _Toc109385613][bookmark: _Toc109385637][bookmark: _Toc109388532][bookmark: _Toc109388556][bookmark: _Toc109388580][bookmark: _Toc109388604][bookmark: _Toc110240810][bookmark: _Toc110240836][bookmark: _Toc110242971][bookmark: _Toc110244595][bookmark: _Toc110244621][bookmark: _Toc110254571][bookmark: _Toc110254596][bookmark: _Toc110845376][bookmark: _Toc110845401][bookmark: _Toc110848241][bookmark: _Toc110848266][bookmark: _Toc110848577][bookmark: _Toc110848602][bookmark: _Toc110850890][bookmark: _Toc110850915][bookmark: _Toc110851708][bookmark: _Toc111103397][bookmark: _Toc111104304][bookmark: _Toc111104329]The study of the channel access mechanism for SL-U should focus on LBE first, and FBE should be with low priority.
According to the schemes of NR-U, there are some differences between DL and UL channel access procedures. In general, the study of sidelink is usually based on UL schemes which may benefit UE implementation and simplify the standardization progress. A similar principle should be used for the study of SL-U. Besides, reusing UL channel access procedure for SL-U may provide a better foundation for further discussion of mode 1 scheduling scheme. Considering the above factors, it is proposed to study the channel access procedure for SL by reusing UL channel access as a baseline.
1. [bookmark: _Toc99376212][bookmark: _Toc100326632][bookmark: _Toc101187873][bookmark: _Toc101188072][bookmark: _Toc101188088][bookmark: _Toc101345880][bookmark: _Toc101345994][bookmark: _Toc101361935][bookmark: _Toc101363684][bookmark: _Toc101366115][bookmark: _Toc101366135][bookmark: _Toc101371099][bookmark: _Toc101373018][bookmark: _Toc101373659][bookmark: _Toc101376913][bookmark: _Toc101448188][bookmark: _Toc101452725][bookmark: _Toc101453306][bookmark: _Toc101453325][bookmark: _Toc101453784][bookmark: _Toc101453803][bookmark: _Toc101453822][bookmark: _Toc101453841][bookmark: _Toc101453931][bookmark: _Toc101453950][bookmark: _Toc101453969][bookmark: _Toc101453988][bookmark: _Toc101454059][bookmark: _Toc101454078][bookmark: _Toc101454193][bookmark: _Toc101454212][bookmark: _Toc101454296][bookmark: _Toc101454315][bookmark: _Toc101454334][bookmark: _Toc101454353][bookmark: _Toc101516462][bookmark: _Toc101786920][bookmark: _Toc101786939][bookmark: _Toc101795432][bookmark: _Toc101795451][bookmark: _Toc101795750][bookmark: _Toc109296566][bookmark: _Toc109318154][bookmark: _Toc109375274][bookmark: _Toc109375298][bookmark: _Toc109384416][bookmark: _Toc109384720][bookmark: _Toc109384744][bookmark: _Toc109385614][bookmark: _Toc109385638][bookmark: _Toc109388533][bookmark: _Toc109388557][bookmark: _Toc109388581][bookmark: _Toc109388605][bookmark: _Toc110240811][bookmark: _Toc110240837][bookmark: _Toc110242972][bookmark: _Toc110244596][bookmark: _Toc110244622][bookmark: _Toc110254572][bookmark: _Toc110254597][bookmark: _Toc110845377][bookmark: _Toc110845402][bookmark: _Toc110848242][bookmark: _Toc110848267][bookmark: _Toc110848578][bookmark: _Toc110848603][bookmark: _Toc110850891][bookmark: _Toc110850916][bookmark: _Toc110851709][bookmark: _Toc111103398][bookmark: _Toc111104305][bookmark: _Toc111104330][bookmark: _Toc99376213]UL channel access procedure in NR-U should be used as the baseline for channel access procedure for SL-U.
[bookmark: _Toc99376214]To support the channel access procedures, some relevant parameters should be discussed and determined for SL-U. 
The channel access priority class (CAPC) for sidelink should be defined as it is an essential factor for determining the types of channel access procedures for corresponding sidelink signals and determining the available length of contention window and the maximum channel occupancy time (COT) in Type 1 channel access procedure. Similarly, the CAPC for UL should be used as a baseline for SL-U.
1. [bookmark: _Toc100326634][bookmark: _Toc101187875][bookmark: _Toc101188074][bookmark: _Toc101188090][bookmark: _Toc101345882][bookmark: _Toc101345996][bookmark: _Toc101361937][bookmark: _Toc101363686][bookmark: _Toc101366117][bookmark: _Toc101366137][bookmark: _Toc101371101][bookmark: _Toc101373020][bookmark: _Toc101373661][bookmark: _Toc101376915][bookmark: _Toc101448190][bookmark: _Toc101452727][bookmark: _Toc101453308][bookmark: _Toc101453327][bookmark: _Toc101453786][bookmark: _Toc101453805][bookmark: _Toc101453824][bookmark: _Toc101453843][bookmark: _Toc101453933][bookmark: _Toc101453952][bookmark: _Toc101453971][bookmark: _Toc101453990][bookmark: _Toc101454061][bookmark: _Toc101454080][bookmark: _Toc101454195][bookmark: _Toc101454214][bookmark: _Toc101454298][bookmark: _Toc101454317][bookmark: _Toc101454336][bookmark: _Toc101454355][bookmark: _Toc101516464][bookmark: _Toc101786922][bookmark: _Toc101786941][bookmark: _Toc101795434][bookmark: _Toc101795453][bookmark: _Toc101795752][bookmark: _Toc109296567][bookmark: _Toc109318155][bookmark: _Toc109375275][bookmark: _Toc109375299][bookmark: _Toc109384417][bookmark: _Toc109384721][bookmark: _Toc109384745][bookmark: _Toc109385615][bookmark: _Toc109385639][bookmark: _Toc109388534][bookmark: _Toc109388558][bookmark: _Toc109388582][bookmark: _Toc109388606][bookmark: _Toc110240812][bookmark: _Toc110240838][bookmark: _Toc110242973][bookmark: _Toc110244597][bookmark: _Toc110244623][bookmark: _Toc110254573][bookmark: _Toc110254598][bookmark: _Toc110845378][bookmark: _Toc110845403][bookmark: _Toc110848243][bookmark: _Toc110848268][bookmark: _Toc110848579][bookmark: _Toc110848604][bookmark: _Toc110850892][bookmark: _Toc110850917][bookmark: _Toc110851710][bookmark: _Toc111103399][bookmark: _Toc111104306][bookmark: _Toc111104331]CAPC for UL should be used as a baseline for SL-U.
[bookmark: _Toc101345884][bookmark: _Toc101345997][bookmark: _Toc101361938][bookmark: _Toc101363687][bookmark: _Toc101366118][bookmark: _Toc101366138][bookmark: _Toc101371102][bookmark: _Toc101373021][bookmark: _Toc101373662][bookmark: _Toc101376916][bookmark: _Toc101448191][bookmark: _Toc101452728][bookmark: _Toc101453309][bookmark: _Toc101453328][bookmark: _Toc101453787][bookmark: _Toc101453806][bookmark: _Toc101453825][bookmark: _Toc101453844][bookmark: _Toc101453934][bookmark: _Toc101453953][bookmark: _Toc101453972][bookmark: _Toc101453991][bookmark: _Toc101454062][bookmark: _Toc101454081][bookmark: _Toc101454196][bookmark: _Toc101454215][bookmark: _Toc101454299][bookmark: _Toc101454318][bookmark: _Toc101454337][bookmark: _Toc101454356][bookmark: _Toc101516465][bookmark: _Toc101786923][bookmark: _Toc101786942][bookmark: _Toc101795435][bookmark: _Toc101795454][bookmark: _Toc101795753]Similar to that of NR-U, the application of CPE can reduce the impact of uncertain sensing duration in Type 1 channel access procedure for SL-U to some extent, and mitigate potential collision among different UEs performing channel access. Especially for the mode 2 resource allocation scheme in sidelink operation, the channel sensing process for resource selection and channel access could be considered comprehensively. Consequently, the length classification of CPE and corresponding applicability in SL-U, such as multiple CPE length configuration, should be studied. Further, UE’s transmitting/receiving behavior based on CPE application also could be enhanced.
1. [bookmark: _Toc110240813][bookmark: _Toc110240839][bookmark: _Toc110242974][bookmark: _Toc110244598][bookmark: _Toc110244624][bookmark: _Toc110254574][bookmark: _Toc110254599][bookmark: _Toc110845379][bookmark: _Toc110845404][bookmark: _Toc110848244][bookmark: _Toc110848269][bookmark: _Toc110848580][bookmark: _Toc110848605][bookmark: _Toc110850893][bookmark: _Toc110850918][bookmark: _Toc110851711][bookmark: _Toc111103400][bookmark: _Toc111104307][bookmark: _Toc111104332]The applicable CPE length and corresponding configuration in SL-U should be studied.
It is agreed that Type 1 and Type 2 (2A/2B/2C) channel access procedures are used as a baseline for SL-U. In general, when UE needs to transmit sidelink signals, including PSBCH/PSCCH/PSSCH/PSFCH, an LBT procedure should be triggered to obtain channel resources for the transmission, and the Type 1 channel access procedure should be used as a basic scheme. In a word, the Type 1 channel access procedure can be used for sidelink transmission on any type of sidelink channel. 
Besides, since PSBCH and PSFCH are used to carry more important control information of sidelink, it should be with higher priority than other types of sidelink channels. In order to ensure the success rate of channel access, the Type 2A channel access procedure can be used for PSBCH and PSFCH.
1. [bookmark: _Toc109295117][bookmark: _Toc109295093][bookmark: _Toc109296569][bookmark: _Toc109318157][bookmark: _Toc109375277][bookmark: _Toc109375301][bookmark: _Toc109384419][bookmark: _Toc109384723][bookmark: _Toc109384747][bookmark: _Toc109385617][bookmark: _Toc109385641][bookmark: _Toc109388536][bookmark: _Toc109388560][bookmark: _Toc109388584][bookmark: _Toc109388608][bookmark: _Toc110240814][bookmark: _Toc110240840][bookmark: _Toc110242975][bookmark: _Toc110244599][bookmark: _Toc110244625][bookmark: _Toc110254575][bookmark: _Toc110254600][bookmark: _Toc110845380][bookmark: _Toc110845405][bookmark: _Toc110848245][bookmark: _Toc110848270][bookmark: _Toc110848581][bookmark: _Toc110848606][bookmark: _Toc110850894][bookmark: _Toc110850919][bookmark: _Toc110851712][bookmark: _Toc111103401][bookmark: _Toc111104308][bookmark: _Toc111104333]Type 1 channel access procedure can be used for all sidelink channels.
1. [bookmark: _Toc109295118][bookmark: _Toc109295094][bookmark: _Toc109296570][bookmark: _Toc109318158][bookmark: _Toc109375278][bookmark: _Toc109375302][bookmark: _Toc109384420][bookmark: _Toc109384724][bookmark: _Toc109384748][bookmark: _Toc109385618][bookmark: _Toc109385642][bookmark: _Toc109388537][bookmark: _Toc109388561][bookmark: _Toc109388585][bookmark: _Toc109388609][bookmark: _Toc110240815][bookmark: _Toc110240841][bookmark: _Toc110242976][bookmark: _Toc110244600][bookmark: _Toc110244626][bookmark: _Toc110254576][bookmark: _Toc110254601][bookmark: _Toc110845381][bookmark: _Toc110845406][bookmark: _Toc110848246][bookmark: _Toc110848271][bookmark: _Toc110848582][bookmark: _Toc110848607][bookmark: _Toc110850895][bookmark: _Toc110850920][bookmark: _Toc110851713][bookmark: _Toc111103402][bookmark: _Toc111104309][bookmark: _Toc111104334]Type 2A channel access procedure can be used for at least PSBCH and PSFCH.
2.2. Mode 1 
As described in [2] “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 firstly 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 reporting sensing information of the unlicensed spectrum from sidelink UE 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. 
1. [bookmark: _Toc109295119][bookmark: _Toc109295095][bookmark: _Toc109296571][bookmark: _Toc109318159][bookmark: _Toc109375279][bookmark: _Toc109375303][bookmark: _Toc109384421][bookmark: _Toc109384725][bookmark: _Toc109384749][bookmark: _Toc109385619][bookmark: _Toc109385643][bookmark: _Toc109388538][bookmark: _Toc109388562][bookmark: _Toc109388586][bookmark: _Toc109388610][bookmark: _Toc110240816][bookmark: _Toc110240842][bookmark: _Toc110242977][bookmark: _Toc110244601][bookmark: _Toc110244627][bookmark: _Toc110254577][bookmark: _Toc110254602][bookmark: _Toc110845382][bookmark: _Toc110845407][bookmark: _Toc110848247][bookmark: _Toc110848272][bookmark: _Toc110848583][bookmark: _Toc110848608][bookmark: _Toc110850896][bookmark: _Toc110850921][bookmark: _Toc110851714][bookmark: _Toc111103403][bookmark: _Toc111104310][bookmark: _Toc111104335]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.
From the perspective of system allocation, it may be configured that mode 1 sidelink resource pools are assigned in both licensed 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.
1. [bookmark: _Toc109295120][bookmark: _Toc109295096][bookmark: _Toc109296572][bookmark: _Toc109318160][bookmark: _Toc109375280][bookmark: _Toc109375304][bookmark: _Toc109384422][bookmark: _Toc109384726][bookmark: _Toc109384750][bookmark: _Toc109385620][bookmark: _Toc109385644][bookmark: _Toc109388539][bookmark: _Toc109388563][bookmark: _Toc109388587][bookmark: _Toc109388611][bookmark: _Toc110240817][bookmark: _Toc110240843][bookmark: _Toc110242978][bookmark: _Toc110244602][bookmark: _Toc110244628][bookmark: _Toc110254578][bookmark: _Toc110254603][bookmark: _Toc110845383][bookmark: _Toc110845408][bookmark: _Toc110848248][bookmark: _Toc110848273][bookmark: _Toc110848584][bookmark: _Toc110848609][bookmark: _Toc110850897][bookmark: _Toc110850922][bookmark: _Toc110851715][bookmark: _Toc111103404][bookmark: _Toc111104311][bookmark: _Toc111104336]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. 
2.3. Mode 2 
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. 
[bookmark: _Toc101345873][bookmark: _Toc101345989][bookmark: _Toc101361930][bookmark: _Toc101363679][bookmark: _Toc101366110][bookmark: _Toc101366130][bookmark: _Toc101371094][bookmark: _Toc101373013][bookmark: _Toc101373654][bookmark: _Toc101376908][bookmark: _Toc101448183][bookmark: _Toc101452721][bookmark: _Toc101453302][bookmark: _Toc101453321][bookmark: _Toc101453780][bookmark: _Toc101453799][bookmark: _Toc101453818][bookmark: _Toc101453837][bookmark: _Toc101453927][bookmark: _Toc101453946][bookmark: _Toc101453965][bookmark: _Toc101453984][bookmark: _Toc101454055][bookmark: _Toc101454074][bookmark: _Toc101454189][bookmark: _Toc101454208][bookmark: _Toc101454292][bookmark: _Toc101454311][bookmark: _Toc101454330][bookmark: _Toc101454349][bookmark: _Toc101516458][bookmark: _Toc101786916][bookmark: _Toc101786935][bookmark: _Toc101795428][bookmark: _Toc101795447][bookmark: _Toc101795746][bookmark: _Toc109296562][bookmark: _Toc109318150][bookmark: _Toc109375270][bookmark: _Toc109375294][bookmark: _Toc109384412][bookmark: _Toc109384716][bookmark: _Toc109384740][bookmark: _Toc109385610][bookmark: _Toc109385634][bookmark: _Toc109388529][bookmark: _Toc109388553][bookmark: _Toc109388577][bookmark: _Toc109388601][bookmark: _Toc110240807][bookmark: _Toc110240833][bookmark: _Toc110242968][bookmark: _Toc110244592][bookmark: _Toc110244618][bookmark: _Toc110254568][bookmark: _Toc110254593][bookmark: _Toc110845373][bookmark: _Toc110845398][bookmark: _Toc110848238][bookmark: _Toc110848263][bookmark: _Toc110848574][bookmark: _Toc110848599][bookmark: _Toc110850887][bookmark: _Toc110850912][bookmark: _Toc110851705][bookmark: _Toc111103394][bookmark: _Toc111104301][bookmark: _Toc111104326]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.
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Considering the potential impact of LBT failure, it is necessary to discuss and determine whether and 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.
In the last meeting, it is agreed that the existing sidelink mode 2 resource allocation schemes are supported as a baseline for sidelink operation in a shared carrier. One open issue is to study whether/how mode 2 resource selection procedure needs to be updated/enhanced due to shared spectrum channel access. When a UE selects a resource within its COT duration, it has a higher possibility to perform transmission compared to a resource not inside the current COT duration. Hence, it’s worthy to study how to consider COT sharing information when UE performs mode 2 resource selection.
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When using Type 1 channel access procedure, a contention window should be determined. In NR-U, the contention window is determined based on A/N feedback. Accordingly, a similar procedure should be used for the contention window adjustment in SL-U. But there is a special issue to be considered for SL-U contention window determining, i.e., sidelink A/N feedback is optional and may be unavailable. For example, in the cases that no PSFCH resource is configured in a resource pool, sidelink A/N is not required by Tx UE, or for the sidelink broadcast transmissions, sidelink A/N feedback is unavailable for contention window adjustment procedure in SL-U.
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To carry out Type 1 channel access procedure, the contention window adjustment for SL-U should be discussed, especially in the case that sidelink A/N feedback is unavailable. 
In the case that PSFCH is configured in resource pools for SL-U, sidelink A/N can be used for contention window adjustment at least for sidelink unicast and groupcast, and relevant schemes in NR-U should be considered as a baseline. Besides, for sidelink broadcast or sidelink A/N disabled, the information carried on PSFCH resources related to other UE’s transmissions may be used for contention window adjustment, since it can also reflect the channel status to some extent.
In the case that PSFCH is not configured, as there is no sidelink A/N, some other factors should be considered to perform contention window adjustment. 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 is busier and tends to have more conflicts. Accordingly, sidelink CR/CBR may be considered 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.
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9. [bookmark: _Toc100326637][bookmark: _Toc101187878][bookmark: _Toc101188077][bookmark: _Toc101188093][bookmark: _Toc101345889][bookmark: _Toc101346002][bookmark: _Toc101361943][bookmark: _Toc101363692][bookmark: _Toc101366123][bookmark: _Toc101366143][bookmark: _Toc101371107][bookmark: _Toc101373026][bookmark: _Toc101373667][bookmark: _Toc101376921][bookmark: _Toc101448196][bookmark: _Toc101452733][bookmark: _Toc101453314][bookmark: _Toc101453333][bookmark: _Toc101453792][bookmark: _Toc101453811][bookmark: _Toc101453830][bookmark: _Toc101453849][bookmark: _Toc101453939][bookmark: _Toc101453958][bookmark: _Toc101453977][bookmark: _Toc101453996][bookmark: _Toc101454067][bookmark: _Toc101454086][bookmark: _Toc101454201][bookmark: _Toc101454220][bookmark: _Toc101454304][bookmark: _Toc101454323][bookmark: _Toc101454342][bookmark: _Toc101454361][bookmark: _Toc101516470][bookmark: _Toc101786928][bookmark: _Toc101786947][bookmark: _Toc101795440][bookmark: _Toc101795459][bookmark: _Toc101795758][bookmark: _Toc109296578][bookmark: _Toc109318166][bookmark: _Toc109375286][bookmark: _Toc109375310][bookmark: _Toc109384428][bookmark: _Toc109384732][bookmark: _Toc109384756][bookmark: _Toc109385626][bookmark: _Toc109385650][bookmark: _Toc109388545][bookmark: _Toc109388569][bookmark: _Toc109388593][bookmark: _Toc109388617][bookmark: _Toc110240824][bookmark: _Toc110240850][bookmark: _Toc110242985][bookmark: _Toc110244609][bookmark: _Toc110244635][bookmark: _Toc110254585][bookmark: _Toc110254610][bookmark: _Toc110845390][bookmark: _Toc110845415][bookmark: _Toc110848255][bookmark: _Toc110848280][bookmark: _Toc110848591][bookmark: _Toc110848616][bookmark: _Toc110850904][bookmark: _Toc110850929][bookmark: _Toc110851722][bookmark: _Toc111103411][bookmark: _Toc111104318][bookmark: _Toc111104343]in the case that PSFCH is not configured, using sidelink CR/CBR for contention window adjustment, more details FFS;
2.5. COT Sharing in SL-U
According to the agreements, COT sharing in the unlicensed spectrum is supported for sidelink. As the sidelink cast types present different relationships among sidelink UEs, including a couple of UEs with unicast, UEs belong to the same group for groupcast, and multiple sidelink UEs with broadcast, the sidelink COT sharing in each case may require a different operation. Before discussing the detailed scheme, the potential cases which may support UE-to-UE COT sharing in SL-U should be discussed and determined. 
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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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2.6. Multiple Channels Operation
Increased sidelink date rate motivated by certain commercial use cases can be achieved with the support of multiple channels operation over the unlicensed spectrum. Unlike the downlink case, the uplink multiple channel access procedure in NR-U is strictly required to start transmissions at the same time on all channels which are contiguous in the frequency domain. Obviously, at least for mode 2 sidelink operation, these limitations are too strict since it will make the channel sensing/access and corresponding resource allocation too complicated, so the benefit coming from the larger bandwidth of multi-channel is greatly undermined. By analogy with the UE-to-UE COT sharing supported for SL-U, sidelink transmissions with different starting points on multiple noncontiguous channels could be considered as a baseline, and the discussion on multiple channels used for SL-U should strive to make a common solution for both mode 1 and mode 2 operations.
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2.7. Multi-consecutive Slots transmission
In the last meeting, we agreed to further study whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum. From our side, the main purpose of multi-consecutive slots transmission is to retain COT and improve channel access efficiency by reducing the number of channel accesses for transmitting a TB or multiple TBs, therefore multi-consecutive slots transmission could be supported.
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3. 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.
Observation 3:	Sidelink A/N feedback is optional based on configuration, i.e. sidelink A/N may be unavailable for contention window adjustment in SL-U.

Proposal 1:	The study of the channel access mechanism for SL-U should focus on LBE first, and FBE should be with low priority.
Proposal 2:	UL channel access procedure in NR-U should be used as the baseline for channel access procedure for SL-U.
Proposal 3:	CAPC for UL should be used as a baseline for SL-U.
Proposal 4:	The applicable CPE length and corresponding configuration in SL-U should be studied.
Proposal 5:	Type 1 channel access procedure can be used for all sidelink channels.
Proposal 6:	Type 2A channel access procedure can be used for at least PSBCH and PSFCH.
Proposal 7:	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 8:	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.
Proposal 9:	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 10:	For contention window adjustment in SL-U:
−	in the case that PSFCH is configured, using sidelink A/N feedback for contention window adjustment in SL-U, more details FFS;
−	in the case that PSFCH is not configured, using sidelink CR/CBR for contention window adjustment, more details FFS;
Proposal 11:	For sidelink UE-to-UE COT sharing, to discuss and determine which of the following cases are supported:
−	case 1: COT sharing between Tx UE and Rx UE with sidelink unicast;
−	case 2: COT sharing among UEs which belong to the same sidelink group;
−	case 3: COT sharing among all sidelink UEs;
Proposal 12:	The gNB-to-UE COT sharing is not supported for SL-U.
Proposal 13:	The multiple channels with different starting points should be supported for multiple channels operation of SL-U.
Proposal 14:	Support multi-consecutive slots transmission on SL-U.
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