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In RAN2#121 [1], the agreements related to this contribution are as follows:
Agreements on SL consistent LBT failure
1: 	Consistent LBT failure does not trigger the UE in RRC idle/inactive to enter RRC connected.
2:	Working assumption:
	- If SL LBT failure granularity is resource pool/RB set, UE uses the MAC CE to report consistent LBT failure to the gNB.
	- If SL LBT failure granularity is resource pool/RB set, the MAC CE indicates SL pool/RB set where SL consistent LBT failure was declared.
	- If SL LBT failure granularity is SL BWP (and the UE declares SL consistent LBT failure, the UE declares SL RLF and the existing RRC message is used for SL RLF indication for all UC connections. FFS on the need of new cause value.
	- If SL LBT failure granularity is resource pool/RB set, UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all resource pools/RB sets.
3:  Working assumption: If SL LBT failure granularity is resource pool/RB set, support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. FFS whether/how the triggered consistent SL LBT failure is cancelled.

Agreements on SL LBT failure indication granularity
1: 	SL LBT failure indication granularity is per SL RB set.

Agreements on SL resource (re)selection
1: 	RAN2 understands UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. FFS on MCST case. Send LS to RAN1 to check if there is any concern.
2a:	RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).
2b:	RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).
3:	Will send LS to RAN1 to check if there is any concern.
In this contribution, we discuss sidelink un-licensed operation (SL-U) on RAN2 scope.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: _Toc423020280][bookmark: _Ref37339923]Discussion
In RAN1#109-e, the existing SL resource pool and LBT bandwidth (RB set) in NR-U have agreed to reuse for SL-U. Sidelink transmission on multiple LBT Bandwidths (RB sets) agreed to support high data rate application. 
	Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, 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


For sidelink mode 1 and 2, the existing RA (Resource allocation) modes are supported as a baseline in RAN1#109-e. Mode 1 is referred as gNB provides dynamic grant and configured grant sidelink grants to UEs for SL transmission and mode 2 is referred as UE performs resource selection and reservation based on a full/partial sensing, random selection.
	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 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



SL consistent LBT failure indication
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[bookmark: _Ref118383238]Figure 1. Consistent LBT failure in NR-U
Figure 1 shows the consistent LBT failure detection based on the LBT counter and LBT failure detection timer. In Figure 1 (a), the LBT counter is initialized to 0 because the LBT failure detection timer expires. In Figure 1 (b), the consistent LBT failure is triggered when the LBT counter is equal to or greater than the LBT MAX counter.
In RAN2#119bis-e, RAN2 has agreed to detect SL consistent LBT failure based on LBT counter and LBT failure detection timer like NR-U. For example, when the LBT failure indication is received from PHY layer increase the LBT counter. If the LBT counter reaches the LBT MAX counter, the consistent LBT failure is triggered on the granularity of consistent LBT failure.
In NR-U, consistent LBT failure is detected per UL BWP. However, in SL-U, since only one SL BWP is supported within the SL carrier, RAN2 needs to define the granularity of consistent LBT failure. Therefore, RAN2 sent the LS to RAN1 to request feedback on the granularity of consistent LBT failure (per SL BWP, per SL resource pool, per RB set, etc).
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[bookmark: _Ref118397487]Figure 2. LBT failure MAC CE
Figure 2 shows the LBT failure MAC CE used for consistent LBT failure recovery. If the consistent LBT failure is triggered and not canceled, UE reports the LBT failure MAC CE to the gNB. The Ci field indicates the consistent LBT failure on serving cell i.
In RAN2#119bis-e and RAN2#120, RAN2 has agreed to support the mechanism that a mode 1/2 UE can indicate the SL consistent LBT failure to the gNB. And, in RAN2#121, RAN2 has agreed that if SL LBT failure granularity is resource pool/RB set, UE uses the MAC CE to report consistent LBT failure to the gNB to WA. Also, this MAC CE indicates SL resource pool/RB set where SL consistent LBT failure was declared.
We think that the MAC CE based LBT failure reporting should be reused for SL-U as in NR-U. Also, the content of SL LBT failure MAC CE should be based on the granularity of SL consistent LBT failure. For example, if the SL consistent LBT failure is detected per resource pool or RB set, the serving cell index i of LBT failure MAC CE should be replaced with the resource pool or RB set index. This enables the gNB to allocate SL grant resources except for the RB set(s) where the SL consistent LBT failure is reported.
Since RAN2 has agreed that SL LBT failure indication granularity is per SL RB set, WA should be confirmed as follows:
· UE uses the MAC CE to report consistent LBT failure to the gNB
· The MAC CE indicates RB set where SL consistent LBT failure was declared

Proposal 1: RAN2 to confirm the following working assumption
· UE uses the MAC CE to report consistent LBT failure to the gNB
· The MAC CE indicates RB set(s) where SL consistent LBT failure was declared
· UE triggers SL RLF for all UC connections when UE has triggered SL consistent LBT failure in all RB sets

SL consistent LBT failure recovery
In this section, we show our opinion on Mode 2 UE behavior when the SL consistent LBT failure is triggered. In RAN2#121, RAN2 has agreed that SL LBT failure is detected per SL RB set and following WA.
	Working assumption: If SL LBT failure granularity is resource pool/RB set, support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. FFS whether/how the triggered consistent SL LBT failure is cancelled.
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[bookmark: _Ref131514960]Figure 3. Example of resource pool configuration in SL-U
Since a resource pool can be configured with one or more RB set(s), both resource pool and RB set changes should be considered. We think that choice of changing the Resource pool or RB set should be based on the number of RB sets where SL consistent LBT failure has not been triggered within the selected resource pool.
In Figure 3, if the selected resource pool contains only one RB set (i.e., resource pool 2, 3), and there has been a SL consistent LBT failure on that RB set, MAC should choose a different resource pool that includes at least one RB set where SL consistent LBT failure has not been triggered. In this case, there is no chance to choose the other RB set in the selected resource pool. However, if the selected resource pool contains more than two RB sets (i.e., resource pool 0, 1, 4), and there has not been triggered SL consistent LBT failure one of the RB sets, MAC can reselect resource(s) within an RB set where SL consistent LBT failure has not been triggered in the selected resource pool. In this case, MAC does not need to reselect a resource pool.
· If SL consistent LBT failure has been triggered in all the RB sets within the selected resource pool, reselect the other resource pool where at least one RB set has not triggered an SL consistent LBT failure
· If SL consistent LBT failure has not been triggered in at least one RB set within the selected resource pool, reselect resource(s) within the other RB set(s) where SL consistent LBT failure has not been triggered
Proposal 2: RAN2 to confirm the working assumption “Support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection.”
Proposal 3: If SL consistent LBT failure has been triggered in all the RB sets within the selected resource pool, reselect the other resource pool where at least one RB set has not triggered an SL consistent LBT failure
Proposal 4: If SL consistent LBT failure has not been triggered in at least one RB set within the selected resource pool, reselect resource(s) within the other RB set(s) where SL consistent LBT failure has not been triggered
Conclusion
In this contribution, we discussed sidelink operation in un-licensed. According to discussion in section 2, we have the following proposals:
Proposal 1: RAN2 to confirm the following working assumption
· UE uses the MAC CE to report consistent LBT failure to the gNB
· The MAC CE indicates RB set(s) where SL consistent LBT failure was declared
· UE triggers SL RLF for all UC connections when UE has triggered SL consistent LBT failure in all RB sets
Proposal 2: RAN2 to confirm the working assumption “Support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection.”
Proposal 3: If SL consistent LBT failure has been triggered in all the RB sets within the selected resource pool, reselect the other resource pool where at least one RB set has not triggered an SL consistent LBT failure
Proposal 4: If SL consistent LBT failure has not been triggered in at least one RB set within the selected resource pool, reselect resource(s) within the other RB set(s) where SL consistent LBT failure has not been triggered
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