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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
At RAN2#119-bis meeting, RAN2 sent an LS [1] to RAN1 asking the following question

· Question: When SL LBT failure is notified by PHY due to an intended SL transmission, what is the granularity in which MAC can consider that the SL LBT failure has been detected (e.g. whether MAC can consider that the SL LBT failure has been detected per SL BWP, per SL resource pool, per RB set, etc.).

 RAN1#111 meeting discussed on how to reply the above RAN2 question, however failed to achieve a consensus. The draft LS reply in [3] summarized that 

	Question:	When SL LBT failure is notified by PHY due to an intended SL transmission, what is the granularity in which MAC can consider that the SL LBT failure has been detected (e.g. whether MAC can consider that the SL LBT failure has been detected per SL BWP, per SL resource pool, per RB set, etc.).
Answer: RAN1 agrees that when a SL LBT failure is notified by PHY for a SL transmission, it is feasible to indicate in the SL BWP, on which SL resource pool or which RB set(s) the failure has been detected for PSCCH/PSSCH/PSFCH, and on which RB set(s) the failure has been detected for S-SSB. RAN1 has discussed on whether to provide a guideline or recommendation on the granularity of LBT failure indication but failed to achieve a consensus. Given that the feature of consistent SL LBT failure detection and recovery is designed by RAN2, it is up to RAN2 to determine the granularity of SL LBT failure indication.



This contribution provides our views on LBT failure detection and recovery procedure for SL-U. 
Discussion
In NR-U, the MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications from the lower layer to the MAC entity, for all UL transmissions. When per BWP consistent LBT failure is triggered by MAC entity, then switch the active UL BWP to a UL BWP, on same carrier in this Serving Cell, configured with PRACH occasion and for which consistent LBT failure has not been triggered. Moreover, when consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in this Serving Cell, the MAC entity indicates consistent LBT failure to upper layers.   

 RAN1 has already agreed that in SL-U, a single SL BWP can be (pre-)configured to include one or multiple resource pools, and one resource pool can be (pre-)configured to include an integer number of RB sets. Then if the granularity of SL LBT failure indication is per BWP, there is no way to perform recovery procedure by switching to other BWP, then the consequent selection is to indicates consistent LBT failure to upper layers without performing recovery.

If the granularity of SL LBT failure is per BWP, it is impossible to perform recovery by switching to other SL BWP since RAN1 has already agreed that only a single SL BWP can be (pre-)configured for SL-U.

[bookmark: _Hlk117617034]　In NR-U, consistent LBT failure indication from PHY layer will be followed by either performing the actions upon going to RRC_IDLE or initiating the connection re-establishment procedure which introduce performance degradation. To avoid such a performance degradation, recovery procedure in MAC is essential. Therefore, per BWP SL-U consistent LBT failure detection is not a proper way to go forward.

RAN2 agree that per BWP SL-U consistent LBT failure detection is not supported in Rel-18. 
Regarding the other two alternatives, per SL resource pool and per SL RB sets, as stated in the RAN1 LS reply, LBT is performed per RB sets for S-SSB whereas LBT is performed per SL pool/per RB sets for PSCCH/PSSCH/PSFCH. 

Firstly, we focus on S-SSB, which consists of 132 contiguous subcarriers in the frequency domain [4]. As some companies commented during RAN1 discussion, the absolute frequency location of S-SSB is indicated by upper layer parameter sl-AbsoluteFrequencySSB, which transmission bandwidth is within the bandwidth of the sidelink BWP but may locate outside of the SL resource pool or RB sets. It is clearly that when LBT failure occurs for S-SSB transmission, there is no way to do recovery without involving upper layer. 

When LBT failure occurs for S-SSB transmission, there is no way to do recovery without involving upper layer.
 
Moreover, when S-SSB locates outside of the SL resource pool or RB sets, it is strange to count LBT failure prior to S-SSB transmission when per resource pool/ per RB set SL LBT failure is performed. Based on the above analyses, we propose to exclude LBT failures for S-SSB transmission if it locates outside of the SL resource pool/ RB sets when counting LBT failure indications from the lower layer.

RAN2 agree to exclude LBT failures for S-SSB transmission if it locates outside of the SL resource pool/ RB sets when counting LBT failure indications from the lower layer. 

Then for PSCCH/PSSCH/PSFCH, both per SL resource and per RB set are feasible to detect LBT failure from PHY layer point of view. In our view, per SL pool LBT failure detection is simpler and can maximumly leverage NR-U mechanism.

RAN2 agree that the granularity of SL LBT failure detection is SL resource pool. 
Summary
[bookmark: OLE_LINK3]This contribution provides our views on LBT failure detection and recovery procedure for SL-U.

Observation 1 If the granularity of SL LBT failure is per BWP, it is impossible to perform recovery by switching to other SL BWP since RAN1 has already agreed that only a single SL BWP can be (pre-)configured for SL-U.

Observation 2 Consistent LBT failure detection/trigger for S-SSB in MAC layer is not needed since there is no way to do recovery without involving upper layer.

Proposal 1 RAN2 agree that per BWP SL-U consistent LBT failure detection is not supported in Rel-18. 
Proposal 2 RAN2 agree to exclude LBT failures for S-SSB transmission if it locates outside of the SL resource pool/ RB sets when counting LBT failure indications from the lower layer. 

Proposal 3 RAN2 agree that the granularity of SL LBT failure detection is SL resource pool.
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