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Introduction
In LS R1-2210805 (R2-2210936)[1] from RAN2, RAN2 informs RAN1 that the following agreements were achieved during RAN2 #119bis-e meeting regarding consistent SL LBT failure detection and recovery procedure for SL-U.
Agreement on consistent LBT failure:
1: 	SL-specific LBT failure indication from PHY is needed for SL-specific consistent LBT failure detection in the MAC. How/whether it is used for other purposes can be further discussed.
2:	Support SL-specific consistent LBT failure detection and recovery procedure in the MAC for SL-U. Details of recovery to be further worked on granularity of (consistent) LBT failure.
3:	Send LS to RAN1 asking “When an SL-specific LBT failure indication is notified for an SL transmission by the PHY, in which resource granularity the SL-specific LBT failure can be considered as being detected (e.g. per Resource Pool, per RB set, per SL BWP, etc.)?
	- Detailed wording can be discussed during the email discussion. Some background information (e.g. why/what we (actually) ask) can be also provided.
4:	As the general principle, reuse the consistent LBT failure detection procedure in NR-U as the baseline for SL-specific consistent LBT failure detection in SL-U.
5:	As in NR-U, introduce the following parameters and variables for the SL-specific consistent LBT failure detection in SL-U as the baseline:
	- An SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER);
	- An SL-specific maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount);
	- An SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer).
6:	Reuse the following MAC behaviors on TIMER/COUNTER handling in NR-U for SL-specific consistent LBT failure detection procedure in SL-U as the baseline:
	- As in NR-U, if an SL-specific LBT failure indication is received from the lower layer, the SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is incremented by one.
	- As in NR-U, if an SL-specific LBT failure indication is received from the lower layer, start or restart the SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer)
	- As in NR-U, if the SL-specific LBT failure indication counter value is equal to or larger than the SL-specific maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount), consistent LBT failure is triggered/declared by the MAC entity.
	- As in NR-U, if the SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer) expires, the SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is reset to 0.
	- As in NR-U, if the maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount) or SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer) is reconfigured, SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is reset to 0.
7:	Support the mechanism that a mode-1 UE can indicate the SL-specific consistent LBT failure to the gNB. FFS on a mode-2 UE in RRC_CONNECTED.

Furthermore, RAN2 asks RAN1 the following question related to the SL LBT failure indication. 
	· 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.).  



In this contribution, our views on RAN2’s question are provided.
Discussion
In RAN1 #109-e meeting, the following agreement is achieved regarding SL BWP for SL-U [2]:
	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.


It is clear that only one SL BWP is (pre-)configured within a carrier for SL-U as in legacy R16/17 NR SL, and one SL BWP is (pre-)configured to include one or multiple SL resource pools. While in NR-U, consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity. If consistent LBT failure is triggered for the active UL BWP in the Serving Cell, the MAC entity shall 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 [3]. Considering that only one SL BWP is (pre-)configured within a carrier for SL-U, there is no other SL BWP that can be switched to in the same carrier. Therefore, per SL BWP LBT failure detection is not supported.
Proposal 1: Considering that only one SL BWP is (pre-)configured within a carrier for SL-U, per SL BWP LBT failure detection is not supported.
In NR-U, LBT is performed per RB set, i.e., a contiguous set of resource blocks. If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, PHY layer notifies higher layers about the channel access failure. And if MAC has received a LBT failure indication from PHY layer, MAC entity shall increment LBT_COUNTER by 1. When LBT_COUNTER is larger than a threshold, BWP switching is triggered. For SL-U, LBT should also be performed per RB set. Since it is already agreed that one SL resource pool can be (pre-)configured to include integer number of RB sets, the granularity of consistent SL LBT failure detection can be SL resource pool, as shown in Fig. 1. That is, if MAC has received a LBT failure indication from PHY layer, MAC entity shall increment LBT_COUNTER by 1. When LBT_COUNTER is larger than a threshold, resource pool switching can be triggered by selecting another (pre-)configured transmission pool.


Fig. 1 Per SL resource pool LBT failure detection.
[bookmark: OLE_LINK22]Furthermore, since there is still under discussion of whether/how to support one SL resource pool can include sub-set of PRBs of one RB set, per RB set SL LBT failure detection can be further studied.
Proposal 2: Further study whether consistent SL LBT failure can be detected per SL resource pool and/or per RB set.
Conclusion
In this contribution, RAN2’s question about consistent LBT failure detection is discussed. Particularly, we have the following proposals:
Proposal 1: Considering that only one SL BWP is (pre-)configured within a carrier for SL-U, per SL BWP LBT failure detection is not supported.
Proposal 2: Further study whether consistent SL LBT failure can be detected per SL resource pool and/or per RB set.
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