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1 Introduction
A RAN2 LS was sent to RAN1 [1] indicating that RAN2 agreed consistent SL LBT failure detection procedure in SL-U. In addition, RAN2 agreed to reuse the consistent LBT failure detection procedure in NR-U as the baseline. RAN2 found that for SL-U, how consistent SL LBT failure detection should be performed depends on which granularity an SL LBT failure instance is indicated to MAC, when the SL LBT failure is notified by PHY, given as follow.  
	(below is copied from RAN2 LS R2-2210936)
…
For example, in NR-U when LBT failure is notified due to an intended UL transmission by PHY, MAC considers the LBT failure as an LBT failure instance indicated for the UL BWP where the LBT failure has happened, so that “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” as specified in TS 38.321.  By contrast, for SL-U RAN1 has already agreed to support only one SL BWP on a SL-U carrier (as in legacy R16/17 NR SL), which is essentially different from NR-U from resource configuration perspective. Thus, it is unclear to RAN2, when SL LBT failure is notified by PHY due to an intended SL transmission, whether the SL LBT failure can still be considered as an LBT failure instance indicated for the SL BWP where the SL LBT failure has happened, or alternatively it needs to be considered as an SL LBT failure instance indicated in other resource granularity (e.g. indicated for an SL resource pool, for an SL RB set, etc.). This will affect RAN2’s decision on whether consistent SL LBT failure detection can be (or needs to be) performed in other granularity (e.g. per resource pool, per RB set, etc.) than the per BWP manner as in NR-U.
Therefore, RAN2 respectfully request RAN1 to provide the guideline on 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.).  


RAN1 is requested to provide the feedback on the above Question regarding the granularity of SL LBT failure indication. In this contribution, the reporting granularity issue is analysed and potential reply to RAN2 is proposed.
2 Discussions
RAN1 has made following agreements for SL BWP, resource pool and RB set:
	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.


For transmission on a single RB set, LBT is performed before the transmission. For multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels, which has been agreed as follow:
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation

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


Recall the design of NR-U, LBT failure is reported per BWP. When UE cannot access one BWP, it can switch to another one. However, considering that there is only one configured and activated BWP in SL, if RAN1 keeps reporting LBT failure with the granularity of SL-BWP, BWP switching cannot be operated and the benefit is not clear. 
On “per resource pool” granularity, there are multiple RPs configured in SL, and PSCCH/PSSCH/PSFCH transmissions are per RP basis. If one RP is reported as LBT failure, a UE can switch to another RP. 
On “per RB set” granularity, for PSCCH/PSSCH transmission, a UE could switch RB set for channel access, but this may affect sensing and resource selection procedure in PHY, because current resource allocation procedure is performed based on the resource pool granularity. For PSFCH transmission, the NR-U multi-channel access procedure (Type A or Type B) is supported. However, which RB set is used for PSFCH transmission is determined by the mapping relationship with associated PSCCH/PSSCH transmission, and the PSFCH transmission should be confined within same RB set(s) as associated PSSCH, where more details are described in our companion paper [2]. Thus, it cannot be changed arbitrarily based on LBT consequence, and the benefit and motivation of report of LBT failure per RB set to MAC layer for PSFCH is unclear.
For S-SSB, it is different from PSCCH/PSSCH/PSFCH, since it can locate inside or outside a resource pool, depending on the on-going discussion in SL-U PHY design agenda. If it is configured outside of a resource pool, only SL-BWP level granularity is needed. For the additional S-SSB, if it is agreed to be configured inside a resource pool, resource pool level granularity is used for S-SSB LBT failure report, the same as PSCCH/PSSCH/PSFCH transmission within resource pool.
In summary, from RAN1 perspective, all listed options, i.e. per SL BWP, per SL resource pool and per RB set, are feasible as granularity of LBT failure reporting from PHY layer, but considering the reasonableness, simplicity and existing RAN1 progress on SL-U design, RAN1 assumes “per RP granularity” is more suitable for PSCCH/PSSCH/PSFCH and S-SSB transmission (if S-SSB transmission in a resource pool is supported). For S-SSB transmitted outside the resource pool, “per SL-BWP granularity” is more reasonable. Since the LBT failure procedure is specified in higher layers, the final decision should be up to RAN2.
Proposal 1:  Reply to RAN2 as follows:
· All the granularities of the LBT failure can be reported to MAC layer (per SL BWP, per SL resource pool or per RB set), and it is up to RAN2 on which granularity it requires. RAN1 assumes the following granularities are reasonable:
· “per resource pool granularity” for the transmission within resource pool, i.e., PSCCH/PSSCH/PSFCH and S-SSB transmission (if additional S-SSB transmission in a resource pool is supported),
· “per SL-BWP granularity”  for S-SSB transmission (if additional S-SSB transmission in a resource pool is not supported).
·  Final decision is up to RAN2.
3 Conclusions
Based on the discussion and analysis above, following proposal is given. 
Proposal 1:  Reply to RAN2 as follows:
· All the granularities of the LBT failure can be reported to MAC layer (per SL BWP, per SL resource pool or per RB set), and it is up to RAN2 on which granularity it requires. RAN1 assumes the following granularities are reasonable:
· “per resource pool granularity” for the transmission within resource pool, i.e.,  PSCCH/PSSCH/PSFCH and S-SSB transmission (if additional S-SSB transmission in a resource pool is supported),
· “per SL-BWP granularity”  for S-SSB transmission (if additional S-SSB transmission in a resource pool is not supported).
·  Final decision is up to RAN2.
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