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1 Introduction
A RAN2 LS was sent to RAN1 indicating the SL RB set(s) indication in the SL LBT failure MAC CE was discussed in RAN2 #123. It is RAN2 understanding, that 5bits indication per SL carrier can be used to indicate the SL RB set(s) in the SL LBT failure MAC CE. Based on it, a corresponding question from RAN2 is how RB set index is derived, and whether RB set index is unique within SL-BWP. 
In addition, regarding LBT failure indication for PSFCH from L1 in the case of multiple candidate PSFCH occasions, it is RAN2 understanding, that LBT failure indication can be provided from L1 once each transmission fails per PSFCH occasion in multiple PSFCH occasions.
The original text of the RAN2 LS is copied below
	(Below is copied from RAN2 LS R2-2309157)
· Overall Description
[bookmark: OLE_LINK99]In RAN2 #123 meeting, how SL RB set(s) are indicated in the SL LBT failure MAC CE was discussed, and the following agreement was made by RAN2:
	Agreements on SL C-LBT failure MAC CE 
1. [bookmark: OLE_LINK95]RAN2 understands 5bits indication per SL carrier. Will ask how RB set index is derived, whether RB set index is unique within SL-BWP, to RAN1.


[bookmark: OLE_LINK97]In addition, RAN2 discussed how the LBT failure indication for PSFCH should be provided by L1 in the case of multiple PSFCH occasions. It is RAN2 understanding that LBT failure indication can be provided from L1 once each transmission fails per PSFCH occasion in multiple PSFCH occasions.
· Actions
To RAN1
RAN2 respectfully asks RAN1 to provide answers on the below questions about SL RB set index:
1. Question 1: How is the SL RB set index derived?  
2. Question 2: Is the derived SL RB set index (based on the answer to Question 1) unique within the SL-BWP?
In addition, RAN1 is invited to take the above RAN2 understanding on LBT failure indication for PSFCH, in the case of Multiple PSFCH occasions, into account.


RAN1 is requested to provide the answer on the above two questions related to RB set index. In this contribution, the procedure on RB set indexing is analysed for both NR-U and SL-U.
2 Discussions
For legacy NR-U, there is a specific procedures to determine the RB set index when UE transmit and receive on a carrier (RB set number larger than 1) with intra-cell guard bands (GB). The specifications are copied below.
	[bookmark: OLE_LINK119][bookmark: OLE_LINK132]TS 38.214 Clause 7
[bookmark: OLE_LINK104][bookmark: OLE_LINK115][bookmark: OLE_LINK114][bookmark: OLE_LINK131][bookmark: OLE_LINK113][bookmark: OLE_LINK118]For operation with shared spectrum channel access for FR1, when the UE is configured with any of IntraCellGuardBandsPerSCS for UL carrier and for DL carrier with SCS configuration , the UE is provided with  intra-cell guard bands on a carrier with , each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB and nrofCRBs, respectively, where . The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. The UE does not expect that nrofCRBs is configured with non-zero value smaller than the applicable intra-cell guard bands as specified in [8, TS 38.101-1] corresponding to  and carrier size . The UE determines the start and end CRB indices for  as

and

[bookmark: OLE_LINK130][bookmark: OLE_LINK116]The RB set with index  consists of  resource blocks where . When the UE is not configured with IntraCellGuardBandsPerSCS for , the UE determines the CRB indices for the intra-cell guard band(s), if any, and corresponding RB set(s) according to the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] corresponding to  and carrier size . For either or both DL and UL, if the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] contains no intra-cell guard bands, the number of RB sets for the carrier is .


Based on the above descriptions, the determination of the RB set index within a carrier in NR-U can be divided into the following two approaches:
· Approach 1: when the UE is configured with any of IntraCellGuardBandsPerSCS for UL carrier and for DL carrier with SCS configuration :
· [bookmark: OLE_LINK129][bookmark: OLE_LINK127]Step 1: Determining the location(s) of the intra-cell GB(s) based on the higher layer parameters startCRB and nrofCRBs.
· Step 2: Determining the locations of RB set(s) based on the formulas in TS 38.214 Clause 7 according to the location(s) of intra-cell GB(s) in Step 1.
· Approach 2: when the UE is not configured with IntraCellGuardBandsPerSCS for :
· Determining the location(s) of the intra-cell GB(s) (i.e., CRB indices), if any, and corresponding RB set(s) according the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1].
· Note: the RB-set 0 is starting at the first common RB of the carrier as indicated by offsetToCarrier.
Additionally, in legacy NR-U, based on the RB set index within a carrier, a further determination of RB set index is performed with in a DL/UL BWP as copied below:
	TS 38.214 Clause 7
[bookmark: OLE_LINK105][bookmark: OLE_LINK106][bookmark: OLE_LINK112]For a carrier with , the UE expects  and  where  for a BWP i configured by initialDownlinkBWP or BWP-Downlink for the DL BWP, or initialUplinkBWP or BWP-Uplink for the UL BWP. Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.


In summary, one or multiple RB sets in a carrier can be mapped to one BWP, wherein the first RB set is always index from 0.
The following Figure 1 can be used to illustrate the RB set indexing in NR-U regarding both carrier-level RB set indexing and BWP-level RB set indexing.
[image: ]
Figure 1. RB set indexing in NR-U
[bookmark: OLE_LINK134]Observation 1: In Legacy NR-U, the RB set is indexed per carrier firstly based on the location(s) of intra-cell guard band(s), and then indexed per DL/UL BWP in increasing order from 0.
For SL-U, it is agreed than only one SL BWP is (pre-)configured within a carrier. Therefore, there may no difference between the RB set index per carrier and RB set index per SL BWP. The legacy procedures of RB set indexing in NR-U can be reuse for SL-U. Further, the SL RB set index should be unique within the SL BWP. The following Figure 2 can be used to illustrate the RB set indexing in SL-U.
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[bookmark: OLE_LINK135]Figure 2. RB set indexing in SL-U
Based on the above analysis, we have the following proposals regarding the questions from RAN2:
Proposal 1: The NR-U procedures of RB set indexing within a carrier is reused for SL-U to determine the SL RB set index within a SL BWP.
[bookmark: OLE_LINK136]Proposal 2: SL RB set index is unique within a SL BWP.

3 Conclusions
Based on the discussion and analysis above, following conclusions are given. 
Observation 1: In Legacy NR-U, the RB set is indexed per carrier firstly based on the location(s) of intra-cell guard band(s), and then indexed per DL/UL BWP in increasing order from 0.
Proposal 1: The NR-U procedures of RB set indexing within a carrier is reused for SL-U to determine the SL RB set index within a SL BWP.
Proposal 2: SL RB set index is unique within a SL BWP.
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