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Introduction
In RAN1#112bis-e, an LS [1] was sent from RAN1 on PSFCH and S-SSB transmissions over non-contiguous RB sets. This contribution is to discuss the issue.
Discussion
[bookmark: _Ref135004053]In Rel-16, non-contiguous RB allocation for the PSFCH symbol(s) and the limitation on the number of simultaneous transmission of PSFCH on ITS band were discussed in [2]. The conclusion then was based on the MPR evaluation simulation.
According to RAN1 conclusion in Rel-18 below, it’s most likely that multiple PSFCHs are transmitted over non-contiguous RB sets.
· One SL resource pool can be (pre-)configured to include integer number of RB sets.
· R16 NR SL PSSCH-PSFCH mapping is reused as baseline.
· A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool
Multiple PSFCHs transmitted over non-contiguous RB sets cannot be strictly avoided in RAN1. So RAN4 will not limit the resource allocation.
[bookmark: _Ref135070228]Proposal 1: RAN4 will not limit the resource allocation that multiple PSFCHs are transmitted over non-contiguous RB sets.
For RB allocations, contiguous or non-contiguous, the power backoff could be different, which will be determined by simulation campaign in current RAN4 study. It is noted that the difference between Rel-16 V2X and Rel-18 sidelink lies in ITS band and the unlicensed band. Same as Rel-16, the number of RB sets, as well as max. frequency separation between the RB sets should be based on the simulation results for MPR/A-MPR, but with different assumption for Rel-18. It is known that open loop power control based on DL pathloss is adopted by PSFCH, and when UE transmits N PSFCHs simultaneously, transmit power of each PSFCH is the same according to RAN1 agreement. After power backoff of corresponding MPR/A-MPR, available power for PSFCH can be determined, and in turn, the number of simultaneously PSFCH transmission can be derived. No limitation of the number N is needed in RAN4, and the final number is up to RAN1 decision.
[bookmark: _Ref135070230]Proposal 2: The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.
Before drawing the conclusion on the limitation for multiple PSFCHs on non-contiguous RB sets, we can send the LS to RAN1 and inform that there is no restriction on the resource allocation, so that it would be convenient for RAN1 to continue the discussion.
[bookmark: _Ref135070231]Proposal 3: RAN4 send reply LS to RAN1 including no restriction on the resource allocation for multiple PSFCHs on non-contiguous RB sets.
Conclusion
This contribution provides our consideration on PSFCH transmissions over non-contiguous RB sets with the following observation and proposals:
Proposal 1: RAN4 will not limit the resource allocation that multiple PSFCHs are transmitted over non-contiguous RB sets.
Proposal 2: The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.
Proposal 3: RAN4 send reply LS to RAN1 including no restriction on the resource allocation for multiple PSFCHs on non-contiguous RB sets.
References
[1] R1-2304218, LS on PSFCH and S-SSB transmissions over non-contiguous RB sets, RAN1#112bis-e.
[2] R4-2004745, On simultaneous transmission of PSFCH, Huawei, Hisilicon, RAN4#94Bis-e.
3GPP TSG-RAN WG4 Meeting #107	R4-230xxxx
Incheon, KR, May 22 – May 26, 2023
Title:	[Draft] Reply LS on PSFCH and S-SSB transmissions over non-contiguous RB sets
Response to:	R1-2304218
[bookmark: OLE_LINK9]Release:	Rel-18
Work Item:	NR_SL_enh2-Core

Source:	RAN4
To:	RAN1
Cc:	

Contact Person:     	
Name: 	Hu Dan
E-mail Address: 	hudan11@huawei.com


Attachments:	N/A

1. Overall Description:
RAN4 would like to thank RAN1’s request for our opinion on the issue of PSFCH and S-SSB transmissions over non-contiguous RB sets. 
Regarding the questions from RAN1 in R1-2304218
· Question 1: 
· Whether multiple PSFCHs (using existing R16/17 PSFCH format 0) can be transmitted over non-contiguous RB sets?
Answer 1: From RAN4’s perspective, multiple PSFCHs can be transmitted over non-contiguous RB sets on unlicensed band.

· Question 2: 
· If multiple PSFCHs (using existing R16/17 PSFCH format 0) can be transmitted over non-contiguous RB sets, is there a limitation(s) on e.g., number of RB sets, max. frequency separation between the RB sets, etc?
Answer 2: RAN4 need more time to evaluate MPR on unlicensed band in Rel-18. The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.


2. Actions:
To RAN2:
RAN4 respectfully ask RAN1 to take the information above into consideration, and inform RAN4 if RAN1 have any concern. 

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#108                 August 2023									     Toulouse
TSG-RAN4 Meeting#108bis              October 2023										    Xiamen
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