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Introduction
In RAN#95-e, Rel-18 NR sidelink evolution has been approved and sidelink on unlicensed spectrum will be studied and specified in order to increase bandwidth for sidelink transmission as described in [1]. In RAN1#112, RAN1 discussed and made some agreements [2].
In this contribution, we discuss our view on physical channel design framework for SL-unlicensed.

Discussion
Slot structure
Regarding AGC symbols for slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, we have discussed the number of AGC symbols for the 1st and 2nd starting symbols in terms of Tx UE behaviour and Rx UE behaviour respectively. 
At RAN1 #111, the following options were agreed for down-selection later:
	Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· [bookmark: _Hlk131763767]Regarding Tx UE behaviour:
· [bookmark: _Hlk131763789]If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot



Regarding Tx UE behaviour, Option 2 minimizes resource usage and ensures better spectrum efficiency compared to Option 1, which allocates an additional dedicated symbol for AGC purposes that may not always be necessary. Moreover, for Option 2, the Listen Before Talk (LBT) procedure already provides sufficient protection against potential AGC issues, eliminating the need for a second AGC symbol. Lastly, by using only 1 AGC symbol, Option 2 simplifies implementation, as it avoids the complexity of redesigning DMRS patterns to prevent conflicts that may arise with a second AGC symbol.
Regarding Rx UE behaviour, at least when the Rx UE detects a PSCCH/PSSCH transmission starting from the 1st starting symbol, only one AGC symbol would be monitored. We think the condition whether to monitor 1 or 2 AGC symbol(s) in a slot does not have to be restricted, and it would be up to Rx UE implementation. Therefore, we support that It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot.
[bookmark: _Ref127452087]Proposal 1: Regarding Tx UE behaviour, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose if PSCCH/PSSCH transmission starts from 1st starting symbol (Option 2).
[bookmark: _Ref131765184]Proposal 2: Regarding Rx UE behaviour, it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission (Option D).


Enhancements for SL resource allocation mode 2
Procedure in the case of LBT failure for mode 2
In RAN1#109-e, it was agreed to support UE-to-UE COT sharing for NR-U. Though it is still FFS which SL channels/signals can be transmitted from a COT-shared UE, if PSFCH transmission corresponding to PSSCH within the shared COT is supported and LBT is required for the COT-shared UE before transmitting the PSFCH, a procedure in the case of LBT failure is necessary.
At RAN1#112, the following agreement has been made for the PSFCH transmission.
	Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 


At RAN1#112b-e, the following agreement has been made.
	Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration
· FFS value range of N
· FFS detailed design of such N associated candidate PSFCH occasion(s)
· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.
· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)
· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. 
· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them
· FFS other details
· E.g., how to meet the HARQ RTT restriction
· E.g., UE behavior on transmitting PSFCH
· E.g., how to avoid the risk of losing the COT if the COT is interrupted by periodic PSFCH occasions



Considering a resource efficiency for PSFCH, we propose to support a dynamic indication of the PSFCH resource through a COT sharing information in SCI.
[bookmark: _Ref118639155]Proposal 3: PSFCH occasion(s) are (pre-)configured and dynamically indicated by COT initiating UE.


Conclusion
Proposal 1: Regarding Tx UE behaviour, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose if PSCCH/PSSCH transmission starts from 1st starting symbol (Option 2). 
Proposal 2: Regarding Rx UE behaviour, it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission (Option D).
Proposal 3: PSFCH occasion(s) are (pre-)configured and dynamically indicated by COT initiating UE. 
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