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Introduction
In the last meeting [1], the PSCCH/PSSCH, PSFCH design, and S-SSB design for SL-U ， Co-channel coexistence for LTE sidelink and CA have been discussed. In this contribution, we further provide our considerations on the remaining issues on the physical channel design of sidelink on unlicensed spectrum.
Discussion
Remaining issues on PSFCH occasion(s) within a COT
[bookmark: OLE_LINK6]In order to mitigate the impact of LBT failure, multiple PSFCH transmission opportunities is supported in SL-U，“one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) ,The following agreement was achieved in RAN114bis meeting,

	Agreement
[bookmark: OLE_LINK8][bookmark: OLE_LINK3][bookmark: OLE_LINK7]In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· FFS: Monitor: 
· [bookmark: OLE_LINK18]Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· [bookmark: OLE_LINK13]If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· [bookmark: OLE_LINK16]FFS: For groupcast option 1 (NACK only): 
· FFS: Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· FFS: Monitor: 
· [bookmark: OLE_LINK19]Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.



	Agreement  in RAN1 #114:
[bookmark: OLE_LINK14]When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· [bookmark: OLE_LINK20]Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· Option 3: no optimization for this case



Aim to these remaining issues, in “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, for unicast, Rx UE monitor candidate PSFCH occasion(s) until one PSFCH is detected, If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s). If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers. It is unreasonable if Rx UE attempts to monitor candidate PSFCH occasion(s) until all candidate PSFCH occasion(s) are monitored. One hand, it will cause unnecessary power consuming, one the other hand, it will increase COT conflict probability. For groupcast, it is better for connected members to keep these normal communication, Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers

[bookmark: OLE_LINK22]Proposal 1:  Support Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected. 
Proposal 2: Support Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 

[bookmark: OLE_LINK11][bookmark: OLE_LINK21]Combining with another open issue left to clarify is whether to use 1 or N bitmaps to indicate resource for N candidate PSFCH occasion(s). we think it is better to solve the conflicting, for Type 1 of PSFCH resource allocation each PSFCH transmission occupies 1 dedicated interlace. A UE determines, based on sl-PSFCH-RB-Set, all PRBs of an interlace for one PSFCH transmission in the resource pool. In other words, the PRBs indicated by bitmap of PSFCH PRBs are identifying the PSFCH interlaces. Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission can be determined in the same way as legacy NR SL,  the nth PSFCH occasion is in slot , P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period , Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s),within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission.During the Draft CR TS 38.213 discussions the editor pointed out that clarifications are necessary for the resource indication for each PSFCH occasion. A single bitmap used to indicate the resources for all candidate PSFCH occasions provides a simple solution for resource specification with some drawback in flexibility. Using N bitmaps would allow each PSFCH occasion to have a different configuration of the set of resources. While more flexible, such a solution does not provide an obvious advantage as the resources are in the same RB set and therefore experiencing the same LBT opportunities/failure. Thus, it is the simpler approach of using a single bitmap to indicate resource for N candidate PSFCH occasion.
In order to maintain the COT due to PSFCH interruption, some options were discussed in RAN1#114 meeting. It is possible transmitting PSSCH on such PSFCH occasion(s) in order to maximum resource effectivity, an additional indication can be set in SCI indication in order to using the occasion(s), so Rx UE does know such transmissions and used it, for PSFCH alt 1-1b format, the common interlace can be utilized to maintain the COT naturally. For PSFCH format 2-3a, maybe a dedicated interlace which is orthogonal to the dedicated PSFCH resource is needed, so at least support COT initiating UE or responding UE transmits on common interlace to maintain the COT due to PSFCH interruption, which would not bring any more signaling overhand ore specification impact.

Proposal 3: Support COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s) with using a single bitmap to indicate resource for N candidate PSFCH occasion.

Conclusions
Proposal 1:  Support Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected.
Proposal 2: Support Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
Proposal 3: Support COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s) with using a single bitmap to indicate resource for N candidate PSFCH occasion.
.
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