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Introduction
This is to discuss how to determine the transmission timing of PSFCH in case the TX timing and RX timing are not synchronized from the PSFCH transmitters (i.e. PSSCH receiver) perspective. 
Discussion
According to sync procedure of R16 NR-V2X, specified in TS 38.331 section 5.8.6, for two UEs communicating via PC5


Figure 1 Sync procedure for UEs communication via PC5

Each UE (UE1 and UE2) based on the sync source in the proximity (gNB, GNSS and UE), and the sync configuration, to derive the sync reference, of which the sync is used as the reference of Tx sync of its own:
· UE1 to derive the sync for UE1 transmission, e.g., sync-1;
· UE2 to derive the sync for UE2 transmission, e.g., sync-2;
Since besides the GNSS, the gNB/UE sync reference may be different from different UE’s proximity, so the Tx-sync of each UE may be different.
[bookmark: _Toc60841414][bookmark: _Toc68081218]Observation 1: Based on the R16 NR-V2X sync procedure, it is possible that two UEs communicating via PC5 adopt different Tx-sync.
In LTE, since there is no PHY feedback, the transmission of UE1 and UE2 are independent from PHY-layer perspective, i.e., from UE1 perspective
· For the PSCCH/PSSCH transmission from UE1 to UE2, it uses UE1 Tx pool and follows the timing derived from UE1’s sync source (i.e., sync-1). 
· For the PSCCH/PSSCH transmission from UE2 to UE1, it uses UE1 Rx pool and follows the timing derived from UE2 (i.e., sync-2).
The two pools are not necessarily sync-ed with each other, so even if sync-1/2 are different, the current specification is able to handle it, and therefore, there is no need to align the sync of the two UEs in a PC5 link.
While for NR, since there is PHY feedback introduced, i.e., PSFCH, there seems a need to align the sync of the two UEs in a PC5 link, i.e. from UE1 perspective .
· For the PSCCH/PSSCH transmission from UE1 to UE2, it uses UE1 Tx pool and follows the timing derived from UE1’s sync source (i.e., sync-1).
· For the PSFCH transmission from UE2 to UE1, it uses UE1 Tx pool;
Which sync timing is used for UE1 to receive PSFCH from UE2, sync-1 or sync-2, in case there is timing difference between sync-1 and sync-2?
· If sync-2 is used for PSFCH reception by UE1, the time/frequency resources of UE1 Tx pool is not aligned with sync-2;
· If sync-1 is used for PSFCH reception by UE1, that requires UE2 to perform PSFCH transmission in a time/frequency resource which is not aligned with its Tx sync (i.e., sync-2)
[bookmark: _Toc60841415][bookmark: _Toc68081219]Observation 2: For the transmission of PSFCH, sync difference between Tx-UE and Rx-UE(s) is not feasible.
Actually, the issue has previously already identified by RAN4, in LS of R4-1912826
RAN4 is discussing the need of requirements for sidelink synchronization when multiple asynchronized sources are presented. RAN4 noticed that RAN1 agreed the following synchronization source priority.
[…]
With the above synchronization source priority, RAN4 identifies the following scenarios in which timing misalignment may exist between UEs communicating on SL
· UE1 and UE2 synced to two different gNBs, but the 2 gNBs are with different timing
· UE1 and UE2 synced to two different eNBs, but the 2 eNBs are with different timing
· UE1 synced to eNB, UE2 synced to gNB, eNB and gNB are with different timing
RAN4 would ask RAN2 to check if there is any signalling available for timing adjustment in the above scenarios where multiple gNB/eNB with different timing are presented.
However, this LS ended up with introducing the offsetDFN, which is actually the tool for another issue, i.e., how to solve the misalignment between SL TX and UL TX, not for the misalignment between SL TX two UEs, as in LS reply by RAN1 in R1-1913696
It is RAN1 understanding that asynchronous deployment scenarios also existed in LTE-V2X. RAN1 believes that the “offsetDFN” parameter used in LTE-V2X is also necessary in NR-V2X for aligning sidelink timing in some scenarios when GNSS is used as high priority synchronization source. 
RAN1 has not discussed all details of the scenarios mentioned above and based on the working assumption there is no specific signaling support for timing adjustment in these scenarios.   
I.e., this issue was not really solved.
There is the following description in TS 38.331
[bookmark: _Toc46439397][bookmark: _Toc46444234][bookmark: _Toc46486995][bookmark: _Toc52836873][bookmark: _Toc52837881][bookmark: _Toc53006521]5.8.6.1	General
The purpose of this procedure is to select a synchronisation reference and used when transmitting NR sidelink communication.
Considering that at current stage, reuse existing sync mechanism is more preferred than introducing new behavior to address above issue. Therefore, in our view, the sync procedure specified in TS 38.331 section 5.8.6 is applicable to PSFCH transmission.

Proposal 1: The sync procedure specified in TS 38.331 section 5.8.6 is applicable to PSFCH transmission.

Conclusion
How to determine the transmission timing of PSFCH in case of asynchronization between unicast pairing UEs is discussed. The following observations and proposal are given.
Observation 1: Based on the R16 NR-V2X sync procedure, it is possible that two UEs communicating via PC5 adopt different Tx-sync.
Observation 2: For the transmission of PSFCH, sync difference between Tx-UE and Rx-UE(s) is not feasible.
Proposal 1: The sync procedure specified in TS 38.331 section 5.8.6 is applicable to PSFCH transmission.
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