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Background
During the RAN4#98-bis-e meeting, a WF [1] on synchronous issue has been agreed for intra-band concurrent operation. The issue that whether to send an LS to RAN1 on the timing alignment of SL to Uu interface UL or DL has been discussed and it has been agreed to further study the pros and cons on the different timing alignment method. In this paper, we give further analysis on this issue.
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Currently, the timing advance of sidelink slot is set to 0 as captured in TS 38.133 which means the timing slot is aligned with Uu interface DL timing. This has been agreed from RAN1 and the concern is for those RRC_IDLE mode UE who has no UL transmission thus no timing advance information and hence no reference to the SL slots. However, as discussed currently in RAN4 SL enhancement work of intra-band concurrent operation, the DL timing alignment of SL will have some problem which has been discussed in our parallel paper [2] and [3] and captured as below:
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Figure 1a TDM operation interference scenario				Figure 1b FDM operation interference scenario
From our analysis, for figure 1a TDM operation, the overlap as yellow part happens when there is SL switches to UL and hence the transient period, as well as the switching capability as considering single RF chain architecture which requires more switching time as it has been agreed around 150us switching time of LTE SL to NR SL and this time can be a reference to the switching time of SL to NR switching. With the above consideration, the TTA of around maximum 21us (calculated in [3]) is not a big issue. Even if the TTA is eliminated by UL timing alignment of SL, there still need guard period from SL to UL switching with around 150us 
Observation 1: For TDM operation the overlapping caused by DL timing alignment should also consider the whole switching time hence the TTA is not critical.
For figure 1b FDM operation, it has been discussed in our parallel paper as [3] and the overlapping of yellow part shown in figure 1b should also consider the transient period. As currently the transient period of PSCCH and PSSCH transmission has been located in the guard period of SL transmission slot and hence 20us will be needed as two time 10us transient period. With that, currently the symbol length of 60 kHz of 17.8us is not long enough to cover at least the 20us transient period. Hence for larger SCS with shorter symbol length, the guard period as one symbol is not long enough even if take out the consideration of TTA.
Observation 2: For FDM operation, the guard period of 1 symbol length is not long enough for higher SCS even take out the consideration of TTA. 
With the above discussion, we found out that not only TDM operation but also FDM operation the TTA is not a critical issue for switching time and guard period. Considering the conclusion of RAN1 has considered also the RRC_IDLE mode UEs, we believe to follow current RAN1 agreement on the timing alignment is a good choice to eliminate inter-group understanding confusion and minimize the spec change.
Proposal: To keep current timing advance of TS 38.133 unchanged for intra-band concurrent operation.
Conclusions
In this contribution, we give discussion on timing issue on intra-band concurrent operation：
Observation 1: For TDM operation the overlapping caused by DL timing alignment should also consider the whole switching time hence the TTA is not critical.
Observation 2: For FDM operation, the guard period of 1 symbol length is not long enough for higher SCS even take out the consideration of TTA. 
Proposal: To keep current timing advance of TS 38.133 unchanged for intra-band concurrent operation.
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