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Background
During the RAN4#100-e meeting, a WF [1] on intra-band V2X operation has been agreed. The synchronous operation has been discussed for a long time and the SL timing issue as whether to align with UL or DL still has no conclusion. An LS has been sent to RAN1 for feasibility of UL timing alignment and the reply LS has been endorsed at this stage. Hence we give further discussion on this topic. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
It has been captured in the WF [1] as:
[image: ]
Firstly, the reply LS [2] from RAN1 on synchronous operation has been agreed during the RAN1#106-bis-e meeting and the agreement is as following:
[image: ]With that, we believe at least at Rel-17 timeline, the requirement should be based on legacy timing alignment which is DL timing alignment. The timing alignment of DL has been shown below in figure 1.
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Figure 1 Illustration of DL timing alignment
It can be seen the overlapping of SL and UL as yellow in figure 1. As the DL timing alignment cannot change based on RAN1 reply LS, another proposal as change the NTA_offset has been proposed. Since it has been agreed that the NTA_offset equals to 0 for Rel-16 Sidelink. By changing the NTA_offset we can move the SL slot with specific time as compensation for the mis-alignment of UL and SL slot. With that, it has been proposed to use the largest cell size which corresponds to the largest timing advance to cover the timing advance of UL.
However, we have to point out that this method cannot work. As we all know that TSL_TA= (NSL_TA+NSL_TA_offset)*Tc for sidelink enhancement, the NSL_TA is still set as 0 which corresponds to no timing advance as the DL timing alignment. In this case, if we set the NSL_TA_offset to compensate the TTA, then the only value that is suitable is the case that
TTA = TSL_TA which can be interpolate as:
(NSL_TA+NSL_TA_offset)*Tc = (NTA+NTA_offset)*Tc
With NSL_TA=0 , then NSL_TA_offset = NTA + NTA_offset is needed.
We know that NTA_offset is a fixed value that depends on TS 38.133. However, the value of NTA is not fixed, it will change based on the distance from the UE to the BS. Meanwhile, we can only set a fixed NSL_TA_offset which cannot be changed based on the distance from UE to the BS. In this case, it is almost impossible to set the TTA = TSL_TA.
Observation 1: As the NTA depends on the distance from UE to BS, we cannot set a fixed value of NSL_TA_offset to compensate the timing advance.
If we use the largest distance of a cell which means we choose the largest value of NTA, it still has problem. For any scenario that the UE is not at the cell edge, then in this case we over-compensated the timing advance and the over compensation is shown below in figure 2 as the orange part. 
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Figure 2 over compensation of NSL_TA_offset
Observation 2: Use the maximum cell size to develop the largest value of NSL_TA_offset might over compensate the timing advance and still the interference cannot be eliminated.
With the above observation 1 and 2, we don’t see adjusting the NSL_TA_offset a suitable method to overcome the different timing alignment. 
Proposal: Adjusting NSL_TA_offset cannot solve the issue caused by different timing alignment.
Conclusions
In this contribution, we give discussion on synchronous operation and the observation and proposals are as below：
Observation 1: As the NTA depends on the distance from UE to BS, we cannot set a fixed value of NSL_TA_offset to compensate the timing advance.
Observation 2: Use the maximum cell size to develop the largest value of NSL_TA_offset might over compensate the timing advance and still the interference cannot be eliminated.
Proposal: Adjusting NSL_TA_offset cannot solve the issue caused by different timing alignment.
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Topic #2: Synchronous operation between SL and Uu .

Issue 2-1-1: Timing advance -
Proposals«

o]

Option 1: RAN4 can concluded that 15us TA time difference as worst case between NR SL
transmission with 13us NTA offset in n79 ISD 500m cell. The all SCS waveform do not have any
interference problem in its own device based on current RAN1 & RRM agreement. «

Option 2: RAN4 further discuss the Nta sp values in n79 in real field. And Nta_offset will reuse the
NR Uu in n79 for NR SL operation. «

Option 3: Other options are not precluded. «

RANA4 continue to discuss the worst case of ISD to determine TA in the next meeting. «
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There are two options under discussion in RAN4 as below. «
Option 1: To follow the Rel-16 agreement to align SL transmission timing with DL timing. «
Option 2: To reconsider SL transmission timing to align with UL timing to mitigate the interference between Uu and SL,
ie.o
¢ For sidelink transmissions, «

«  SL transmission timing is aligned with Uplink timing when Uu and sidelink is TDMed/FDMed
coexistence in the same band, including TDM coexistence within the same carrier or different
carriers. o

«  Otherwise, SL transmission timing is aligned with Downlink timing. «

RAN4 respectfully ask RAN1 to clarify that is it feasible that RAN4 consider option 2 from RAN1 perspective to define
SL transmission timing to align with UL timing when SL is synchronized to a network? «
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