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Introduction
In [1], RAN4 sent a LS to RAN1 on an issue of synchronous operation between Uu and Sidelink in TDD band for Rel-17 eSL.
	Partially used SL with Uu in TDD band, e.g. n79, irrespective of TDM or FDM is being discussed for Rel-17 SL enhancement in RAN4. 
In Rel-16 NR V2X, SL transmission timing is aligned with DL timing of Uu based on RAN1 agreements. The same SL transmission timing if applied to Rel-17 SL in the scenario of partially used SL with Uu in TDD band may give rise to interference problem between SL and Uu. 
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, i.e.
· 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. 
· 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?


In RAN1#101-e meeting [2], similar issue was discussed and the following agreements were reached:
	Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.
· Send an LS to RAN4 asking for feedback, if any

Agreement:
· For Rel-16, UE supports sidelink transmission and reception using one reference timing.


This contribution discusses the views on the synchronous operation between Uu and SL in TDD band according to this LS from RAN4. A draft reply LS [3] is also submitted in this meeting based on the analysis below.
Discussion
In LTE D2D, only mode 1 PSSCH uses UL timing while the rest channels including mode 1 PSCCH, mode 2 PSCCH/PSSCH and PSBCH use DL timing. To align the timing between UL and DL, a TA indication field (11 bits) is carried in SCI to assist RX UE to receive mode 1 PSSCH smoothly. The different timing mechanism can be used in LTE D2D is because that PSCCH and PSSCH are transmitted in different subframes, which is totally different slot structure from NR V2X.
· In NR V2X, PSCCH and PSSCH are multiplexed in the same slot, which cannot support to use different transmission timing. When UL timing is used for both PSCCH and PSSCH of TX UE, RX UE may not be able to receive them if the UL TA is larger than the CP length, since RX UE does not know the exact UL timing.
· UL TA indication field cannot be added in SCI of NR V2X, because it can lead to backward compatibility issue.
In NR V2X, Mode 2 UEs in RRC_IDLE state do not have UL timing, and DL or GNSS or sync-ref UE’s timing can be used for sidelink transmission and reception. For NR V2X mode 1, Tx UEs in RRC_CONNECTED state with UL timing while Rx UEs are not in RRC_CONNECTED state without UL timing, sidelink communication is still not working. As it is agreed that only one reference timing is used for sidelink transmission and reception. The RX UE cannot maintain two different reference timings if TX UE1 in mode 1 using UL timing and TX UE2 in mode 2 using DL timing.
To conclude based on the analysis above, Option 1 in the LS [1] should be considered that the agreement on Rel-16 NR V2X to align SL transmission timing with DL timing is followed.
Proposal 1: Rel-17 sidelink is to follow the Rel-16 agreement to align SL transmission timing with DL timing.
Conclusion
In this contribution, Rel-17 sidelink timing reference is discussed according to the two options in the LS from RAN4, the following proposal is provided and a draft reply LS [3] to RAN4 is also submitted in this meeting.
Proposal 1: Rel-17 sidelink is to follow the Rel-16 agreement to align SL transmission timing with DL timing.
References
[1] R1-2106430, (R4-2108114) LS on synchronous operation between Uu and SL in TDD band, CATT, 3GPP RAN1 #106-e, August 16th-27th, 2021.
[2] 3GPP RAN1 #101-e Chairman’s Notes, e-Meeting, May 25th – June 5th, 2020.
[3] R1-2107228, Draft reply LS on synchronous operation between Uu and SL in TDD band, OPPO, 3GPP RAN1 #106-e, August 16th-27th, 2021



