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Introduction
RAN4 sent an LS on synchronous operation between Uu and SL in TDD band [1]. Two options were discussed in RAN4 on the sidelink transmission timing when network is used as the synchronization reference. 

	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.



It was asked the feasibility of Option 2 from RAN1 perspective. In this contribution, we discuss synchronous operation between Uu and SL in TDD band for the LS from RAN2. 
Discussion
The LS from RAN4 is related to the following RAN1 agreement and the corresponding RAN1 LS to RAN4 [2]. 

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

The two options as listed in RAN4 LS were also examined in RAN1 #101-e meeting [3]. During the RAN1 discussions, the benefit of Option 2 was mentioned, i.e., to mitigate the interference between sidelink and Uu link. Specifically, if the sidelink timing is aligned with uplink timing, the interference due to sidelink transmission at network side is minimized. 

On the other hand, the concerns of using uplink timing for sidelink timing were listed as follows:

1. Achieve the similar design of NR sidelink and LTE sidelink. 

In LTE sidelink, the downlink timing is used as sidelink timing. Note that in LTE sidelink, the Uu link and sidelink generally do not share the same band. However, as RAN4 LS mentioned, a TDD band (e.g., n79) may be partially used by NR sidelink and partially used by NR Uu link. To avoid the interference at network, it is preferrable to apply uplink timing for sidelink transmissions. This also facilitate UE’s operations since otherwise, UE’s uplink transmission may have time overlap with its following sidelink transmission. 

2. Not working for Mode 2 UE, which may not have uplink timing 

The concern is valid since a mode 2 UE does not have to make uplink transmissions and hence, it may not maintain uplink timing. In this case, there is no way for the UE to use uplink timing for its sidelink transmissions. 

3. Not working for Mode 1 UE, which is in RRC idle or inactive state

This concern is valid since a mode 1 UE in RRC idle or inactive state does not maintain the uplink timing. In this case, there is no way for the UE to use uplink timing for its sidelink transmissions. 

Observation 1: For a mode 2 UE or a mode 1 UE in RRC idle or inactive state, the uplink timing is unavailable at the UE. 

In order to mitigate the interference to gNB, we may have the following modifications on Option 2:

For sidelink transmissions, 
· For mode 1 UE in RRC connected state, 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.

By restricting to mode 1 UE in RRC connected state, we could ensure the uplink timing is available at UE side, and hence uplink timing can be used for sidelink transmissions. This could at least partly mitigate the interference to network. 

Proposal 1: For sidelink transmission, 
· For mode 1 UE in RRC connected state, 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.

Conclusion
In this contribution, we provided our views on synchronous operation between Uu and SL in TDD band. Our observation and proposal are as follows:

Observation 1: For a mode 2 UE or a mode 1 UE in RRC idle or inactive state, the uplink timing is unavailable at the UE. 

Proposal 1: For sidelink transmission, 
· For mode 1 UE in RRC connected state, 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.
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