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Introduction
In R1-2106430(R4-2108114), for the case of UE synchronous operation between Uu and SL in TDD band, two options are provided as below[1]:
	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.


Based on the two options above, RAN4 raised a question to RAN1 whether it is 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#106e meeting, an email thread [106-e-NR-R17-Sidelink-05] Reply LS to R1-2106430 (LS on synchronous operation between Uu and SL in TDD band n79, RAN4) was assigned for this issue. Unfortunately, no conclusion was reached and no reply LS was provided to RAN4.
In this contribution, we share our views on this issue and provide a proposed reply LS to RAN4.
Discussions 
Impact of supporting SL UE with UL timing
[bookmark: _Toc71624947]As RAN4 cited in LS R1-2106430(R4-2108114), in Rel-16 NR V2X, SL transmission timing is aligned with DL timing of Uu based on RAN1 agreements, i.e. Option 1 is applied. In fact, this kind of synchronization scheme is used since Rel-14 LTE V2X. The following aspects are taken into SL synchronization design in the scenario of in coverage:
1, SL UE may not be in RRC connected state. Even though a UE is in network coverage, it can perform SL transmission and receiving(e.g. works in mode 2 communication) without RRC connection. In this case, the UE doesn’t have to maintain an UL timing. 
2, To communicate between RRC connected UEs and RRC idle UEs(including UEs in and out of coverage), the two types of UEs should have the same transmission timing as much as possible. Thus, downlink timing seems an appropriate choice.
Considering the scenarios for sidelink communication, the following observation can be seen:
[bookmark: _Toc8922]Option 2(To reconsider SL transmission timing to align with UL timing) is not feasible in case of the SL communication between RRC_connected UEs and RRC_idle UEs(including InC, OoC UEs) if not mandating all the InC UEs being in RRC_CONNECTED state.
Since Rel-14, for SL frame structure, the last symbol of SL slot is used as a gap symbol, which can be used for Tx/Rx switching, and also the misalignment of SL transmission timing and Uplink timing, etc. Thus, SL transmission timing is aligned with DL timing of Uu, there is no critical issue of interference between SL and Uu transmission. 
Conversely, if option 2 is applied in Rel-17, the timing of Rel-17 UE is different from Rel-14/15/16 UEs, this will cause backward compatibility problems that could seriously affect LTE and NR sidelink coexistence and mutual communication between Rel-17 UEs and Rel-14/15/16 UEs.
[bookmark: _Toc17454]Option 2 is not feasible in case of the SL communication between Rel-17 UEs and Rel-14/15/16 UEs.
On the contrary, if option 2 is applied in case of Uu and Sidelink are on same carrier, and enabled in same slot, the following restrictions need to be met:
	Condition 1: The carrier should be dedicated for the UEs with UL timing(Option 2), i.e. Not support backward compatibility.
	Condition 2: All of the sidelink UEs with UL timing(Option 2) are mandated to be in RRC_CONNECTED state. 
	Condition 3: Not support GNSS as synchronization source.
To apply option 2, the following restrictions need to be met:
	Condition 1: The carrier should be dedicated for the UEs with UL timing(Option 2), i.e. Not support backward compatibility.
	Condition 2: All of the sidelink UEs with UL timing(Option 2) are mandated to be in RRC_CONNECTED state. 
	Condition 3: Not support GNSS as synchronization source.
Proposed reply LS
On the whole, considering the scope and work progress of Rel-17 WID, RAN1 does not intend to study SL synchronization enhancement in Rel-17. To address the concerns about the interference on UL transmissions by the misalignment, one workable way is that Uu and Sidelink are configured in TDMed resources. Otherwise, to support option 2, more specification work is needed. But the time left in Rel-17 is very limited, i.e. with only one quarter left in RAN1, it is not feasible to add any new scope in Rel-17.
Based on the comprehensive analysis, we think, the SL transmission timing of Rel-16 should be reused for Rel-17 SL, even in the scenario of partially used SL with Uu in TDD band. And the following proposed reply LS as provided by FL in last meeting is given[2]:
[bookmark: _Toc24770][bookmark: _Toc30764]Proposed reply LS: From RAN1 perspective, in Rel-17, it is not feasible to consider option 2 to define SL transmission timing to align with UL timing when SL is synchronized to a network.
Conclusion
[bookmark: _GoBack]This contribution concludes with the following observations and proposal:
Observation 1: Option 2(To reconsider SL transmission timing to align with UL timing) is not feasible in case of the SL communication between RRC_connected UEs and RRC_idle UEs(including InC, OoC UEs) if not mandating all the InC UEs being in RRC_CONNECTED state.
Observation 2: Option 2 is not feasible in case of the SL communication between Rel-17 UEs and Rel-14/15/16 UEs.
Observation 3: To apply option 2, the following restrictions need to be met:
• Condition 1: The carrier should be dedicated for the UEs with UL timing(Option 2), i.e. Not support backward compatibility.
• Condition 2: All of the sidelink UEs with UL timing(Option 2) are mandated to be in RRC_CONNECTED state.
• Condition 3: Not support GNSS as synchronization source.

Proposed reply LS: From RAN1 perspective, in Rel-17, it is not feasible to consider option 2 to define SL transmission timing to align with UL timing when SL is synchronized to a network.
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