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Introduction
In the LS from RAN4[1], the issues on synchronous operation between Uu and SL in TDD band are raised, and RAN4 provides two potential options: 
	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#106e meeting, the issues have been discussed but without consensus[2]. In this contribution, we will further discuss this issue and share our views. 
 
Discussion
The pros and cons for each option are summarized as following:
· Option 1(Aligning SL transmission timing with DL timing, i.e. Rel-16 mechanism)
· Pros: 
· Allows sidelink communication between RRC_CONNECTED and RRC_IDLE/INACTIVE UEs
· No backward compatible issues between Rel-16 and Rel-17 UEs
· Cons:
· Potential Inter-symbol interference at gNB side due to timing misalignment between SL transmission and UL transmission 
· Option 2(Aligning SL transmission timing with UL timing when Uu and sidelink is coexistence in the same carrier/band)
· Pros: 
· Mitigating inter-symbol interference at gNB side
· Cons:
· The pre-requisite of option 2 is to mandate all the SL active UEs within network coverage being RRC_CONNECTED state
· Potential backward compatible issues between Rel-16 and Rel-17 UEs.

The main argument on option 2 is that option 2 can provide better performance on mitigating inter-symbol interference at gNB side. However, there are two mechanisms that have been used in Rel-16 NR-V2X(i.e. option 1) for mitigating interference at gNB side, i.e. DL pathloss based power control and GAP symbol. Further considered that the number and the starting location of the sidelink symbols in a slot are both configurable, it can provide the flexibility for gNB to make more than one GAP symbols for sidelink transmission. The inter-symbol interference between Uu and sidelink can be mitigated if Uu and sidelink are multiplexed in TDM manner.
Observation 1: For mitigating inter-symbol interference due to SL transmission at gNB side, there are two mechanisms in Rel-16 NR-V2X (i.e. option 1):
· DL-pathloss based power control
· Flexible GAP symbols when operating within network coverage, i.e. configurable number and location of sidelink symbols in a slot.

Regarding the backward compatible issue between Rel-17 SL and Rel-16 SL, there is a clear note in Rel-17 eSL WID that “Enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 sidelink should be able to coexist with Rel-16 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-17 sidelink in a dedicated resource pool”. From WID’s perspective, even there is a potential room for defining new feature which is not backward compatible with Rel-16 in a dedicated resource pool. However, according to Rel-16 SL design, SL synchronization is designed in a system/cell-specific manner which will used for all the resource pool. If there is a Rel-16 SL UE which is coexistence with Rel-17 SL UE in same carrier, the SL synchronization operation in Rel-17 should be backward compatible with Rel-16 design aspects. Otherwise, there is potential issue on communication between Rel-17 SL UE and Rel-16 SL UE.
Observation 2: Option 2 is not feasible at least in case that R16 SL-UE is coexisting with R17 SL UE in same carrier.

If option 2 is used in Rel-17 sidelink, the pre-requisite of option 2 is to mandate all the SL active UEs within network coverage being RRC_CONNECTED state, it has clearly objected by most of companies in this email discussion in RAN1#106e meeting. Even there is potential opportunity for performing option 2 for mode 1 UE only, but there are still some issues to be addressed: one is the communication between mode 1 UE and mode 2 UE(mode 2 UE is in RRC_IDEL/INACTIVE state, it will follow the DL timing); The other is that, even mode 1 UE is only communicated with mode 1 UE within mode 1’s resource pool, the SL synchronization mechanism should be further studied whether resource pool specific timing is feasible, current Rel-16 SL synchronization is defined in carrier/cell-specific manner not in resource pool specific manner, and all the SL active UEs should following DL timing with the consideration of  RRC_IDEL/INACTIVE state UEs.
Furthermore, in Rel-17 NR sidelink enhancement WID, there is no objective on SL synchronization enhancement. With the consideration that only 1 RAN1 meetings are left until the end of Rel-17, and there are too many remaining issues on Rel-17 sidelink enhancements to be discussed, therefore it is not feasible to study further on SL synchronization enhancement in Rel-17. Otherwise, the WID scope for Rel-17 NR sidelink enhancement should be updated and discussed in RAN plenary.
Observation 3: RAN1 has not studied the use of UL timing as a reference in NR SL, and there is no objective on SL synchronization enhancement for RAN1 in the R17 NR sidelink enhancement WID.

Based on current situation, option 2 is not feasible in Rel-17 sidelink enhancement due to two factors: one is that RAN1 has identified the potential issued scenarios for option 2; The other is that RAN1 does not intend to further study SL synchronization enhancement in Rel-17 due to current workload in RAN1 and that SL synchronization is outside of WID scope.  
Proposed Reply LS to RAN4: 
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. RAN1 would also like to note that Rel-16 SL provides DL-pathloss based power control and configurable number and location of sidelink symbols in a slot to mitigate SL interference at the gNB.

Conclusion
The LS reply for RAN4 on synchronous operation between Uu and SL in TDD band were discussed, particularly, we have following observations and proposal.
Observation 1: For mitigating inter-symbol interference due to SL transmission at gNB side, there are two mechanisms in Rel-16 NR-V2X (i.e. option 1):
· DL-pathloss based power control
· Flexible GAP symbols when operating within network coverage, i.e. configurable number and location of sidelink symbols in a slot.
Observation 2: Option 2 is not feasible at least in case that R16 SL-UE is coexisting with R17 SL UE in same carrier.
Observation 3: RAN1 has not studied the use of UL timing as a reference in NR SL, and there is no objective on SL synchronization enhancement for RAN1 in the R17 NR sidelink enhancement WID.
Proposed Reply LS to RAN4: 
· 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. RAN1 would also like to note that Rel-16 SL provides DL-pathloss based power control and configurable number and location of sidelink symbols in a slot to mitigate SL interference at the gNB.
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