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1. Introduction
In Rel-16 NR V2X, operator had high demand on partial used SL operation with NR Uu in band n79 and RAN4 had a lot of discussion without further study. The agreement achieved in Rel-16 is to postpone this issue to Rel-17 SL enhancement [1]. In RAN4#97e meeting, the work plan of NR SL enhancement in Rel-17 was approved, in which partial used SL operation with NR Uu in band n79 is included based on RAN4 consensus [2]. 
This contribution will provide our views and analysis on synchronization issues of SL and Uu in band n79 and associated frequency separation/timing alignment issues.
2. Discussion
The detailed work plan regarding band n79 is indicated as follows:
	· General scope to introduce NR SL enhancement for RF requirements at FR1
· n79 partial used SL operation with NR n79 Uu and other Uu operating bands
· Cover the Frequency separation issues and timing alignment issue
· Simulation assumptions on co-existence study for licensed bands which the SL application scenario is different from n38 and n79. Initial simulation results can also be provided if available.



In Rel-16 NR V2X, the synchronization issues of simultaneous SL and Uu transmission were discussed. The consensus made among companies is to postpone the issue to Rel-17 V2X WI.
	Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
· Proposals
· Option 1: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.
· Option 2: The specific synchronization reference source that should be used in different scenarios has already been defined in RAN1 and RAN4 RRM session. RAN4 should follow the guidelines set by RAN1 and agreement in RAN4 RRM session. 
· Recommended WF
· Align with RAN1 decision and RAN4 RRM agreement

Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
Transmission timing between Uu and SL
· Proposals
· Option 1: SL transmission timing should be aligned with the UL timing of NR Uu not the DL timing.
· Option 2: This is in RAN1 scope and is currently being discussed in RAN1.(Qualcomm)
· Recommended WF
· Option 1: In RRM session, RAN4 already decided the transmission timing between Uu and SL. Is it possible to revert the agreement at this moment? It will be further discussed in Rel-17 or maintenance of 5G V2X WI.
· Option 2: This is in RAN1 scope and is currently being discussed in RAN1.

Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The frequency separation between Uu and SL     
· Proposals
· Option 1: RAN4 carefully check the frequency separation between V2X SL operation and Uu uplink transmission in n79 for con-current V2X operation. Then, the V2X_n79-n79 can support in Rel-17.
· Option 2: The frequency separation between Uu and SL should be based on the results of a Uu/SL coexistence study. 
· Recommended WF
Both options mentioned that the frequency separation will be studied in Rel-17.



When SL and Uu are operated in the same licensed band, the timing alignment issue need to be studied, particularly for TDD synchronization scenario. Synchronization reference source and timing advance are involved.
NR V2X has three types of synchronization reference sources, namely GNSS, network and SyncRef UE. When SL and Uu are operated in the same licensed band, different synchronization reference sources between SL and Uu might lead to the problem of timing misalignment between Uu and SL except the timing advance. The time alignment between SL and Uu needs to be guaranteed as a prerequisite. Considering, Uu uses network, i.e. gNB and eNB as synchronization reference source, SL is necessary to use network as synchronization reference source to avoid timing misalignment problem as much as possible.
Proposal 1: When SL and Uu are operated in the same licensed band, network should be used as synchronization reference source for SL. 
The second issue is timing advance. We know that timing advance is defined for UL transmission of Uu. As per TS 38.133, there is no timing advancing defined for such three synchronization reference sources for NR V2X.
	


The sidelink transmissions takes place  before the subframe starting boundary as defined in TS 38.331 [2], where  = 0 and=0.



When SL operation is partially operated in TDD licensed band with Uu, the timing issue between SL and Uu possibly brings about performance degradation of SL and Uu. In Rel-16, the problems aroused by timing misalignment due to different timing advance between SL and Uu were initially discussed [3] [4]. It can be observed that SL performance could be degraded if SL slot is aligned with DL slot instead of UL slot.

Proposal 2: SL timing should be aligned with UL timing of Uu instead of Uu when SL and Uu are operated in the same licensed band.







3. Conclusion
This contribution discusses the synchronous operation between Uu and SL in licensed band. The following proposals are derived:
Proposal 1: When SL and Uu are operated in the same licensed band, network should be used as synchronization reference source for SL. 
Proposal 2: SL timing should be aligned with UL timing of Uu instead of Uu when SL and Uu are operated in the same licensed band.
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