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1. Introduction
This contribution addresses the following objective of NR V2X study item [1].
1: Sidelink design [RAN1, RAN2]:
	Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
-	Study sidelink synchronization mechanism

2. Discussion 
2.1. Synchronization procedure for NR V2X
In LTE V2X, GNSS, eNB, and UE could be used as synchronization reference. This is because, in regions where the GNSS signal is not well received such tunnel or dense urban, the eNB/gNB signal or the SLSS transmitted by the UE may be more effective for inter-UE synchronization. This approach can be maintained in the NR sidelink. In addition to GNSS, eNB, and UE, NR gNB can also be a synchronization reference. 
Proposal 1: GNSS, eNB, gNB, and UE can be used as synchronization reference in NR sidelink.
From the perspective of UEs capable of both LTE V2X and NR V2X, it is desirable that the timing of LTE sidelink and NR sidelink is aligned. This issue is already discussed in rel-15, if timing is misaligned between carriers, half duplex or power sharing issues will increase. Therefore, RAN1 should study the mechanism to align the timing of LTE and NR sidelink. 
Proposal 2: RAN1 should study the mechanism to align the timing of LTE and NR sidelink.
As a starting point, rel. 14/15 V2X synchronization procedures can be considered. However, rel. 14/15 V2X synchronization procedure is a bit complicated to accommodate various scenarios and spirit of compromise. Some simplification can be considered in NR V2X. 
Proposal 3: Rel. 14/15 V2X synchronization procedures can be considered as a starting point for the synchronization for NR V2X and some simplification can be considered. 
In the existing LTE V2X, once the synch reference is selected, only the selected synchronization reference is tracked and no other asynchronous synchronization cluster is searched. However, when two UEs located in different synchronization clusters attempt to communicate each other, Rel. 14 V2X UEs cannot communicate. Rel. In 12/13 D2D, the operation to search asynchronous synchronization reference was supported while dropping a part of the packet transmission, but the corresponding process was not supported in V2X. Therefore, multi-cluster synchronization signal searching / tracking can be introduced for seamless communication in NR V2X.
Proposal 4: Multi-cluster synchronization signal searching / tracking can be introduced for seamless communication in NR V2X.
On the other hand, as the carrier frequency increases, the CP length becomes smaller. In the NR sidelink, especially for FR2, the CP length may not be sufficient for the sidelink communication because the propagation delay as well as the delay spread of the link-to-link must be considered. 
Observation 1: As the carrier frequency increases, the CP length becomes smaller. In FR2, the CP length may not be sufficient to absorb propagation delay from different UEs. 
Using a longer CP to absorb the propagation delay from the CP may not be the desired behavior because it increases the overhead. To solve this problem, a location based resource pool selection method as supported in rel. 14 can be helpful. For example, UEs in a specific location (zone) may use similar time resources, and signals multiplexed in a particular time resource region from a specific receiving UE may reach similar propagation delays. In order for the receiving UE to effectively receive the signal from a specific zone, a synchronization signal may be transmitted for each zone. Also, the receiving UE should be able to track signals from multiple zones. Figure 1 illustrates the example of zone based synchronization in FR2. 
Proposal 5: RAN1 should study the synchronization procedure to facilitate sidelink communication without increasing the CP length in FR2.
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Figure 1 An example of zone based synchronization in FR2

2.2. SLSS/PSBCH format for NR V2X
The NR PSS uses m-sequence with 127 length and SSS uses gold sequence with 127 length. A single NR SSB (SS/PBCH block) occupies 12 RBs and 4 symbols within a slot. Also, unlike LTE SLSS / PSBCH, it may not be transmitted in the center of the band. Specifically, the NR SSB can be transmitted at the candidate synchronization raster location. NR SLSS / PSBCH may also be transmitted in any frequency raster within a sidelink carrier, not around DC. However, UE should not blind search the frequency location of SLSS / PSBCH to reduce detection complexity of receiving UE. The network can indicate the frequency resource in which SLSS / PSBCH can be transmitted. 
Proposal 6: Network can indicate the frequency resource in which the SLSS/PSBCH can be transmitted to reduce UE complexity. 
NR SLSS/PSBCH can be designed by considering NR SSB (SS/PBCH block) as baseline. If NR SLSS/PSBCH reuses NR SSB structure, it is desirable that NR sidelink has little correlation with PSS/SSS of gNB. For example, sidelink PSS/SSS can use irreducible and primitive polynomials that gNB does not use. Alternatively, a completely different sequence than NR PSS/SSS can be used.
Proposal 7: NR SLSS/PSBCH can be designed by considering NR SSB (SS/PBCH block) as baseline. 

3. Conclusion
This contribution discussed on sidelink synchronizatinon procedures and format. The discussions can be summarized as follows:
Proposal 1: GNSS, eNB, gNB, and UE can be used as synchronization reference in NR sidelink.
Proposal 2: RAN1 should study the mechanism to align the timing of LTE and NR sidelink.
Proposal 3: Rel. 14/15 V2X synchronization procedures can be considered as a starting point for the synchronization for NR V2X and some simplification can be considered. 
Proposal 4: Multi-cluster synchronization signal searching / tracking can be introduced for seamless communication in NR V2X.
Observation 1: As the carrier frequency increases, the CP length becomes smaller. In FR2, the CP length may not be sufficient to absorb propagation delay from different UEs. 
Proposal 5: RAN1 should study the synchronization procedure to facilitate sidelink communication without increasing the CP length in FR2.
Proposal 6: Network can indicate the frequency resource in which the SLSS/PSBCH can be transmitted to reduce UE complexity. 
Proposal 7: NR SLSS/PSBCH can be designed by considering NR SSB (SS/PBCH block) as baseline. 
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