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1 Introduction
There is an LS sent from RAN1 regarding inter-frequency synchronization type, including the following RAN1 agreements [1].
	· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

FFS: The priority order for out of coverage case


 In this contribution, we will discuss the issues for inter-frequency synchronization configuration.
2 GNSS timing
In case the UE is configured by the serving cell to prioritize GNSS timing for synchronization on a carrier, the UE should obtain GNSS timing from GPS, Beidou or other satellite systems, and use the sidelink resource configuration according to GNSS timing. 
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Fig.1 GNSS timing for synchronization
However, if the UE is out of coverage of V2X carrier and does not receive any configuration of reference type (eNB timing or GNSS timing) for the carrier, GNSS timing should be the first priority, according to the following agreement reached in RAN1. 
	GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier.


In such a case, the UE should first obtain GNSS timing, and if GNSS timing is not available with sufficient reliability, the UE should follow the legacy reference UE timing procedure for D2D communication. How to assess that GNSS quality is sufficiently reliable should be specified by RAN4.
Proposal 1: if the UE is out of coverage of V2X carrier, and does not receive any configuration of reference type (eNB timing or GNSS timing) for the V2X carrier, GNSS timing should be the first priority.
The UE may also transmit GNSS specific SLSS ID for synchronization with other UEs without GNSS timing according to RAN1’s working assumptions, but further details may need to be discussed in RAN1.
Proposal 2: It is up to RAN1 to further discuss whether and how the UE transmits GNSS specific SLSS.
3 eNB timing
In case the UE is configured to use eNB timing for synchronization on a carrier, the UE should obtain eNB timing from the serving cell (idle) or the Pcell (connected), and use the sidelink resource configuration according to eNB timing. Same as legacy, the UE may also transmit in-coverage specific SLSS ID for synchronization with other UEs without eNB timing, as illustrated in Fig.2.

[image: image2.emf]eNB 

timing

InC specific 

SLSS


Fig.2 eNB timing for synchronization
In Rel-13 eD2D, it was agreed by RAN2 that the serving cell can configure the synchronization configuration for another carrier, and that the serving cell or Pcell can serve as the reference carrier. For V2V, it was agreed by RAN1 that “Rel-13 D2D synchronization resource configuration principle is reused”. Therefore, if the serving cell configures eNB timing for another carrier, the serving cell should also configure synchronization configurations for that carrier, no matter whether there is a cell on that carrier or not. 
Same as Rel-12/13 D2D, the serving cell may configure the UE to transmit SLSS/MIB-SL by dedicated signaling (connected) or via SIB (idle and connected).
If the UE is out of coverage of the V2X carrier, but configured by the serving cell to use eNB timing, the UE should transmit MIB-SL with In-coverage set to TRUE.
Proposal 3: For eNB timing, the Rel-13 synchronization mechanism can be reused. The synchronization configuration can be configured for another carrier, by the serving cell which serves as the reference cell. 
Proposal 4: If the UE is out of coverage of V2X carrier, but configured by the serving cell to use eNB timing, the UE should transmit MIB-SL with In-coverage set to TRUE.
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Fig.3 MIB-SL/SLSSID transmission for eNB timing
4 Conclusion
In this contribution, we discussed the case that the issues for synchronization configurations. 
For GNSS timing, some proposals below have been proposed.
Proposal 1: if the UE is out of coverage of V2X carrier, and does not receive any configuration of reference type (eNB timing or GNSS timing) for the V2X carrier, GNSS timing should be the first priority.
Proposal 2: It is up to RAN1 to further discuss whether and how the UE transmits GNSS specific SLSS.
For eNB timing, we proposed that:
Proposal 3: For eNB timing, the Rel-13 synchronization mechanism can be reused. The synchronization configuration can be configured for another carrier, by the serving cell which serves as the reference cell. 
Proposal 4: If the UE is out of coverage of V2X carrier, but configured by the serving cell to use eNB timing, the UE should transmit MIB-SL with In-coverage set to TRUE.
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