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1 Introduction
At the TSG RAN1 Meeting #84bis, following agreements and open issues about V2V synchronization procedure and priority were made:

Agreement:
· 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
Based on the above agreements and open issues, we discuss the issue when eNB configures GNSS timing is prioritized
2 Discussion 
The most major difference on synchronization source from Rel-12/13 D2D to Rel-14 V2V is the introduction of GNSS as the synchronization source. With GNSS, a common timing and frequency reference is possible. For out-of coverage (OOC) case, it was agreed that GNSS is prioritized. For in-coverage case, it is agreed that synchronization direct from eNB and direct from GNSS have the same priority. However, how to set a similar synchronization source priority order similar to Rel-12/13 D2D still remains open, which is discussed in this contribution.  
As decided in RAN1-84 bis meeting, eNB can configure eNB timing or GNSS timing is prioritized. As discussed in [1], if cellular performance is prioritized, eNB timing should be prioritized; if PC-5 based V2V performance is prioritized, GNSS timing should be prioritized.  Different prioritized timing generates different priority order.
eNB timing is prioritized
If network configures eNB timing is prioritized, cellular performance should be prioritized. Assuming vehicle UEs synchronize to GNSS, it may mean a different timing for the cellular network. In that case, it is likely that PC5 based V2V will generate interference to cellular reception. Even if network is synchronized to GNSS, GNSS-based vehicle UEs are still possible asynchronous to network, considering the varying propagation delay of moving vehicle UEs.  The most efficient way to prevent this kind of interference is to re-use Rel12/13 synchronization source priority order.

Proposal 1：If eNB timing is prioritized, PC5 based V2V UEs should rely on cellular synchronization and re-use Rel12/13 synchronization source priority order
GNSS timing is prioritized 

If PC5-based vehicle UEs rely on cellular timing, when vehicle UEs fast move across cell boundaries, it is likely that V2V communication will be affected due to the change of timing. Even if adjacent cells are synchronized, the difference of cell size can still result the timing changes on the cell boundary.  Besides, PC5-based vehicle UEs will derive timing from cellular signals, which is easily affected by the Doppler effects due to the mobility nature of vehicle UEs. This will further degrade the synchronization quality for V2V communications. All these issues can be solved if PC5-based vehicle UEs can use GNSS or GNSS-equivalent as a common synchronization source.  By doing so, eNB needs to configure PC5-based vehicle UEs to rely on GNSS-based synchronization.  
For the case of GNSS is unavailable, no clear solution is ready yet. One possible way is V2V UEs follow eNB based timing instead. However, this will lead to intra-V2V interference: V2V UEs with eNB timing and V2V UEs with GNSS timing will interfere with each other. The other way is eNB can instruct selected UEs with good GNSS signal quality to send SLSS which is based on GNSS timing. This GNSS timing based SLSS can provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal. 

 Proposal 2：eNB can instruct UEs with good GNSS signal quality to send GNSS timing based SLSS to provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal
With proposal 2, it is necessary to set a rule for GNSS based synchronization source priority order. Similar to Rel-12/13 priority order can be set as:
GNSS> synchronization signal from UEs directly synchronized to GNSS> synchronization signal from UEs indirectly synchronized to GNSS> synchronization signal generated by UE itself
Proposal 3：If GNSS timing is prioritized, PC5 based V2V UEs should rely on GNSS-based synchronization and use synchronization source priority order as follows:
GNSS> synchronization signal from UEs directly synchronized to GNSS> synchronization signal from UEs indirectly synchronized to GNSS> synchronization signal generated by UE itself
3 Conclusions
In this contribution, we focus on the synchronization source priority for in-coverage case and with following proposals:
Proposal 1：If eNB timing is prioritized, PC5 based V2V UEs should rely on cellular synchronization and re-use Rel12/13 synchronization source priority order
Proposal 2：eNB can instruct UEs with good GNSS signal quality to send GNSS timing based SLSS to provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal
Proposal 3：If GNSS timing is prioritized, PC5 based V2V UEs should rely on GNSS-based synchronization and use synchronization source priority order as follows:
GNSS> synchronization signal from UEs directly synchronized to GNSS> synchronization signal from UEs indirectly synchronized to GNSS> synchronization signal generated by UE itself
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