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1 Introduction
At the TSG RAN1 Meeting #83[1], following agreements and open issues about V2V synchronization procedure and priority were made:

Agreements:
The following sync procedure should be supported:

· Priority of synchronization source includes at least transmission timing reference.

· FFS whether there is any differentiation depending on whether eNB is synchronized to GNSS in the corresponding SLSS transmissions
· SLSS transmitted from out-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is differentiated from SLSS_net with in coverage indicator 1
Agreements:
· At least reuse priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon

· FFS: any new priorities can be defined if benefits are shown
· FFS: Definition of SLSS_net, SLSS_oon

· FFS: GNSS or GNSS equivalent priority
· Working assumption: Priority of SLSS transmitted from in-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as that of  SLSS_net with in coverage indicator 1

· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is configured by eNB
· FFS: whether the configured SLSS uses the same configuration as Rel-12 D2D SLSS or not
· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1
· FFS: Periodicity of synchronization resource

· FFS: Criteria to select between signals received with the same priority (e.g., up to UE implementation)
Based on the above agreements and open issues, we discuss the issue of V2V synchronization source priority.
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.  
For in-coverage case, when PC5 based V2V and Uu operate on the same carrier, there could be two different philosophies to decide the synchronization source priority.
Prioritizing cellular performance
When 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 configure PC5-based vehicle UEs to rely on cellular synchronization. In that case, it is natural to re-use Rel12/13 synchronization source priority order.

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

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.  Then, 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 2：If PC5-based V2V performance 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
From vehicle UEs point of view, there is no way to judge which performance, cellular or V2V communication should be protected. Only network can make such decision and configure it to vehicle UEs. If cellular performance is prioritized, cellular synchronization should be followed and re-use Rel-12/13 priority order; if V2V performance is prioritized, GNSS synchronization should be followed and use priority order described in Proposal 2.
Proposal 3：Network should configure PC5-based UEs to rely on cellular or GNSS-based synchronization
· If  cellular synchronization is used, re-use Rel-12/13 synchronization source priority order
· If GNSS-based synchronization is used, use synchronization source priority order in Proposal 2
By inserting GNSS-based synchronization source into Rel-12/13 priority order, hybrid priority order to include both cellular-based and GNSS-based synchronization source can be made. However, this may not be an effective design method. First of all, protecting cellular performance and protecting V2V performance are two conflicting design targets. One of them can be protected by Proposal 1 OR 2. It is hard to protect both and so the hybrid priority order can most likely protect none of them. Besides, for a hybrid priority order, the vehicle UEs may switch among different synchronization sources and follow different kinds of synchronization, which will decrease the synchronization quality and increase the reception complexity. 
Observation：No clear benefits can be seen from hybrid priority order to include both cellular-based and GNSS-based synchronization source
3 Conclusions
In this contribution, we focus on the synchronization source priority for in-coverage case and with following proposals:
Proposal 1：If cellular performance is prioritized, PC5 based V2V UEs should rely on cellular synchronization and re-use Rel12/13 synchronization source priority order
Proposal 2：If PC5-based V2V performance 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
Proposal 3：Network should configure PC5-based UEs to rely on cellular or GNSS-based synchronization

· If  cellular synchronization is used, re-use Rel-12/13 synchronization source priority order

· If GNSS-based synchronization is used, use synchronization source priority order in Proposal 2
Observation：No clear benefits can be seen from hybrid priority order to include both cellular-based and GNSS-based synchronization source
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