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1 Introduction
V2V WI has been approved in last plenary meeting. In V2X SI, some agreements have been made for V2X synchronization.
Agreement:
· eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the vehicle UE operates on PC5 V2V
· At least reuse priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon
· 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
However, there are many remaining issues that have not been solved. In this contribution, we would like to list and discuss those remaining issues.
2 Remaining Issues
Synchronization priority
In D2D, it has been agreed that: SLSS_net with in coverage indicator 1 > SLSS_net with in coverage indicator 0 > SLSS_oon. In V2V, GNSS is considered as an additional synchronization source. It has been agreed that eNB can indicate in coverage UEs to use eNB-based synchronization or GNSS. If eNB is synchronized to GNSS, it can indicate in coverage UEs to directly synchronize to GNSS. Otherwise, eNB will indicate in coverage UEs to synchronize to eNB-based synchronization.
Figure 1 illustrates UEs in different synchronization scenarios. In Figure 1, eNB2 is synchronized to GNSS and eNB1 is not synchronized to eNB. Therefore, eNB1 indicates UE1 to synchronize to PSS/SSS; eNB2 indicates UE2 to synchronize to GNSS. It has been agreed as working assumption that priority of SLSS transmitted from UE1 is the same as SLSS transmitted from UE2. We think SLSS with the same priority could belong to the same SLSS set. Receiving UE, e.g. UE3, does not know whether the transmitting UE (in coverage UE) is synchronized to eNB based or GNSS. In this case, it could be based on S-RSRP whether UE3 chooses UE1 or UE2. 
We think, in order for out of coverage UEs to be synchronized as much as possible, GNSS or GNSS equivalent should be given higher priority than eNB based. Therefore, SLSS transmitted from out of coverage UEs, which are synchronized directly to GNSS, should have higher priority than SLSS transmitted from in coverage UEs. In addition, out of coverage UEs directly synchronized with GNSS is just one hop from GNSS but in coverage UEs may be one hop or two hops from GNSS.
From above, we can draw the conclusion on priority order: 
GNSS>SLSS_OOC_GNSS>SLSS_IN_1> SLSS_IN_0>SLSS_OOC_NORMAL. 
Where GNSS is GNSS or GNSS equivalent and SLSS_OOC_GNSS is SLSS transmitted by out of coverage UEs, which are directly synchronized to GNSS or GNSS equivalent. SLSS_IN_1 is SLSS_net with in coverage indicator 1. SLSS_IN_0 is SLSS_net with in coverage indicator 0. SLSS_OOC_NORMAL is SLSS_oon.
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Figure 1. V2V synchronization scenarios

SLSS transmitted by out of coverage UEs synchronized directly to GNSS
[bookmark: _GoBack]SLSS defined for D2D is divided into two sets: one is for SLSS_net and the other is for SLSS_oon. Different IDs are used for the two sets, which causes the use of different root indices to generate primary synchronization signal for the two sets. Currently SLSS_net uses root index 26 and SLSS_oon uses root index 37. One possibility of designing SLSS for out of coverage UEs synchronized to GNSS is that different root indices are used. We simulated the cross-correlation as a function of timing offset with different root indices and found that root 16 (or 47) has the most comparable results as root 26 (or 37). Figure 2 shows simulation result of the cross-correlation as a function of timing offset for root 16 (or 47) and root 26 (37). It can be seen that root 16 (or 47) has comparable performance as root 26 (or 37). Therefore, we think that if new root index is necessary for the new SLSS sequences, 16 or 47 can be used. Another possibility is to use the same SLSS sets as SLSS_oon, but indicate in MasterInformationBlock-SL message whether it is from GNSS or not. This approach might take longer time for receiving UEs to distinguish SLSS transmitted from UEs synchronized to GNSS or not.
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Figure 2. Cross-correlation as a function of timing offset for root index 16/47 and 26/37

Therefore, we propose:
· SLSS set transmitted from in-coverage UEs directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as or a subset SLSS_net with in coverage indicator 1
· SLSS priority follows: GNSS>SLSS_OOC_GNSS>SLSS_IN_1> SLSS_IN_0>SLSS_OOC_NORMAL
3 Conclusion
In this contribution, we discussed the remaining issues of V2V synchronization. We propose:
· SLSS set transmitted from in-coverage UEs directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as or a subset SLSS_net with in coverage indicator 1
· SLSS priority follows: GNSS>SLSS_OOC_GNSS>SLSS_IN_1> SLSS_IN_0>SLSS_OOC_NORMAL
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