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1 Introduction
In V2V, some agreements have been made for PC5 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
Working assumption:
· No new synchronization signal sequence is defined in V2V 
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

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.
As agreed in RAN1#84bis, if UE camps on any carrier, eNB can configure UE whether eNB timing or GNSS timing is prioritized. If UE does not receive such a configuration, UE uses the priority order as out of coverage case. However, in RAN1 the common understanding of out of coverage here is that UE does not detect any cell in any carrier. In out of coverage case, eNB is not considered as a synchronization source, since UE does not detect any eNB. Does it mean that if UE camps on one carrier but does not receive such a configuration, UE does not consider eNB as a synchronization source? We propose that RAN1 consider such a scenario.
In the following, we would like to discuss the priority order for out of coverage UEs, i.e. UEs that don’t detect any cell in any carrier.
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. 
We can see from Figure 1 that there are four levels of synchronization:
	eNB (not detected by UE)
	GNSS

	SLSS_eNB_1
	SLSS_GNSS_1, SLSS_GNSS_OOC

	SLSS_eNB_0
	SLSS_GNSS_0, SLSS_GNSS_OOC_0

	SLSS_OOC_NOMAL
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Figure 1. V2V synchronization scenarios

It has been agreed in RAN1#82bis that:
· 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.
Therefore, for out of coverage UEs, GNSS should have highest priority. It has been agreed that “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”. If we confirm the working assumption, it means that SLSS_eNB_1 has the same priority of SLSS_GNSS_1. SLSS_GNSS_1 and SLSS_GNSS_OOC could have same priority since they are both transmitted by UEs that are directly synchronized to GNSS. The same principle can be applied to SLSS_eNB_0, SLSS_GNSS_0 and SLSS_GNSS_OOC_0. Therefore, we can derive four levels of synchronization as:
Level 1: GNSS
Level 2: SLSS_eNB_1, SLSS_GNSS_1, SLSS_GNSS_OOC
Level 3: SLSS_eNB_0, SLSS_GNSS_0, SLSS_GNSS_OOC_0
Level 4: SLSS_OOC_NORMAL
Whether the SLSS from the same level can be distinguished from each other depends on SLSS design for UE synchronized to GNSS. If SLSS_GNSS_1 is derived from the same set as SLSS_eNB_1, then SLSS_eNB_1 cannot be distinguished from SLSS_GNSS_1 and SLSS_eNB_0 cannot be distinguished from SLSS_GNSS_0. However, it has been agreed in RAN1#83 that it should be supported that “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”, i.e. SLSS_GNSS_OOC should be differentiated from SLSS_eNB_1. Therefore, the SLSS would be like following:
Level 1: GNSS
Level 2: SLSS_eNB_1 = SLSS_GNSS_1, SLSS_GNSS_OOC
Level 3: SLSS_eNB_0 = SLSS_GNSS_0, SLSS_GNSS_OOC_0
Level 4: SLSS_OOC_NORMAL
However, if UEs directly synchronized to GNSS transmit SLSS from the same set no matter whether UEs are in coverage or out of coverage, then SLSS_GNSS_1 and SLSS_GNSS_OOC would have the same SLSS set. Then the SLSS design would be like following:
Level 1: GNSS
Level 2: SLSS_eNB_1, SLSS_GNSS_1 = SLSS_GNSS_OOC
Level 3: SLSS_eNB_0, SLSS_GNSS_0 = SLSS_GNSS_OOC_0
Level 4: SLSS_OOC_NORMAL
Therefore, we propose to have four levels of synchronization as:
Level 1: GNSS
Level 2: SLSS_eNB_1, SLSS_GNSS_1, SLSS_GNSS_OOC
Level 3: SLSS_eNB_0, SLSS_GNSS_0, SLSS_GNSS_OOC_0
Level 4: SLSS_OOC_NORMAL
And we propose RAN1 to study the following two options for SLSS design for UEs that are in coverage and directly synchronized to GNSS and UEs that are out of coverage and directly synchronized to GNSS:
Option 1: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1
Option 2: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent shares the same SLSS set with SLSS transmitted from out-of-coverage UE using GNSS or GNSS equivalent.
3 Conclusion
In this contribution, we discussed the remaining issues of V2V synchronization. We propose:
· There are four levels of synchronization source:
Level 1: GNSS
Level 2: SLSS_eNB_1, SLSS_GNSS_1, SLSS_GNSS_OOC
Level 3: SLSS_eNB_0, SLSS_GNSS_0, SLSS_GNSS_OOC_0
Level 4: SLSS_OOC_NORMAL
· RAN1 shall consider two options of SLSS design for UEs that are in coverage and directly synchronized to GNSS and UEs that are out of coverage and directly synchronized to GNSS:
Option 1: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1
Option 2: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent shares the same SLSS set with SLSS transmitted from out-of-coverage UE using GNSS or GNSS equivalent
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