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1. Introduction
In RAN1 #85 meeting, the following agreements are made: 
Agreements:
· Rel-12 DFN definition is reused.
· When GNSS is the synchronization reference, DFN is derived from GNSS.
· Details are up to RAN2.
· For the other cases, DFN is derived according to Rel-12 behavior.
Working assumption:

Working assumption for the V2V PC5 SLSS: 

· At least one value is reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference.
· FFS whether multiple values need to be reserved.
· The reserved value(s) of the SLSS IDs is(are) pre-defined.

· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.

Conclusion:

· Companies are encouraged to consider whether having GNSS as the highest sync priority for OOC UEs have significant impact on in-coverage UE operations.
Working assumption:

· SSSS for V2V uses sequences of subframe-5 SSS
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption may need to be revisited.
In this contribution the remaining details of sidelink synchronization procedure are further discussed.
2. Synchronization source priority
From the above agreement, it can be seen that the priority order for the in-coverage case has been agreed. So, in this section we discuss the synchronization procedure and priority for the out-of-coverage case [2].
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Figure 1: Different sync source 
As shown in Figure 1, e.g., UE2 is configured to use eNB1 timing and UE4 is configured to use GNSS timing. The UE which is at the edge of cell converge (such as UE2) should also relay the eNB timing because of the out-of-coverage UE (such as UE1) may communicate with it. So, UE1 can receive eNB1 timing relayed by in-coverage UE2, direct GNSS timing relayed by out-of-coverage UE3 and direct GNSS timing relayed by in-coverage UE4 at the same time. According to the working assumption  RAN1#83, the priority of eNB1 timing relayed by in-coverage UE2 is the same as that of direct GNSS timing relayed by in-coverage UE4. In addition, direct GNSS timing relayed by out-of-coverage UE3 and direct GNSS timing relayed by in-coverage UE4 both has the same timing, i.e. GNSS timing. Hence, we suggest that the priority of direct GNSS timing relayed by out-of-coverage UE3 should also be the same as that of the direct GNSS timing relayed by in-coverage UE4. So, the above three different synchronization sources may have the same priority and UE1 will choose to synchronize to the strongest one. 

On the other hand, if PC5 link between UE1 and UE2 performs in the same carrier as eNB1 does, UE1 should prefer to synchronize to SLSS_net with in-coverage indicator 1 in order to ensure that PC5 communication do not interfere the cellular communication. Hence, which one of the synchronization signals with the same priority is better to be chosen is dependent on UE implementation.

In Figure 1, UE7 can receive indirect GNSS timing relayed by out-of-coverage UE1 and indirect eNB timing relayed by out-of-coverage UE6 at the same time. Considering the priority of SLSS_net with in-coverage indicator 1 (equivalently 1-hop eNB timing) is the same as that of SLSS from in or out-of-coverage UE with direct GNSS (equivalently 1-hop GNSS timing), we suggest that the priority of SLSS_net with in-coverage indicator 0 (equivalently 2-hop eNB timing) is also the same as that of SLSS from in or out-of-coverage UE with indirect GNSS (equivalently 2-hop GNSS timing). While in asynchronous network, UE7 should prefer to synchronize to GNSS timing in order to keep communication with other UEs under different eNBs.

Proposal 1: The priority order for out-of-coverage vehicle UEs is:

GNSS > SLSS_net with in-coverage indicator 1 = SLSS transmitted from in or out-of-coverage UE directly synchronized with GNSS > SLSS_net with in-coverage indicator 0 = SLSS transmitted from in or out-of-coverage UE indirectly synchronized with GNSS > UE local timing synchronization source
Proposal 2: Which one of the synchronization signals with the same priority is to be chosen is dependent on UE implementation. 

3. Differentiate SLSS between V2V and D2D

In Rel-12/13 D2D, the reason of introducing the new root indices for D2D PSSS is that D2D synchronization signals will interfere to the synchronization signals of the cellular, especially in TDD system. Similarly, this issue also lies in V2V. We analyzed whether and how to differentiate the V2V SLSS and D2D SLSS in [3].
For in-coverage vehicle UEs, if eNB configure itself as the synchronization source, in-coverage vehicle UEs can reuse the same SLSS_net (i.e. u=26) as Rel-12/13 D2D to send SLSS with eNB timing. In this case, synchronization signal from V2V UEs will not interfere with D2D UE’s reception of the synchronization signal. So, V2V UE and D2D UE can synchronize to each other’s timing with no interference. However, if eNB configure the GNSS as the synchronization source and in-coverage vehicle UEs still reuse the same SLSS_net as Rel-12/13 D2D to send SLSS with GNSS timing, V2V SLSS will seriously interfere with D2D UE’s synchronization signal. Similarly, for out-of-coverage vehicle UEs, if it relays eNB timing using SLSS_oon (i.e. u=37), it will not interfere with D2D SLSS. While if it sends GNSS timing reusing SLSS_oon, V2V SLSS will seriously interfere with D2D UE’s reception of the synchronization signal. Hence, the essential difference between V2V SLSS and D2D SLSS is mainly because of the introducing of the GNSS synchronization source. 
On the other side, considering the synchronization source priority in chapter 1, it has to differentiate direct GNSS timing from indirect GNSS timing. There are two methods to distinguish the direct GNSS and indirect GNSS. In one hand, two SLSS ID values can be reserved for direct GNSS timing and indirect GNSS timing respectively. On the other hand, only one SLSS ID values should be reserved for GNSS timing and 1 bit in PSBCH is used to differentiate direct GNSS timing from indirect GNSS timing. In order to reduce the delay of synchronization procedure as much as possible, we suggest reserving two SLSS IDs for direct GNSS timing and indirect GNSS timing, respectively.
Proposal 3: Two values are reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference, one is for direct GNSS timing and the other is for indirect GNSS timing.
4. Conclusions

In this contribution the remaining details of sidelink synchronization procedure are further discussed. We suggest the following: 
Proposal 1: The priority order for out-of-coverage vehicle UEs is:

GNSS > SLSS_net with in-coverage indicator 1 = SLSS transmitted from in or out-of-coverage UE directly synchronized with GNSS > SLSS_net with in-coverage indicator 0 = SLSS transmitted from in or out-of-coverage UE indirectly synchronized with GNSS > UE local timing synchronization source
Proposal 2: Which one of the synchronization signals with the same priority is to be chosen is dependent on UE implementation.
Proposal 3: Two values are reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference, one is for direct GNSS timing and the other is for indirect GNSS timing.
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