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1. Introduction
In RAN1 #86bis, some agreements for sidelink synchronization enhancement have been agreed as follows [1]:
Agreements:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 

· P1: GNSS

· P2: the following UE has the same priority:

· UE directly synchronized to GNSS

· UE directly synchronized to eNB 

· P3: the following UE has the same priority:

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.

· The priority order between P1 and P2 can be (pre-)configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 
Agreements:
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.
· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.

· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.

· FFS PSBCH content if transmits
Agreements:
· For the V2V PC5 SLSS

· If the vehicle UE has selected the GNSS as syncRef and acts as a synchronization source, SLSS ID is set to 0 for SLSS transmissions.

In this contribution, we further discuss the remaining details of sidelink synchronization.
2. Discussion
2.1 SLSS/PSBCH transmission

According to the agreements in RAN1 #86bis, we think there are two differentiations that should be considered.

1) Differentiation 1:

According to the priority rules for out-coverage UEs agreed in RAN1#86bis, there can be UEs directly synchronized to GNSS and UEs indirectly synchronized to GNSS that have a different priority order (e.g. P2 and P3) as shown below, respectively. 
· P1: GNSS

· P2: the following UE has the same priority:

· UE directly synchronized to GNSS

· UE directly synchronized to eNB 

· P3: the following UE has the same priority:

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)

· UE indirectly synchronized to eNB 

It means that the UEs indirectly synchronized to GNSS would also transmit SLSS/PSBCH and a receiver should be able to differentiate between these two types of sync sources based on SLSS/PSBCH.
2) Differentiation 2:

On the other hand, there may be a misalignment between the timing references from GNSS and eNB. If in-coverage UEs selected GNSS as the timing reference that aligns to eNB timing by an offset for the sake of avoiding interference, then the offset of the timing references would occur between the in-coverage UEs and out-of-coverage UEs synchronized to GNSS as well. So, it is also necessary to differentiate in-coverage UEs synchronized to GNSS timing and out-of-coverage UEs synchronized to GNSS timing. 
For differentiation 2, we understand that the in-coverage indicator in PSBCH of Rel-12/13 can be reused to meet this requirement. But for differentiation 1, some additional methods may need to be considered. In view of this, we discuss some potential schemes as follows:
· Based on SLSS ID
According to the agreements in RAN1#86bis, the UEs directly synchronized to GNSS would transmit SLSS with an SLSS ID set to 0. Considering this, the UEs indirectly synchronized to GNSS can use 168 as the SLSS ID for SLSS transmission. 
This mechanism can satisfy the requirement that the SLSS sequences of the UEs directly synchronized to GNSS and the UEs indirectly synchronized to GNSS have the same index relative to the start of the range of the respective set of sequences. 
· Based on PSBCH content
In Rel-12/13, in-coverage indicator in PSBCH is used to indicate corresponding sync source UE in coverage or out of coverage.  In the same way, GNSS indicator may be considered to indicate the sync source UE is synchronizing to GNSS directly or indirectly by one additional bit as the following:
· UE directly synchronized to GNSS: GNSS indicator is 1

· UE indirectly synchronized to GNSS: GNSS indicator is 0

This consideration would need to add one additional indication bit in PSBCH. One bit of reserve bits can be used for this indication. If the timing reference is originated from eNB, the value of GNSS indicator is invalid.
It should be noted that this indication method will introduce interference when a UE can receive SLSS/PSBCH from both the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS in the same sync resource. Interference occurs because the values of GNSS indicator of these two types of UEs are different. As shown in Figure 1, interference can be observed in UE2. 
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Figure 1: Interference between different sync sources
· Based on different sync resources for SLSS/PSBCH transmission

In order to avoid the interference discussed above, another method can be considered to differentiate the sync resources for SLSS/PSBCH transmission of different sync sources. 
One method is to transmit SLSS/PSBCH in different resources of two pre-configured resources based on the UE synchronized to GNSS directly or indirectly. For example, the UE directly synchronized to GNSS transmits SLSS/PSBCH in the sync resources 1 and the UE indirectly synchronized to GNSS transmits SLSS/PSBCH in the sync resources 2.  The UE that selects SLSS/PSBCH from another UE indirectly synchronized to GNSS as the timing reference does not forward the SLSS/PSBCH again. Using this method, the interference shown in Figure 1 will be avoided. Considering that GNSS is a global timing reference, most of vehicles can receive GNSS in the normal case. So, limiting the hops of SLSS/PSBCH transmission would not cause a large impact on the V2V communication.
Another potential way to realize different sync resource for the UE directly synchronized to GNSS is to configure an additional sync resource dedicated to the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS transmit SLSS/PSBCH in the two old sync resources pre-configured. Using this method, the hops of SLSS/PSBCH transmission would not to be limited.
Observation 1: Some methods should be considered to differentiate the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS.
Proposal 1: Methods to differentiate the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS should be based on the SLSS ID and based on different sync resources.

3. Conclusions
In this contribution the remaining details of sidelink synchronization are further discussed. We have the following observation and proposal: 
Observation 1: Some methods should be considered to differentiate the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS.
Proposal 1: Methods to differentiate the UE directly synchronized to GNSS and the UE indirectly synchronized to GNSS should be based on SLSS ID and based on different sync resources.
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