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[bookmark: OLE_LINK11]At the RAN1#85b meeting, significant progress in synchronization was achieved. In this contribution, we discuss the remaining issues for V2V synchronization:
· SLSS IDs definition for V2V
· SLSS ID definition for UEs having GNSS
· Out-of-coverage synchronization priority rules
For other synchronization-related issues, please refer to our companion contributions on PSBCH and synchronization procedure [3], timing alignment [4], and co-existence issues [5]. 
Discussion on the remaining issues
SLSS IDs definition for V2V
The following working assumption was taken at the RAN1#85 meeting [1]:
· 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.
V2V synchronization sequences are already differentiated from the existing D2D sequences based on the SSSS. Consequently, it is not necessary to change the SLSS IDs definition.
Proposal 1: reuse the SLSS ID definition in D2D for V2V: 
· 


A physical-layer sidelink synchronization identity is represented by , divided into two sets id_net and id_oon consisting of indices  and , respectively.
SLSS ID definition for UEs having GNSS
The following working assumption was taken at the RAN1#85 meeting [1]:
· 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
As shown in Figure 1, we can reuse the In-coverage indicator bit to indicate whether the UE can successfully detect the GNSS signal. The SLSS from an in-coverage UE directly synchronized with GNSS should have the same priority as the SLSS from an OOC UE directly synchronized with GNSS. In order to reuse the Rel-12 mechanism, one pre-defined SLSS ID Y1 can indicate the SLSS from GNSS and a related 168+Y1 can be reserved for the third hop SLSS from GNSS. 
The SLSS3 ID from UE3 should be defined. In order to reuse the D2D synchronization mechanism for OOC for some UE3s synchronizing to UE2, the priority from SLSS3 should be lower than SLSS2.  

[bookmark: _Ref457818588][bookmark: _Ref457818585]Figure 1. Priority and SLSS sets for D2D and V2V
Proposal 2: for the V2V PC5 SLSS: 
· Two pre-defined values Y1 and Y2 are used for SLSS transmissions from UEs having GNSS as the synchronization reference 
· Y1 is defined within SLSS id_net, Y2 is defined within SLSS id_oon and is equal to 168+Y1 (e.g.: Y1 =0 in SLSS id_net, Y2 = 168 in SLSS id_oon).
Out-of-coverage synchronization priority rules
For out-of-coverage synchronization priority rules, there are different understandings with the potential impact on the in-coverage WAN UE operations. We list both options in Table 1 that address this issue. 
Option 1 gives the SLSS_net the highest priority to protect in-coverage operation. The SLSS directly synchronized with GNSS both for in-coverage and out-of-coverage should have the same priority since they have no difference. If SLSS_net with in-coverage indicator 1 has the same priority as SLSS directly synchronized with GNSS, cellular operation is not protected if the UEs first synchronize to the SLSS directly synchronized with GNSS. 
Option 2 gives GNSS the highest priority without considering protection of in-coverage operation. If a UE cannot detect any GNSS, the SLSS_net and SLSS directly synchronized with GNSS have the same priority. Furthermore, since cellular operation is not protected, the same timing should be used by all UEs. Hence, the timing from the eNB should be only higher priority than the standalone UE. 
RAN1 needs to decide on one of the two options. 
Table 1: The out-of-coverage synchronization priority rules
	Option 1: the in-coverage timing has higher priority 
	Option 2: the in-coverage timing has lower priority

	P1: SLSS_net with in-coverage indicator 1
P2: GNSS
P3: SLSS directly synchronized with GNSS
P4: the following SLSS has the same priority:
· SLSS indirectly synchronized with GNSS
· SLSS_net with in-coverage indicator 0
P5: SLSS from the standalone UE
	P1: GNSS
P2: SLSS directly synchronized with GNSS
P3: SLSS indirectly synchronized with GNSS
P4: SLSS_net with in-coverage indicator 1
P5: SLSS_net with in-coverage indicator 0
P6: SLSS from the standalone UE 


Proposal 3: RAN1 to select one of the two options of Table 1 for priority rules.
[bookmark: _Ref129681832]Conclusions
In this contribution, we discussed some remaining issues for V2V synchronization and reached the following conclusions: 
Proposal 1: reuse the SLSS ID definition in D2D for V2V: 
· 


A physical-layer sidelink synchronization identity is represented by , divided into two sets id_net and id_oon consisting of indices  and , respectively.
Proposal 2: for the V2V PC5 SLSS: 
· Two pre-defined values Y1 and Y2 are used for SLSS transmissions from UEs having GNSS as the synchronization reference 
· Y1 is defined within SLSS id_net, Y2 is defined within SLSS id_oon and is equal to 168+Y1 (e.g.: Y1 =0 in SLSS id_net, Y2 = 168 in SLSS id_oon).
Proposal 3: RAN1 to select one of the two options of Table 1 for priority rules:
	Option 1: the in-coverage timing has higher priority 
	Option 2: the in-coverage timing has lower priority

	P1: SLSS_net with in-coverage indicator 1
P2: GNSS
P3: SLSS directly synchronized with GNSS
P4: the following SLSS has the same priority:
· SLSS indirectly synchronized with GNSS
· SLSS_net with in-coverage indicator 0
P5: SLSS from the standalone UE
	P1: GNSS
P2: SLSS directly synchronized with GNSS
P3: SLSS indirectly synchronized with GNSS
P4: SLSS_net with in-coverage indicator 1
P5: SLSS_net with in-coverage indicator 0
P6: SLSS from the standalone UE
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