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Introduction
In RAN1 #83 meeting, the following agreements were achieved [1]:
· Priority of synchronization source includes at least transmission timing reference.
· FFS whether there is any differentiation depending on whether eNB is synchronized to GNSS in the corresponding SLSS transmissions
· 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
And in R1-157764 [2], the following agreements and working assumption are listed: 
· At least reuse Priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon
· FFS: any new priorities can be defined if benefits are shown
· FFS: GNSS or GNSS equivalent Priority
· 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
In WID RP-152293 [3], the detailed objectives of V2X synchronization are as follows:
· To specify enhancement to sidelink synchronization procedure necessary for V2V services [RAN1, RAN2]
· Low priority is given to enhancements to Rel-12/13 SLSS-based synchronization.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1 #84 meeting, following agreements were achieved [4][5]：
Working assumption:
· No new synchronization signal sequence is defined in V2V 
The enhancements to physical layer design for synchronization in PC5-based V2V were presented in [6]. The modified synchronization procedure and mechanisms are presented in [7]. As a companion contribution, considerations on SLSS and PSBCH transmission of UE are discussed in this one. We present how to reuse the SLSS and PSBCH in GNSS or GNSS-equivalent based and eNB based synchronization for V2V communication respectively. 
Discussion
1. 
2. 
2.1. SLSS and in coverage
In [7], the priority order of synchronization source priorities related to PC5-based V2V UEs is proposed as follows:
1) Priority 1:  
· eNB-based synchronization: in-coverage UEs synchronize with eNB;
· GNSS-based synchronization: in-coverage UEs synchronize with GNSS directly;
2) Priority 2:  
· out-of-coverage UEs synchronize with GNSS directly;
· GNSS-based synchronization: partial-coverage UEs synchronize with GNSS directly;
3) Priority 3:  
· out-of-coverage UEs synchronize with GNSS indirectly;
· GNSS-based synchronization: partial-coverage UEs synchronize with GNSS indirectly;
· eNB-based synchronization: partial-coverage UEs;
· Independent synchronization source.
Because V2V and D2D can be distinguished by different carriers [8], reusing R12 D2D scheme, the synchronization source priorities of PC5-based V2V can be distinguished with the combination of SLSSIDs and in-coverage indicator in GNSS-based synchronization:
1) The fixed value X1 is selected from id_net for Priority 1/2 UEs can synchronize with GNSS directly in GNSS-based synchronization. Because the coverage state may be in-coverage, partial-coverage or out-of-coverage, reusing R12 D2D, in coverage indicator is set as TRUE for in-coverage and in coverage indicator is set as FALSE for partial-coverage and out-of-coverage;
2) The detailed design of SLSSIDs for UE Priority 3 is proposed as follows:
a) If Priority 3 UE selects Priority 1/2 UE synchronize with GNSS directly in GNSS-based synchronization as SyncRef UE, the coverage state of Priority 3 UE may be in-coverage, partial-coverage or out-of-coverage. In order to simplify the process, in coverage indicator is set as FALSE for all coverage states. Reusing partial-coverage SLSS process in R12 D2D, SLSSID is set as X1 plus 168.
b) [bookmark: OLE_LINK5][bookmark: OLE_LINK6]If Priority 3 UE synchronizes with a) Priority 3UE, reusing that SyncRef UE is partial-coverage SLSS process in R12 D2D, SLSSID is same as the selected SyncRef UE.
c) If Priority 3 UE synchronize with b) or c) Priority 3 UE, reusing that SyncRef UE is partial-coverage SLSS process in R12 D2D, SLSSID is same as the selected SyncRef UE.
d) Independent synchronization source: reusing R12 D2D, UE randomly selects an SLSSID from id_oon sequences using a uniform distribution. The SLSSID is in id_oon sequence.
The selection of SLSSID in eNB-based synchronization is reusing R12 D2D scheme. SLSSID is selected from id_net sequences except X1 or X2 configured by system information in coverage. SLSSID of partial-coverage UE is set as SLSSID of SyncRef UE (Priority 1 UE) plus 168.
In summary, the detailed design of SLSSIDs for UE in PC5-based V2V is proposed as follows:
1) Priority 1：
a) GNSS-based synchronization: SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as TRUE;
b) eNB-based synchronization: reusing R12 D2D, SLSSID is selected from id_net sequences except X1, and in coverage is set as TRUE;
2) Priority 2 ：SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as FALSE;
3) Priority 3 ：
a) GNSS-based synchronization: If the SyncRef UE is Priority 1/2 UE, SLSSID is selected from id_oon sequences with X1 plus 168, and in coverage is set as FALSE.
b) GNSS-based synchronization: If the SyncRef UE is Priority 3 UE, SLSSID is same as the selected SyncRef UE.
c) eNB-based synchronization: SLSSID of Partial-coverage UE is set as SLSSID of synchronization reference UE (Priority 1 UE) plus 168.
d) Independent synchronization source: reusing R12 D2D, UE randomly selects an SLSSID from id_oon sequences using a uniform distribution. The SLSSID is in id_oon sequence except X1.
Proposal 1: the detailed design of SLSSIDs for UE in PC5-based V2V is proposed as follows:
1) Priority 1：
a) GNSS-based synchronization: SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as TRUE;
b) eNB-based synchronization: reusing R12 D2D, SLSSID is selected from id_net sequences except X1, and in coverage is set as TRUE;
2) Priority 2 ：SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as FALSE;
3) Priority 3 ：
a) GNSS-based synchronization: If the SyncRef UE is Priority 1/2 UE, SLSSID is selected from id_oon sequences with X1 plus 168, and in coverage is set as FALSE.
b) GNSS-based synchronization: If the SyncRef UE is Priority 3 UE, SLSSID is same as the selected SyncRef UE.
c) eNB-based synchronization: SLSSID of Partial-coverage UE is set as SLSSID of synchronization reference UE (Priority 1 UE) plus 168.
d) Independent synchronization source: reusing R12 D2D, UE randomly selects an SLSSID from id_oon sequences using a uniform distribution. The SLSSID is in id_oon sequence except X1.
Figure 1 shows an example of the combination of SLSSID and in-coverage indication for different synchronization source priorities: 


[bookmark: _Ref447039030]Figure 1 Example of SLSSID and in-coverage indicator in PC5-based V2V synchronization
1.1. 
3. 
4. 
1.1. 
Conclusion
Proposal 1: the detailed design of SLSSIDs for UE in PC5-based V2V is proposed as follows:
1) Priority 1：
a) GNSS-based synchronization: SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as TRUE;
b) eNB-based synchronization: reusing R12 D2D, SLSSID is selected from id_net sequences except X1, and in coverage is set as TRUE;
2) Priority 2 ：SLSSID is fixed value X1 selected from id_net sequences, and in coverage is set as FALSE;
3) Priority 3 ：
a) GNSS-based synchronization: If the SyncRef UE is Priority 1/2 UE, SLSSID is selected from id_oon sequences with X1 plus 168, and in coverage is set as FALSE.
b) GNSS-based synchronization: If the SyncRef UE is Priority 3 UE, SLSSID is same as the selected SyncRef UE.
c) eNB-based synchronization: SLSSID of Partial-coverage UE is set as SLSSID of synchronization reference UE (Priority 1 UE) plus 168.
d) Independent synchronization source: reusing R12 D2D, UE randomly selects an SLSSID from id_oon sequences using a uniform distribution. The SLSSID is in id_oon sequence except X1.
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