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1. Introduction

In this paper, we would like share our views on the selection rules among multiple synchronization source discovered. Basically, our view is the selection should be based on the location of the vehicle UEs, i.e. in coverage, partial coverage and out of coverage. In the previous discussions, the multiple synchronization sources can be GNSS/GNSS-equivalent, eNB, eNB-based synchronization sources. In this paper we continue on this discussion and the agreements of the last meeting RAN1 #83 relating to this topic are summarized as follows [1]:
Agreements: Synchronization
SLSS and PSBCH transmission of UE is supported for PC5 based V2V. 

· UE capability of SLSS transmission will be discussed later.
· Rel. 12/13 physical format of SLSS/PSBCH is the starting point.

· FFS number and location of PSBCH DM RS
· FFS PSSS root index, SLSS ID
· Rel. 12/13 sync procedure (e.g., sync reference priority) is the starting point.

· FFS PSBCH contents
· “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.”

· RAN1 needs to study the impact of this existing agreement on Uu operation.
Agreements: The following sync procedure should be supported:
· 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

Agreements:
· 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: Definition of SLSS_net, SLSS_oon
· 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

· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is configured by eNB

· FFS: whether the configured SLSS uses the same configuration as Rel-12 D2D SLSS or not
· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1

· FFS: Periodicity of synchronization resource
· FFS: Criteria to select between signals received with the same priority (e.g., up to UE implementation)
2. LTE-coverage oriented synchronization source selection
First, this is LTE based V2X. The timing of GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier should be the highest priority when it is available. However there are some occasions that GNSS can be exploited to insure a synchronous network，we should consider that coordinated mechanism between eNB and GNSS or GNSS-equivalent synchronization sources. 

2.1. Multiple synchronization sources
Before, we discuss on the selection or priority among multiple synchronization sources. We need to list the potential synchronization sources that vehicle UE may discover first. They are

· GNSS/GNSS-equivalent 
The GNSS/GNSS-equivalent is its wide coverage. On the other hand, the GNSS/GNSS-equivalent is that the reception is not always available in urban areas, such as being under a double deck highway, cross road bridge, unban area with many high buildings or in a tunnel and indoor parking lot.  
· eNB
It is the most reliable and efficient synchronization source. However it is not available in out-of-coverage area and not the highest priority in V2X service. 
· eNB-based synchronization sources

In order to enhance the coverage of eNB, small-cell deployment can be useful and reliable. However it is cost in some occasions. The Synchronization source acting by D2D UE defined in R12 can be considered in some occasions when it is available.    

· out-of-coverage synchronization sources
In out-of-coverage case, UE directly receive the GNSS or GNSS equivalent with sufficient reliability can be high priority. However, in some occasion the UE can’t receive the GNSS or GNSS signal, hence the vehicle UE may act as D2D synchronization source in out-of-coverage as defined in R12. It can be considered in some occasions as well when it is available.
Proposal 1: 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.  It also considers the coordinated mechanism between eNB and GNSS or GNSS-equivalent synchronization sources.  
Proposal 2: The non LTE-based synchronization sources are GNSS/GNSS-equivalent and others, which require further procedures and/or new message frame to resolve their time and frequency difference  between eNB and GNSS or GNSS-equivalent.

Proposal 3: An interwork between the LTE-based synchronization sources with and without  GNSS/GNSS-equivalent information should be further studied. It may require a proper design of a new procedure and/or new message frame.
Proposal 4:  Under without GNSS/GNSS –equivalent synchronization. The LTE-based synchronization sources are eNB and eNB based synchronization sources, including the ones acting by D2D UE defined in R12.
2.2. The selection of multiple synchronization sources
Again, we propose that the selection of multiple synchronization sources should be based on the location of vehicle UE, i.e. in-coverage, partial-coverage and out-of-coverage. In details,
· In-coverage
When vehicle UE is in coverage, the synchronization source selection should be based on the guide that GNSS/GNSS-equivalent should has higher propriety than eNB. It also considers the coordinated mechanism between eNB and GNSS or GNSS-equivalent synchronization sources .
· Partial-coverage
When vehicle UE is in partial coverage, such as in the edge of coverage or in shadowing region, if vehicle UE can discover eNB-based synchronization sources or GNSS/GNSS-equivalent synchronization sources. The eNB-based synchronization sources or  GNSS/GNSS-equivalent synchronization sources  may include the synchronization sources acting by D2D UE defined in R12 onwards.
· Out-of-coverage
When vehicle UE is in out-of-coverage, where there is no reception of eNB’s signals, if vehicle UE can discover GNSS/GNSS-equivalent or out-of-coverage synchronization sources acting by D2D UE defined in R12 onwards.
Proposal 5: When vehicle UE is in coverage, the synchronization source selection should be based on the guide that GNSS/GNSS-equivalent should have higher propriety than eNB. 

Proposal 6: When vehicle UE is in partial coverage, such as in the edge of coverage or in shadowing region, if vehicle UE can discover eNB-based synchronization sources or  GNSS/GNSS-equivalent synchronization sources.The eNB-based synchronization sources or GNSS/GNSS-equivalent synchronization sources may include the synchronization sources acting by D2D UE defined in R12 onwards.
Proposal 7: When vehicle UE is in out-of-coverage, where there is no reception of eNB’s signals, if vehicle UE can directly receive the GNSS or GNSS equivalent with sufficient reliability can be high priority. However, in some occasion the UE can’t receive the GNSS or GNSS signal, hence the vehicle D2D UE may act as D2D synchronization source in out-of-coverage as defined in R12.
3. Conclusions
We propose the location of vehicle UE should be considered when we define the selection rules or priority among multiple synchronization sources. Our proposals are 
Proposal 1: 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.  It also considers the coordinated mechanism between eNB and GNSS or GNSS-equivalent synchronization sources. 

Proposal 2: The non LTE-based synchronization sources are GNSS/GNSS-equivalent and others, which require further procedures and/or new message frame to resolve their time and frequency  difference  between eNB and GNSS or GNSS-equivalent.

Proposal 3: An interwork between the LTE-based synchronization sources with and without  GNSS/GNSS-equivalent information should be further studied. It may require a proper design of a new procedure and/or new message frame.

Proposal 4:  Under without GNSS/GNSS –equivalent synchronization. The LTE-based synchronization sources are eNB and eNB based synchronization sources, including the ones acting by D2D UE defined in R12.
Proposal  5: When vehicle UE is in coverage, the synchronization source selection should be based on the guide that GNSS/GNSS-equivalent eNB should have higher propriety than GNSS/GNSS-equivalent.eNB 

Proposal  6: When vehicle UE is in partial coverage, such as in the edge of coverage or in shadowing region, if vehicle UE can discover eNB-based synchronization sources or or GNSS/GNSS-equivalent synchronization sources  may include the synchronization sources acting by D2D UE defined in R12 onwards.

Proposal  7: When vehicle UE is in out-of-coverage, where there is no reception of eNB’s signals, if vehicle UE can directly receive the GNSS or GNSS equivalent with sufficient reliability can be high priority . However, in some occasion the UE can’t receive the GNSS or GNSS signal, hence the vehicle D2D UE may act as D2D synchronization source in out-of-coverage as defined in R12. 
References

[1] RAN1 Chairman’s Notes for 3GPP TSG RAN WG1 Meeting #83.

