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Discussion/Decision
1 Introduction
How to support LTE device to device for proximity service has been discussed for several meetings in RAN1. According to the agreed scope of the WI [1], the two main topics need to be investigated in RAN1 are: 

· Broadcast communications for in network coverage, partial and out of network coverage for public safety 

· Discovery for within network coverage.

To support broadcast communications for partial and out-of coverage, D2D synchronization signals and procedures are intensively studied in recent RAN1 meetings. Some agreements were reached and FFS issues have been identified in RAN1 #77 on D2D synchronization signals and procedures:

Agreements:
· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB

· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB

· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither

In this contribution, we further discuss the above FFS issues in synchronization procedures. 
2 Discussion 
The major benefit for the multi-hop of D2DSSue_oon is that the coverage of D2DSS from a synchronization source can be extended in a relayed way. In ideal case, this can decrease the number of areas which a-synchronize with each other in out-of coverage area.  However, without central scheduler, if the D2D UEs can be allowed to relay its received and synchronized D2DSSue_oon, it is difficult to maintain the orthogonality among multiple relayed D2DSSue_oon. Such orthoginality can be either different sequences or different time and/or frequency resource. Then it is likely that these relayed D2DSSue_oon are uncoordinated and interfere with each other, which is harmful rather than beneficial to the out-of coverage D2D synchronization. Therefore, we do not see multi-hop of D2DSSue_oon is very helpful for out-of coverage D2D synchronization.               
Proposal 1: Not support multi-hop of D2DSSue_oon
When an out-of coverage D2D UE detects a D2DSS sequence in D2DSSue_net, it is necessary to separate the discussion into two cases: 

Case 1: This D2D UE is not a synchronization source

For this case, if this UE is allowed to send D2DSS sequence from D2DSSue_net/ D2DSSue_oon, we see the very similar concern raised on the above that uncoordinated D2DSS will interfere each other. So it is reasonable to suggest that this D2D UE will not send any D2DSS. Further, this D2D UE will synchronize to this detected D2DSS in D2DSSue_net and use it as its D2D timing. 
Proposal 2: If an out-of coverage UE (not a synchronization source) detects D2DSS sequence in D2DSSue_net, it will not send any D2DSS; it will also synchronize to this detected D2DSS in D2DSSue_net and use it as its D2D timing.

Case 2: This D2D UE is a synchronization source

Because this D2D UE is already a synchronization source and this D2D UE is sending D2DSS from D2DSSue_oon. As a synchronization source, it may have some other nearby out-of-coverage D2D UEs already synchronized to this D2DSS in D2DSSue_oon. Then if this synchronization source stops D2DSSue_oon transmission after detecting another sequence in D2DSSue_net, this may interrupt the public safety communications which originally rely on this synchronization source. It can be further clarified on how such interruption will be and what can be the solution in the following: 
· If all D2D Rx UEs within the coverage of current synchronization source UE can also detect the D2DSS sequence in D2DSSue_net, the interruption is not expected to be very long, because all these D2D UEs including the current synchronization source UE will synchronize to the new synchronization source and communication can be recovered soon later.

· If only part of D2D Rx UEs within the coverage of current synchronization source UE can detect the D2DSS sequence in D2DSSue_net, then D2D UEs which can detect D2DSSue_net will use timing derived from eNB and D2D UEs which can not detect D2DSSue_net will keep using current timing. So at least, the communications between these two groups of UEs are difficult to recover because they synchronize to different synchronization source. To avoid this separate synchronization group, it is reasonable for this synchronization source to continue its D2DSS transmission in D2DSSue_oon after its detection of D2DSSue_net. To avoid the interference from the out-of coverage D2D signals to cellular, this synchronization source should align its timing with detected D2DSSue_net. However, if this synchronization source just changes the timing of D2DSSue_oon according to the detected D2DSSue_net, it is likely that ongoing D2D communications which rely on original D2DSSue_oon will be impacted. Thus further investigations are needed for it. 

Considering the above two cases, we have following proposal.      
Proposal 3: If an out-of coverage synchronization source detects D2DSS sequence in D2DSSue_net, it continues to send D2DSSue_oon
· It is FFS how this synchronization source aligns the timing between its sending D2DSSue_oon and detected D2DSSue_net
3 Conclusion

In this paper, we discuss the FFS issues in D2D synchronization procedures, we have following proposals:
Proposal 1: Not support multi-hop of D2DSSue_oon.

Proposal 2: If an out-of coverage UE (not a synchronization source) detects D2DSS sequence in D2DSSue_net, it will not send any D2DSS; it will also synchronize to this detected D2DSS in D2DSSue_net and use it as its D2D timing.
Proposal 3: If an out-of coverage synchronization source detects D2DSS sequence in D2DSSue_net, it continues to send D2DSSue_oon
· It is FFS how this synchronization source aligns the timing between its sending D2DSSue_oon and detected D2DSSue_net
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