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1. Introduction
In RAN1#75 meeting, D2D synchronization had been discussed and concluded with the following working assumption [1]. 
Working Assumption:

· Before starting to transmit D2DSS, a UE scans for synchronization sources

· If a synchronization source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D synchronization source.

· Details of under what circumstances a UE transmits D2DSS are FFS

· If a UE transmits D2DSS, the rules for determining which source the UE uses as the timing reference for its transmissions of D2DSS are as follows:

· Synchronization sources which are eNBs have a higher priority than synchronization sources which are UEs

· FFS whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage

· Note that this would imply that there is a means to distinguish between a D2DSS transmitted by a UE in coverage and a D2DSS transmitted by a UE out of coverage

· Other details are FFS (including timing advance details)

· If no synchronization source is detected, a UE may nevertheless transmit D2DSS

· A UE may reselect the synchronization source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the synchronization source(s) 

· Detailed rules FFS

Moreover, at a given time instance, timing reference source should be restricted to from at most one D2DSS [1].

Working assumption:
· At a given time, the reference point in time for the D2D signal transmission time is derived from at most one D2DSS 
· Note that “one D2DSS” might in practice in some situations be comprised of SFN transmissions from multiple synchronization sources (although of course this is not visible to the receiver). 
Current discussion on D2D synchronization might be still diverse among various proposals. The contribution discusses synchronization issues for in and out of coverage UEs. Several guideline proposals are presented to facilitate convergence of D2D synchronization approaches.  
2. Discussion on D2D synchronization for in and out-of-coverage UEs
An LTE/LTE-advanced system provides synchronous network access within its coverage. Any transmission fully or partially within cellular network coverage should be synchronized in order to avoid interference to network and cellular UE links. D2D transmission, without exception, should be synchronized with network. Therefore, a guideline for D2D synchronization is all UEs in coverage should perform D2D transmission and reception in accordance with network synchronization. In this way at least coarse timing and/or frequency could be synchronized between D2D UEs and cause fewer interference network link. 
Proposal#1: D2D UEs in coverage should synchronize to network, e.g. PSS/SSS from eNB.
While considering out-of-coverage D2D UEs, an alternative synchronization source is necessary. One approach is a certain D2D UEs plays the role of synchronization source and transmits D2DSS. The issue is which D2D UE should be the one acting as synchronization source. Whether each D2D UE could be the D2D synchronization source, including UEs in and out of coverage? 
In a fully out of coverage scenario, there is no issue while one UEs transmitting D2DSS can be heard by other. In case more than one UE transmit D2DSS, coexistence of multiple UE D2D synchronization sources or selection between them should be both feasible since either one UE D2D synchronization source has similar opportunity in statistics to serve for other UEs. 
Fig. 1 illustrates an example of partial in coverage. In the example, UE#1, #3, #4 are out of coverage and UE#2 is in coverage. According to above guideline in Proposal 1, UE#2 will synchronized to the network and make use of network for synchronization. UE#1, #3, #4 will need a UE D2D synchronization source. That could be either one of out-of-coverage themselves or even in-coverage UE#2. 
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Fig. 1 An example of partial in coverage
If out-of-coverage UE#1 plays the role of UE D2D synchronization source, it can serve all D2D UEs and there is only one UE source in this example. More UE synchronization source could cause unnecessary power consumption for D2D UEs and selection issues for other UEs. 
If in-coverage UE#2 plays the role of UE D2D synchronization source, it can serve UE#1 and #2, but can’t reach UE#4. Then, UE#4 needs to find another synchronization source or play the role by itself. That means more complexity and power consumption within D2D transmission. An advantage of UE#2 being synchronization source is UE#2 have synchronized to network, i.e. out-of-coverage UEs can also possibly synchronize to network. More out-of-coverage UEs are synchronized to network, fewer interference they will cause to the network (cellular links). 
Whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage needs more investigation [1]. Some proposals might prefer to in-coverage UEs to take the role of D2D synchronization source [2]. But the example in the figure shows that more other aspects should be considered, e.g. occurrence probability of partial coverage scenario, which metrics (number of UE synchronization source nodes, etc.) is more important to take into account first.
3. Conclusions

Current discussion on D2D synchronization might be still diverse among various proposals. The contribution discusses synchronization issues for in and out of coverage UEs. Several guideline proposals are presented to facilitate convergence of D2D synchronization approaches. 
Proposal#1: D2D UEs in coverage should synchronize to network, e.g. PSS/SSS from eNB.
Whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage needs more investigation The example in the figure shows that more other aspects should be considered, e.g. occurrence probability of partial coverage scenario, which metrics (number of UE synchronization source nodes, etc.) is more important to take into account first. 
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