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1 Introduction

In RAN1#78bis, several decisions were made for D2D synchronization procedure, including D2DSS resource configuration and D2DSS transmission trigger for in-coverage UE. However, there are still some remaining issues regarding the synchronization procedure, e.g. D2D transmission trigger for out-of-coverage UEs and the (re-)selection criteria of synchronization source.
2 Flat structure vs. hierarchy structure
In our understanding, flat structure means that there is no stratum level among UEs and hierarchy structure means that different UEs can have different stratum level.

It has been agreed in RAN1#76 that eNB has higher priority than in-coverage UEs and in-coverage UEs have higher priority than out-of-coverage UEs when selecting the synchronization source. Therefore, there is automatic hierarchy structure among eNB, in-coverage UEs and out-of-coverage UEs. The stratum level can be derived from D2DSS. eNB will transmit PSS/SSS on downlink subframes. In-coverage UEs will transmit D2DSS from D2DSSue_net, while out-of-coverage UEs will transmit D2DSS from D2DSSue_ooc.
The question is whether there is hierarchy structure among out-of-coverage UEs. When an out-of-coverage UE receives D2DSS from an in-coverage UE and another out-of-coverage UE, D2DSS from in-coverage UE is preferred because it would reduce interference to WAN. When an out-of-coverage UE receives D2DSS from two out-of-coverage UEs, there is no necessity to prioritize one over the other from stratum level perspective, even when one out-of-coverage UE has the timing reference from in-coverage UE and the other out-of-coverage UE has its own timing reference. Besides, when all out-of-coverage UEs have the same priority, out-of-coverage UEs can be synchronized to the strongest UE, which would make the synchronization more stable. Therefore, we propose to use flat structure among out-of-coverage UEs.
3 D2DSS transmission triggering for out-of-coverage UEs
The conditions, when in-coverage UEs transmit D2DSS, have been agreed in RAN1#78bis. However, it has not been decided when out-of-coverage UEs transmit D2DSS. Here we would like to discuss the conditions when out-of-coverage UEs transmit D2DSS. In Section 2, we proposed to support flat structure among out-of-coverage UEs. In flat structure, all out-of-coverage UEs are able to transmit D2DSS. Following has been agreed in Ran1#76bis: 
Agreement:

· For out-of-coverage

· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 
· FFS on details of how to compute the received signal strength of a D2DSS

· FFS for how long the received signal strength has to be below X dBm
· The value of X dBm is pre-configured

· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source
· Set of other possible values of X is FFS

· Other criteria under which a UE may become a D2D synchronization source are not precluded – FFS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS

From above agreement, it is clear that received signal strength is one criterion to become D2D synchronization source which should transmit D2DSS. The detailed description on threshold X (synchSourceThres) could refer to [1] 
To prevent UEs transmitting D2DSS all the time, another criterion can be that only UEs, transmitting SA or D2D data, would need to transmit D2DSS. To help receiving UEs synchronized to the transmitting UE before SA and D2D data transmission, transmitting UE can start transmitting D2DSS one SA period before the SA periods where SA or D2D data is transmitted. And transmitting UE will stop transmitting D2DSS after the last SA period where SA or D2D data is transmitted by this UE. How long D2DSS is transmitted after the last SA period can be preconfigured parameter. During this period, if new SA and D2D data transmission occurs, D2DSS is just transmitted continuously. Since no hierarchy structure among out-of-coverage UEs, out-of-coverage UEs do not need to always transmit D2DSS to keep other out-of-coverage UEs synchronized.
4 (Re-)selection of synchronization source
For in-coverage UEs, we think just synchronized to eNB is sufficient. So discussion here is mainly focused on out-of-coverage UEs. 

In order to select and reselect synchronization source, some combined rule is required as the relation between in-coverage UEs/ out-of-coverage UEs and other metrics need to be clarified. As the first step, UE shall decide whether it is in-coverage or not. In RAN2#87bis, following were agreed,
If a UE detects a cell on the ProSe Carrier that fulfils the S-Criteria (of SIB1 of that cell) it considers itself in coverage of that cell and therefore stops using the preconfigured resources.
If the UE is out-of-coverage and receives D2DSS from in-coverage UE and out-of-coverage UE, UE needs to  select in-coverage UE or out-of-coverage UE as synchronization source. Although in-coverage UE is prioritized in general, in-coverage UE with very weak signal should not be prioritized over out-of-coverage UE with strong signal. The amount of the prioritization for in-coverage UEs needs to be controllable. Therefore, we think priority function is required for such synchronization source selection and such function could be expressed by the following equation:
Selection priority = Qbias  + Qmeas 

(1)
· Qbias : Selection bias. Source type determines the selection bias. D2DSS from in-coverage UEs has higher selection bias value than from out-of- coverage UE. The relationship between selection bias and source type is preconfigured parameter. This bias implicitly indicates how much signal quality corresponds to source type difference.
· Qmeas : Source quality: Averaging over a certain period (similar to RSRP/RSRQ measurements in WAN) is used. 
UE should select the highest UE based on above selection priority when UE is in out of coverage especially in partial network case. In pure out-of-coverage scenario, only Qmeas takes effect as UE would not receive D2DSS from in-coverage UE.
Basically we think the two factors above are sufficient for priority function. But we do not preclude other factors could be added in this function if benefit is found, for example aging of synchronization source.  
Proposal 2:

· Out of coverage UE selects the synchronization source with following priority function.
· Selection priority = Qbias  + Qmeas 
· Qbias  : Preconfigured bias between in-coverage UE and out-of-coverage UE.
· Qmeas : Source signal quality averaged over period.
5 Conclusion
In this contribution we discussed flat structure vs. hierarchy structure, D2DSS transmission trigger for out-of-coverage UEs and synchronization source (re-)selection criteria. We propose:
· Selection and reselection of synchronization source is based on potentially following metrics:

· Signal quality

· Source type: eNB or in-coverage UE or out-coverage UE
· Above metrics are translated to single function to represent relative priority.

· The selection and reselection of synchronization source is based on the ranking of the result of above function.
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