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Discussion
1 Introduction
This paper simply addresses synchronization reference selection issue, which is currently extensively discussed in RAN1, from RAN2 point of view.   
2 Discussion
2.1 Considered scenarios
Synchronization signal is essential to enable communication between network nodes. For D2D operations, synchronization signal should be determined such that UEs can get synchronized to the determined synchronization signal. 
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(c) All out of coverage 




Figure 1. Considered scenarios

2.2 Synchronization Reference-UE (SR-UE) 
The working assumption in RAN1 work on synchronization copied in Annex requires a solution to determine the synchronization reference UE (SR-UE) which transmits D2DSS to the other UEs. 
2.3 Synchronization reference selection in network coverage

When all UEs are in coverage as shown in Figure1(a), it is natural that all those UE get synchronized to network synchronization signal. So the obvious observation can be made as follows:

Observation1
When all UEs are in NW coverage, all UE can perform D2D operation based on network synchronization. 

When part of UEs are in coverage and others are in out of coverage as shown in Figure1(b), at least one UE should generate and transmits synchronization signal for other UEs such that D2D operation can work by being synchronized with it as shown in Figure2
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Figure2. eNB configuration of SR-UE. 

Observation2
When not all UEs are in NW coverage, there should be at least one SR-UE transmitting D2D synchronization signal, and other UEs should get synchronized with the D2D synchronization signal. 
Observation3
When not all UEs are in NW coverage, it is desirable for UE in network coverage to transmit D2D synchronization to ensure UE-NW relay operation by this UE. 
It is desirable that network has a control of configuring which UE can transmit D2D synchronization signal and which resources the D2D synchronization signal should be transmitted, since such a network control allows more reliable D2D operations when multiple D2D synchronization signal are present for multiple D2D operation groups within the network. Based on observation1, 2 and 3, 
Proposal 1: 
When UE is in network coverage, eNB configures UE to transmit D2D synchronization signal (D2DSS). UE in network coverage is not allowed to transmit D2DSS without network permission. 

2.4 Synchronization reference selection outside network coverage

When all UEs are outside network coverage, there should be at least one SR-UE transmitting synchronization signal. Since there is no network control, when there is no synchronization signal identified for its group, UE should determine by itself whether to become SR-UE, i.e. SR-UE election should take place as shown in Figure3. In this election, it is important to avoid many UEs declare themselves as SR-UEs. 
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Figure3. UE autonomous determination of SR-UE
In addition to SR-UE addition rule, UE should be able to determine resources and parameters to transmit synchronization signal. While the details of SR-UE election should be left to RAN1, RAN2 can agree on the following:   
Proposal 2:

Outside network coverage, UE determines whether it has to transmit D2DSS. UE also determines resources on which D2DSS is transmitted.
3 Conclusion

Observation1
When all UEs are in NW coverage, all UE can perform D2D operation based on network synchronization. 

Observation2
When not all UEs are in NW coverage, there should be at least one SR-UE transmitting D2D synchronization signal, and other UEs should get synchronized with the D2D synchronization signal. 

Observation3
When not all UEs are in NW coverage, it is desirable for UE in network coverage to transmit D2D synchronization to ensure UE-NW relay operation by this UE. 

Proposal 1: 
When UE is in network coverage, eNB configures UE to transmit D2D synchronization signal (D2DSS). UE in network coverage is not allowed to transmit D2DSS without network permission. 

Proposal 2:

Outside network coverage, UE determines whether it has to transmit D2DSS. UE also determines resources on which D2DSS is transmitted.
4 Conclusion

[1] R2-140330, Discussion on D2D Synchronization Procedure, LG Electronics Inc. 
5 Annex
In the last meeting RAN1 #75, the following was agreed as working assumptions: 

· 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

· 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).
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