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1. Introduction
The study of synchronization for D2D communication and discovery was concluded with the study results captured in [1].    The working assumptions for the D2D synchronization signal designs and synchronization procedures are as follows:   
· Synchronization sources transmit at least a D2DSS: D2D Synchronization Signal

· May be used by D2D UEs at least to derive time/frequency

· May (FFS) also carry the identity and/or type of the synchronization source(s)

· Comprises at least a PD2DSS 

· PD2DSS is a ZC sequence

· Length FFS

· May also comprise a SD2DSS

· SD2DSS is an M sequence

· Length FFS

· Concept for the purpose of further discussion (without implying that such a channel will be defined), PD2DSCH: Physical D2D Synchronization Channel

· May carry information including one or more of the following (FFS):

· Identity of synchronization source

· Type of synchronization source

· Resource allocation for data and/or control signalling

· Data

· others FFS

· A synchronization source is any node transmitting D2DSS 

· A synchronization source has a physical identity PSSID

· If the synchronization source is an eNB the D2DSS is Rel-8 PSS/SSS

Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources. 

· If a D2D 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 a D2D signal, the rules for determining which D2D Synchronization Source the UE uses as the timing reference for its transmissions of D2D signal are

· D2D Synchronization Sources which are eNodeBs have a higher priority than D2D Synchronization Sources which are UEs;

· D2D Synchronization Sources which are UEs in-coverage have a higher priority than D2D Synchronization Sources which are UEs out-of-coverage

· After giving priority to D2D Synchronization Sources which are eNodeBs, followed by UEs in-coverage, selection of D2D Synchronization Source is based on at least the following metrics:
· Received D2DSS quality: 

· For example, a UE selects a D2DSS with a better received signal quality when all the other metrics are the same.

· FFS whether to define the measurement for received D2DSS quality.

· FFS Stratum level: A UE selects a D2DSS with a smaller stratum level when all the other metrics are the same.

· If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS.

· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s). 

· Detailed rules FFS

This paper discusses synchronization procedures for D2D operations and demodulation.

2. Synchronization Procedures
D2D synchronization procedures contain the initial coarse synchronization for subframe aligned D2D operation.   The initial coarse synchronization for D2D operation is for any UE to align its transmission based on the timing reference, which is defined as a D2D synchronization source.   
2.1 Coarse Synchronization Procedure
The coarse synchronization procedure is that a D2D UE performs synchronization with a synchronization source, and sets its Tx timing to have coarse frame alignment with other D2D UEs.   Thus, the coarse synchronization procedure is that a UE sets its Tx timing based on the Rx timing detected from the received synchronization signals.
Proposal 1: The coarse synchronization procedure is that a UE sets its Tx timing based on the Rx timing detected from the received synchronization signals.
2.2 Synchronization Source Selection
Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources. A D2D UE might detect more than one synchronization source.   The priorities of D2D Synchronization Sources are eNodeBs followed by UEs in-coverage.  The selection of D2D Synchronization Source is based on at least received D2DSS quality.  Good received D2DSS quality would result in more accuracy in detected Rx timing.   Figure 1  illustrates candidates for synchronization source selection.  
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Proposal 2: Received D2DSS quality is the only criterion for the selection of synchronization source after priorities of eNB and in-coverage UEs.   

Proposal 3: UE selection of synchronization source does not depend on the stratum level of synchronization source.  
3. Conclusions
We discuss the procedure for coarse synchronization and selection of synchronization source when multiple synchronization sources are detected.  We propose the following,  
· Proposal 1: The coarse synchronization procedure is that a UE sets its Tx timing based on the Rx timing detected from the received synchronization signals.

· Proposal 2: Received D2DSS quality is the only criterion for the selection of synchronization source after priorities of eNB and in-coverage UEs.  

·  Proposal 3: UE selection of synchronization source does not depend on the stratum level of synchronization source
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Figure 1: Synchronization source selection 
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