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1 Introduction
In RAN1#75, D2D working assumptions on synchronization design were made as follows:   
· 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

In this paper, some of our consideration for D2D synchronization and UE identification design will be provided. 
2 Synchronization Design for D2D Communication

The major objective of the synchronization procedure in D2D communication should be focused on the timing acquisition and detection of the D2D communication packets. 

In RAN1 #75, there was a discussion about whether there is a need to identify the priority of a synchronization source beyond whether it is an eNB or a UE, for example such that when a UE synchronization source is in network coverage its synchronization signal would be considered to have higher priority, reflecting its higher accuracy derived from using the cellular network directly as its reference.Although this kind of prioritization may potentially enable the receiver to assess the accuracy of the synchronization source, it may be hard to achieve in a practical system. 
The first problem is the restriction that a priority indication would impose on the available synchronization sequences. A two-stage UE-specific PSS (U-PSS) and SSS (U-SSS) synchronization sequence design can only support a maximum of 504 hypotheses, which help to avoid confusion between synchronization signals transmitted by different UEs. This number of sequences is orders of magnitude less than the number of D2D UE IDs at higher layers (which is proposed to be 48 bits according to [3]), and can therefore only reduce but not eliminate the probability of collisions occurring. If the synchronization sequence space has to be further subdivided to provide the functionality of indicating the source priority, regardless of whether the indication is by means of the sequence or the resource allocation, the probability of collisions will be increased. 
Besides, the current use-case for D2D communication is mainly focused on peer-to-peer operation. Multi-hop operation may be a little far away to be considered, and distributed synchronization should be the major concern for Rel-12. Based on this, the receiving UE only needs to care about the accuracy of synchronization with the transmitting UE, and there may be less necessity for identification of the absolute accuracy of the source. 
The second problem is for UE mobility. Unlike the eNB, the synchronization sources in D2D communication will move from one place to another. This means that the priority of a UE transmitting synchronization signals may change from one time to another due to changes in its relative location to other synchronization sources. If the synchronization signals had to change every time the priority changed, all affiliated UEs would have to change their sequences and re-do their synchronization procedures. 
All these factors will cause much complexity on both transmitter and receiver, and we consider it to be unfeasible and unnecessary to indicate the source priority in the synchronization signals. 
Accordingly, we propose:
Proposal 1: Synchronization signals do not include an indication of synchronization source priority. 
3 Allocation of sequences for synchronization signals
As we proposed in our previous contribution [1], the D2D synchronization sequence design should comprise signatures designed for easy detection and synchronization. A two-stage UE-specific PSS (U-PSS) and SSS (U-SSS) discovery signature design can be used and the collision probability between different UEs can be kept as low as possible by having a high enough number of the two sequences used in the generation of the U-PSS and U-SSS. The U-PSS can be used as unicast index, group identification for groupcast, broadcast prefix, and relay indication. 
Accordingly, we propose that:

Proposal 2: Three U-PSS sequences and 168 U-SSS sequences are defined.
4 Conclusions
This paper discusses our consideration for D2D synchronization and UE identification design. According to our analysis, we propose that

Proposal 1: Synchronization signals do not include an indication of synchronization source priority. 
Proposal 2: Three U-PSS sequences and 168 U-SSS sequences are defined.
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