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1 Introduction

D2D Synchronization is a procedure for a UE to obtain timing and frequency synchronization to support D2D discovery and broadcast communication [1]. During the D2D synchronization, the synchronization source will transmit D2D synchronization signal (D2DSS), which contains Physical D2D Synchronization Channel (PD2DSCH), Secondary D2D Synchronization Signal (SD2DSS) and Physical D2D Synchronization Channel (PD2DSCH). 
In RAN1#77, the following agreements were made on the D2D synchronization [2].

· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither

In RAN1#78, the following agreements were made on the D2D synchronization [3]:
· For PD2DSS,
· Sequence:
· PD2DSS is a Zadoff Chu sequence?

· New root indices
· FFS: Detailed root indices
· Waveform:
· SC-FDM without DFT-precoding
· Number of symbols in a subframe is 2
· For SD2DSS,
· Sequence:
· Same sequence as Rel-8 SSS
· Waveform:
· SC-FDM without DFT-precoding with reduced power with respect to PD2DSS
· FFS: how to specify reduced power mechanism for SD2DSS

· Number of symbols in a subframe is 2
· For reception, in-coverage UEs may need D2DSS from another in-coverage UEs for time/freq. synchronization in some inter-cell scenarios
· Within a subframe, D2DSS symbol location is fixed for a given CP length

· For PD2DSCH,
· Only transmitted from synchronization source
· QPSK modulation
· TBCC
· 16bits CRC
· Message scrambling sequence is derived from PSSID
· Multiplexed in the same PRBs with D2DSS

· FFS: Symbols used only for D2DSS and PD2DSCH within a subframe

As shown above, while RAN1 made some agreements on D2D synchronization, there are still a number of issues which need to be defined in RAN1. 

In this paper, we discuss the potential RRM performance requirements for D2D synchronization based on RAN1’s current agreements.
2 Discussion
The general principle for D2DSS Transmission is described in [1]. 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 transmits D2DSS.  

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D Synchronization Source. 

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

In addition, for a UE transmitting D2D signal, the UE needs to follow the certain rules when selecting the timing reference for its transmissions of D2D signal [1]:
· D2D Synchronization Sources which are eNodeBs have a higher priority than D2D Synchronization Sources which are UEs. (Note: The set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB is indicated by D2DSSue_net);
· D2D Synchronization Sources which are UEs in-coverage have a higher priority than D2D Synchronization Sources which are UEs out-of-coverage (Note: The set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB is indicated by D2DSSue_oon. It is still undecided if multi-hop is supported. If multi-hop is supported, the rule is not needed);
· Received D2DSS quality.
The exact circumstances under which a UE transmits D2DSS are still under discussion in RAN1, including triggering conditions for D2DSS transmission, D2D SS selection and reselection, as well as how to select D2D synchronization sources [3]. One RAN1 has completed the discussion, RAN4 will need to discuss the corresponding performance requirements for D2DSS synchronization for both D2DSSue_net and D2DSSue_oon groups. 
For D2D UEs that serve as the time resource, the D2D synchronization performance requirements may be defined based on its D2DSS transmission timing accuracy under certain RF and channel conditions. For D2D UEs that serve as the time resource, the D2D synchronization performance requirements may be defined in terms of the data and/or SA transmission timing accuracy under certain RF and channel conditions.

Proposal 1: RAN4 will need to discuss the D2DSS Time synchronization performance requirements, especially the UEs that server as the time resource for other D2D UEs.
3 Summary 

In this paper, we discussed the RRM requirements for supporting D2D Synchronization with following proposal:

Proposal 1: RAN4 will need to discuss the D2DSS synchronization performance requirements, especially the UEs that server as the time resource for other D2D UEs.
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