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1 Introduction
This paper focuses on the receiver aspects of the synchronization procedures for discovery and communication. A companion contribution [1] focus on synchronization signals design while [2] focuses on the transmitter synchronization behaviour.
2 Procedure for Timing Acquisition from UE-Transmitted D2DSS/PD2DSCH

In this section we describe general UE behaviour proposals for sync detection. The procedure for timing acquisition from a D2DSS can be split into several steps (note that some of these may be implementation-specific). Some of the steps are only relevant for communication.
· The receiver performs time correlation over a sufficiently long period and detects PD2DSS.

· The window length is limited for discovery (according to the window signalled by the eNB in SIB) but unlimited for communication (in order to detect out of coverage UEs)

· The UE determines that D2DSS is transmitted by a UE based on the PD2DSS root sequence. 

· The UE determines whether D2DSS is associated to communication or discovery and also whether it is D2DSSue_net/ooc based on the PD2DSS root sequence. 

· The receiver detects SD2DSS and its relative position to PD2DSS

· The rx determines whether the spectrum is TDD or FDD based on the SD2DSS M-sequences mapping

· Note: at this point timing of out of coverage SS is known with an ambiguity corresponding to D2DSS periodicity

· The receiver blind detects PD2DSCH at predefined positions (relative to D2DSS)

· Once PD2DSCH is detected also the SFN number is known at the receiver.

Proposal:

· At least spectrum type, TDD config, device type and the SFN are detected from D2DSS/PD2DSCH.
3 Synchronization Acquisition and Tracking for Communication

The receiver synchronization procedure for discovery was agreed at RAN1#78bis, therefore here we focus on communication. 

Communication capable UEs need to scan continuously in time in order to detect D2DSS from OoC UEs. However, in certain scenarios (e.g., low mobility) UE implementations may perform OoC D2DSS scans sparsely in time as long as RAN4 requirements are fulfilled. Such optimizations do not need to be specified.
Proposal:

· Communication capable UEs continuously scan the spectrum for D2DSS, irrespective of their coverage state.
· RAN4 requirements should ensure that UEs are able to acquire a new synchronization source in reasonable time.
4 Conclusions

This paper provides an overview of the receiver synchronization procedures in LTE ProSe. The following is proposed:
Proposal:

· At least spectrum type, TDD config, device type and the SFN are detected from D2DSS/PD2DSCH
· Communication capable UEs continuously scan the spectrum for D2DSS, irrespective of their coverage state.

· RAN4 requirements should ensure that UEs are able to acquire a new synchronization source in reasonable time.
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