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1
Introduction
The work item for enhanced LTE D2D proximity services will cover the following objective [1].
1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].
This contribution investigates the synchronization for public safety discovery.
2
Discussion
Rel-12 D2D discovery UE would select an eNB as its synchronization reference when the UE is within the network coverage. Also, Rel-12 D2D discovery UE does not transmit synchronization signals when the UE has no discovery message to be transmitted. Even for the discovery UE that transmits discovery message and satisfies the conditions for synchronization signals transmission, it transmits synchronization signals at most one time per discovery period (320ms at least) and it is not suitable for a synchronization reference due to its infrequent occurrence. 
On the other hand, to support partial and outside network coverage scenarios, D2D communication UE can be a synchronization reference and thus, it can periodically transmit synchronization signals every 40ms as long as the conditions of synchronization signal transmission are satisfied. Since public safety discovery should also support partial and outside network coverage scenarios, a public safety discovery UE should also act as a synchronization reference and transmit synchronization signals with the same synchronization signal periodicity as D2D communication.
Observation 1: Public safety discovery should support the same synchronization signal periodicity as D2D communication.
In Rel-13, the synchronization for discovery should be extended for public safety use. One option is to consider a new synchronization design and procedure from the start. However, we believe that public safety discovery should cover the same scenario as D2D communication and the synchronization can be transparent to communication and public safety discovery from RAN1 perspective. Consequently, the straightforward way for public safety discovery would be using the synchronization resources configured for D2D communication.
Observation 2: Public safety discovery can use synchronization resources configured for D2D communication.

Another issue is whether it is allowed for an eD2D discovery UE to transmit PSBCH or not. . Even if Rel-12 D2D discovery UE does not transmit PSBCH and DM RS with synchronization signals, , it would be natural for public safety discovery UE to transmit PSBCH and DM RS to support partial and outside network coverage scenarios as D2D communication UE. In addition, public safety UE needs to perform D2D measurement in outside network coverage scenario to check the condition to transmit synchronization signals. We do not see the necessity to modify the current PSBCH contents at the moment.
Observation 3: Public safety discovery UE can transmit PSBCH and DM RS with D2D synchronization signals without any modifications.

For the outside network coverage scenario, conditions for public safety discovery UE to transmit synchronization signals need to be defined. The conditions to transmit synchronization signals from outside network coverage UE are already well-defined for D2D communication. 
Observation 4: Conditions to transmit synchronization signals from outside network coverage communication UE can be used for outside network coverage public safety discovery UE.

To summarize our observations, most of the current synchronization mechanisms for D2D communication can be re-used for public safety discovery.

3
Conclusion

Based on the observations in the previous section, we propose following.
Proposal:
· Synchronization for public safety discovery can be supported by using the current synchronization mechanism of D2D communication.
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