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1. Introduction

In D2D there is a scenario named as device discovery, in which one UE shall has the capability to be discovered by another UE. In addition to some intuitive solutions such as letting the UEs to listen DL receptions and/or UL transmissions of other UEs, special effort need to be paid on the out of network coverage condition, especially during emergency event in public safety scenario.
To this target, one popular solution is to let UE send the discovery signal. In this document, we state our view on this method when it is out of network coverage.
2. Motivation of Discovery Signal
According to the Rel. 8-11 specifications, one UE gets into the RRC idle state when it disconnects from the network. In the RRC idle state the UE can receive broadcast/multicast data, monitors a paging channel to detect incoming call, perform neighbour cell measurement, cell selection/reselection and acquire system information. Obviously, all the idle mode operations are receiving and no transmitting happened. Therefore, it is difficult to discover this UE without new mechanism.
3. Considerations on Discovery signal
Since it is not possible to discover a UE if it is mute all the time, one possible solution is to let the UE to be discovered to broadcast some signal, in a periodic or aperiodic way. 
However, imagining an emergent condition such building collapse due to earthquake and some people under the building is waiting for rescue. The waiting time for the people under the building might be several days and thus it is very critical to save power consumption of their UE. For this case, let the UE to broadcast discovery signal might not be a good solution, even the broadcast period is long.
Also, the discovery signal may not fit the requirements of some security systems such as police communication systems. After all, sometimes UEs in such systems need to hide itself, and thus allowing UE to broadcast itself to everybody around may not be appropriate.
Even in in network coverage scenario, the discovery signal is still questionable in some application such as social network application. Why should I broadcast myself to everybody around here? Is it reasonable to let one UE to broadcast its location? There may exist some concern
Proposal 1: The concern on power consumption, security and privacy shall be resolved before adopting the discovery signal.
4. Request-Based Discovery
A more reasonable approach is to let the UE who wants to find others to send the request signal and let the UE who wants to be found respond to this request signal by the response signal. Then, the power consumption issue is resolved since the UE which is waiting for help do not need to transmit signal which is the dominant factor of power consumption, but just need to monitor the receiving signal. Similarly, both the issues of security and privacy are relieved since UE who do not want itself to be found could just bypass the request signal. 
Proposal 2: Considering the request-based discovery in both in network and out of network coverage, since all the issues on power consumption, security and privacy could be relieved.
5. Property of Request Signal and Response Signal
As both the signals are sent before the synchronization between transmitter and receiver is setup, to let the receivers of each of the signals could decode, some preambles shall be included in the two signal. Following the conventional approach in Rel. 8-11, ZC sequence is a good candidate for this purpose.
Proposal 3: Including ZC sequence into the request signal and response signal (and discovery signal, if any), to help the receiver of the signals could build up the synchronization in a power efficiency way.
6. Conclusion
In this document we have 3 proposals as follows.
Proposal 1: The concern on power consumption, security and privacy shall be resolved before adopting the discovery signal.

Proposal 2: Considering the request-based discovery in both in network and out of network coverage, since all the issues on power consumption, security and privacy could be relieved.

Proposal 3: Including ZC sequence into the request signal and response signal (and discovery signal, if any), to help the receiver of the signals could build up the synchronization in a power efficiency way.
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