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1 Introduction

According to the SID on LTE D2D proximity service [1], D2D discovery should meet the non-public safety and public safety requirements for D2D devices within network coverage and public safety requirement for D2D devices outside network coverage.
In this contribution, we provide some aspects to be considered for D2D discovery.
2 Discussion
2.1 Synchronization
General scenario
D2D UEs can be associated with the cells of the same eNB (intra-eNB case) or the cells of different eNBs (inter-eNB case). It is desirable for D2D discovery to support inter-eNB case as well as intra-eNB case. For the intra-eNB case, it is natural to assume that the cells of the eNB are synchronized. On the other hand, for the inter-eNB case, the cells of different eNBs can be either synchronous or asynchronous.
In last meeting, three cases of network synchronization are agreed for evaluation:

· Case 1: all eNodeBs synchronized
· Case 2: eNodeBs on a given carrier not synchronized
· Case 3: eNodeBs on different carriers not synchronized
For the Case 1, the cells with which D2D UEs are associated are always synchronized irrespective of intra-eNB case or inter-eNB case. On the other hand, for the Case 2, the cells with which D2D UEs are associated can be either synchronized or not synchronized depending on intra-eNB case or inter-eNB case.
Observation 1: The cells with which D2D UEs are associated can be synchronous or asynchronous for the asynchronous network depending on location of the D2D UEs.
PS specific scenario for outside network coverage
In general, there is no time reference for the scenario of outside network coverage. D2D UEs outside network coverage have the different knowledge of timing. Thus the scenario of outside network coverage is similar to general scenario of asynchronous network. On the other hand, a synchronization mechanism may be introduced for the scenario of outside network coverage in order to exploit the benefits of synchronous network. 
Observation 2: D2D discovery can be operated in either a synchronous way or asynchronous way for the scenario of outside network coverage.
Proposal 1: Study on D2D discovery needs to include both synchronous network and asynchronous network. 

2.2 Supported UE states
For the general scenario, it may be beneficial to support the UE in RRC_IDLE state in order to extend discovery candidates. It, however, may be difficult for network to control the UE in RRC_IDLE state. Network can transmit UE-specific signaling only to the UE in RRC_CONNECTED state. It is necessary to study further whether or not D2D discovery support the UE in RRC_IDLE state.
Proposal 2: It is necessary to study further whether or not D2D discovery supports the UE in RRC_IDLE state.
2.3 D2D discovery signal/channel structure

In order to design D2D discovery signal/channel structure, it is necessary to clarify what information the D2D discovery conveys. The information can include UE ID, service type, etc. Furthermore, the information may be different depending on non-PS scenario and PS scenario.

Proposal 3: It is necessary to clarify what information the D2D discovery conveys for non-PS scenario and PS scenario.

2.4 Resource allocation
For the general scenario, the resource for D2D discovery can be allocated by network. On the other hand, for PS specific scenario of outside network coverage, the resources for D2D discovery need to be preconfigured and a specific resource is selected by UE. It is assumed that there is no coordinator which can manage D2D UEs for the PS scenario of outside network coverage.
Proposal 4: Study on D2D discovery needs to include both resource allocation schemes: 
· Resource is allocated by network
· Resources are preconfigured and a specific resource is selected by UE
3 Conclusion
We have discussed some aspects to be considered for D2D discovery. In summary we have the following observations and proposals:
· Observation 1: The cells with which D2D UEs are associated can be synchronous or asynchronous for the asynchronous network depending on location of the D2D UEs.

· Observation 2: D2D discovery can be operated in either a synchronous way or asynchronous way for the scenario of outside network coverage.

· Proposal 1: Study on D2D discovery needs to include both synchronous network and asynchronous network. 

· Proposal 2: It is necessary to study further whether or not D2D discovery supports the UE in RRC_IDLE state.

· Proposal 3: It is necessary to clarify what information the D2D discovery conveys for non-PS scenario and PS scenario.
· Proposal 4: Study on D2D discovery needs to include both resource allocation schemes: 
· Resource is allocated by network
· Resources are preconfigured and a specific resource is selected by UE
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