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1 Introduction
One of the objectives of enhanced LTE D2D Proximity services work item [1] is to define enhancements 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].
In this contribution, we will discuss eD2D discovery for a partial network coverage scenario.
2 Discussion
Discovery for Public Safety usage allows UEs in proximity to find with each other if LTE coverage did not exist (e.g., deep within a building or in a cave), or in the event that the network was off the air due to a natural disaster (e.g., an earthquake or tsunami), terrorist attack, or fire. For example as shown in Fig.1, if the network is not available, it is necessary to enable discovery operation between out-of-coverage UEs (UE-1 and UE-2), as well as discovery operation between out-of-coverage UE (UE-3) and in-coverage UE (UE-4 or UE-5), which is called as a partial network coverage scenario.
Before we go to define enhancements to D2D discovery for out-of-coverage and partial coverage scenarios, it should be noted that RAN1 already designed D2D communications in Rel-12 to operate it in these scenarios and the following aspects were well-considered: 

1) Synchronization procedure

2) Resource pool and corresponding transmission parameter configurations
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Fig. 1: D2D Discovery in Out of Coverage and Partial Coverage Scenarios

To enable synchronization between in-coverage UEs and out-of-coverage UEs, we decided in Rel-12 that the in-coverage SyncRef UEs transmit Sidelink Synchronization Signal (SLSS) and Master Information Block for Sidelink (MIB-SL) to provide timing and system information to out-of-coverage UEs.

On the other hand, for resource pool and transmission parameter configurations, we decided in Rel-12 that out-of-coverage UEs use pre-configured resource pools and parameters, but in-coverage UEs use configured ones by the eNB. In this case, there may be a mismatch between configured ones and pre-configured ones. However, regarding resource pool configuration, it was assumed in Rel-12 that all UEs (i.e., both in-coverage and out-of-coverage UEs) should be configured with resource pools for sidelink control and data, which is the union of the resource pools used for transmission of sidelink control and data in neighboring cells and transmission of sidelink control and data in out-of-coverage.
Observation: It was assumed in Rel-12 that all UEs should be configured with resource pools sidelink control and data, which is the union of the resource pools used for transmission of sidelink control and data in neighbouring cells and transmission of sidelink control and data in out-of-coverage.
For synchronization procedure to support Rel-13 eD2D discovery, we believe that Rel-12 synchronization procedure for D2D communication can be reused and this will be discussed in our companion document [2].
For eD2D discovery, the design philosophy of Rel-12 D2D communication can be reused as much as possible. For example, in order to support discovery between in-coverage UEs and out-of-coverage UEs, all UEs (i.e. both in-coverage UEs and out-of-coverage UEs) should be configured with resource pools and transmission parameters for eD2D discovery, which is the union of the resource pools and transmission parameters used for transmission of discovery in neighbor cells and transmission of discovery out of coverage.
Proposal: For eD2D discovery in partial and outside coverage scenarios, Rel-12 synchronization procedure for D2D communication and Rel-12 assumption of resource pool configuration can be reused. 
3 Conclusion
Based on the discussion, we have the following observation and proposal:
Observation: It was assumed in Rel-12 that all UEs should be configured with resource pools sidelink control and data, which is the union of the resource pools used for transmission of sidelink control and data in neighbouring cells and transmission of sidelink control and data in out-of-coverage.
Proposal: For eD2D discovery in partial and outside coverage scenarios, Rel-12 synchronization procedure for D2D communication and Rel-12 assumption of resource pool configuration can be reused.
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