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1. Introduction

In RAN #67 meeting, the work item [1] for enhanced LTE D2D ProSe service was agreed, which includes the enhancement on Type 1 discovery. 
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].
In this contribution, the design aspects on Type 1 discovery for the partial and outside network coverage scenarios are discussed. 
2. Discussion
Only in-coverage Type 1 discovery is supported in Rel-12, where the synchronization source for discovery are eNBs, and only D2DSS is transmitted for discovery synchronization procedure. Also the discovery resource pools are configured by eNB. If Type 1 discovery needs to be expanded to support partial coverage and out-of-coverage scenarios, the synchronization source determination, synchronization procedure and resource pools configuration/pre-configuration need to be re-considered from RAN1 perspective.
In addition, from the WID, the extension of type 1 discovery targets public safety use, which implies the required parameters may not perfectly fit (including larger or much smaller than) the message size of open discovery defined in Rel-12. Although the final set of parameters is not decided yet, to support flexibility for the message size is preferred. However, how much of flexibility, extensibility and efficiency depends on the scale of message sizes of possibly supported procedures (e.g. UE-to-Network Relay Discovery) for public safety direct discovery. Another uncertain parameter is minimum supported one-way latency. It is suggested that leading group of this WID can collect such information for further work. 
On the other hand, Rel-12 D2D communication supports in-coverage, partial-coverage and out-of –coverage scenarios. Some relevant design principles of D2D communication provides possibility for Type 1 discovery enhancement, such as for synchronization procedure and resource pool pre-configuration. 
Based on the D2D communication design principle, the design aspects for Type 1 discovery enhancement are analyzed as following:

· Synchronization aspects:
In Type 1 discovery enhancement, both D2DSS and PD2DSCH shall be transmitted to aid the synchronization procedure. The synchronization resource priority mechanism is same as that of D2D communication.  Besides the synchronization procedure, two options for D2DSS and PD2DSCH transmission are provided:
· Option 1: D2DSS/PD2DSCH only transmits when a discovery UE transmitting discovery announcement, similar as Rel-12 D2DSS transmission in D2D discovery.

· Option 2: D2DSS/PD2DSCH persistently transmits with a certain transmission period within discovery period,  similar as Rel-12 D2DSS/PD2DSCH transmission in D2D OOC communication, i.e. the periodic transmission occurs only when there is discovery announcement in the discovery period
Considering that the discovery period is larger than SA period, and a UE can only transmit discovery signal one or several times(depending on the repetition times per discovery period) per discovery period, Option 1 is more efficient to power consumption, while option 2 can ensure synchronization reliability among  OOC UEs and keep reasonable power consumption. The D2DSS and PD2DSCH transmission mechanism need further study.
· Resource allocation aspects:

Both Tx and Rx resource pools used for Type 1 discovery in partial-coverage and out-of-coverage can be preconfigured, similar as those parameters for D2D communication, where Tx resource pools shall be a subset of Rx resource pools. Priority of Tx resurce pool shall be discussed more.
Besides those, selection on PC5 signaling protocol, i.e. PC5-D discovery or PC5-C is also quite important to our determination.
Proposal 1: Send LS to the leading group of this WI for further information on the scale of message size and minimum latency of possibly supported procedures for public safety direct discovery.

Proposal 2: If the message size and minimum latency fit Rel-12 discovery, synchronization source determination, synchronization procedure and resource pools configuration/pre-configuration are needed for extension of Rel-12 discovery. Those can refer to the design principles of Rel-12 D2D communication.
Proposal 3：In parallel, other design of D2D communication can be studied in case the scale of message size and minimum latency do not fit and selection on PC5 signaling protocol is PC5-C.

3. Conclusion 
In this contribution, the design aspects on Type 1 discovery for the partial and outside network coverage scenarios are discussed. Some relevant design principles of D2D communication can be referred.
Proposal 1: Send LS to the leading group of this WI for further information on the scale of message size and minimum latency of possibly supported procedures for public safety direct discovery.

Proposal 2: If the message size and minimum latency fit Rel-12 discovery, synchronization source determination, synchronization procedure and resource pools configuration/pre-configuration are needed for extension of Rel-12 discovery.

Proposal 3：In parallel, other design of D2D communication can be studied in case the scale of message size and minimum latency do not fit and selection on PC5 signaling protocol is PC5-C.
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