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[bookmark: _Ref301342314]Introduction
At RAN#66, a new work item to enhance the device-to-device ProSe (D2D) for Release-13 was approved [1]. The enhancements included Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use. 
[bookmark: _GoBack]In order to reduce the standardization effort and avoid increasing the UE complexity RAN1 should strive to reuse Rel-12 D2D signaling and procedures as much as possible. Therefore, in this contribution we focus on describing how Rel-12 synchronization procedure and signaling for sidelink direct communications can be applied to Rel-13 Type 1 discovery feature for the partial and outside the network coverage scenarios.

Synchronization Procedure for the Partial and Outside the Network Coverage Type 1 Discovery
During RAN1#80bis it was agreed to use (pre)configured resource pool for the partial and outside the coverage PSDCH transmissions [2]. The following sections discuss various aspects of the synchronization needed for the partial and outside the coverage discovery transmissions.
Outside the Network Coverage Scenario
The synchronization facilitates the reception and decoding of the discovery messages transmitted by other UEs. Rel-12 D2D already provides a D2D synchronization procedure and signaling which is used for the OoC (Out of Coverage) D2D communication scenario. The Rel-12 D2D synchronization procedure can be applied by the OoC UEs for type 1 discovery as well. Reusing Rel-12’s D2D synchronization allows a universal synchronization procedure for both the OoC D2D communications and the discovery.
Observation 1: Rel-12 synchronization procedure can be reused for Rel-13 OoC D2D type 1 discovery.
Partial Network Coverage Scenario
Rel-12 D2D synchronization procedure and signaling for the partial network coverage can also be used for partial network coverage Rel-13 type 1 discovery. The existing Rel-12 method allows a synchronization reference UE to derive its synchronization signals from the information it receives from its serving-cell eNB (SIB-19). These synchronization signals can be received by an OoC UE as shown in Figure 1. As suggested in section 2.1, UE2 can transmit the synchronization information it received from UE1, and neighboring D2D UE (UE3 in Figure 1) receives the synchronization information. This would allow all the UEs located just outside the cell boundary to have the same synchronization information.  
Observation 2: Rel-12 synchronization procedure for sidelink direct communications can be reused for Rel-13 Partial Network Coverage D2D type 1 discovery.
Proposal 1: RAN1 should reuse the Rel-12 synchronization procedure for sidelink direct communication to be reused for the type 1 discovery partial and OoC scenarios in Rel-13.   
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Figure 1: Synchronization information transmission for the partial and outside the network coverage sidelink discovery.
Discovery Periodicity 
Assuming Rel-12 D2D synchronization procedure is extended to the Rel-13 discovery then it would require simple changes to support the public safety requirements. As discussed in [3] there are several public safety scenarios where a UE must be discoverable with the smallest delay. 
In addition to reducing the latency, the preconfigured resource pools for discovery (PSDCH) and communication (PSCCH) used in outside the network coverage must not collide [4].  
Currently, in Rel-12 the shortest allowable discovery period is 320ms. To obtain improved latency and greater resource allocation flexibility the Rel-13 discovery period must include shorter time-periods than 320ms such as 40ms, 80ms and/or 160ms. As an obvious consequence of the shorter discovery periods SLSS must be transmitted at shorter periods as well. 
Proposal 2: Rel-13 should support shorter discovery periods than 320ms.

Conclusions
In this contribution we’ve provided the following observations:
Observations:
· Rel-12 synchronization procedure can be reused for Rel-13 OoC D2D type 1 discovery.
· Rel-12 synchronization procedure for sidelink direct communication can be reused for Rel-13 Partial Network Coverage D2D type 1 discovery.

In addition to the above observations we’ve proposed the following:
Proposals:
· RAN1 should reuse the Rel-12 synchronization procedure for sidelink direct communication to be reused for the type 1 discovery partial and OoC scenarios in Rel-13.   
· Rel-13 should support shorter discovery periods than 320ms.
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