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Introduction
According to the Rel-13 D2D WID [1], one objective is to enhance the D2D discovery as described below
1. Define enhancements (if needed) to D2D discovery to enable the following features: 
0. Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].
In this contribution, we discuss the necessary changes to support Type 1 discovery for the partial and outside network coverage scenarios. 
Discussion
In Rel-12, discovery is supported only for in coverage UEs while communication can be supported for both in coverage and partial/outside network coverage UEs. The target scenario for Rel-13 D2D discovery is to extend the support to partial and outside network coverage scenarios targeting public safety use as shown in Figure 1. 
[image: ]
Figure 1 Target scenario
Common design
It should be noted that most of the design for Rel-12 discovery can be reused also for partial and outside network coverage scenarios. This includes the discovery signal design (signal structure, DMRS design and scrambling configuration), transmit timing (DL timing), discovery pool definition (time, frequency and offset) and discovery message (re)transmission (fixed redundancy version pattern [0 2 3 1]). It is anticipated that these aspects can be directly applied without any changes.
Proposal 1: Reuse the Rel-12 discovery design for partial and outside network coverage scenarios regarding to discovery signal design, transmit timing, discovery pool definition and discovery message transmission.
Necessary changes
However, there are also some changes that are needed in order to support the target scenario. 
Firstly, only type 1 discovery needs to be considered where the resources for discovery signal transmission will be selected by the UE. It is not possible to support “RSRP based” resource selection hence only “random selection” is supported. The transmission probability for initial and retransmission(s) of a discovery signal can simply set to ‘1’ considering that the major use case is public safety. 
Secondly, though the definition does not need to be changed, a dedicate resource pool for partial and out-of-coverage discovery could be considered which can be preconfigured by higher layers.
Thirdly, for partial and outside network coverage discovery, no power control is applied similar to partial and outside network coverage communication.
Finally the synchronization procedure needs to be adapted to extend the application scenarios. Again, the UE procedures in partial and outside network coverage communication can be reused to a very large extend. In particular, the SLSS need to be transmitted more frequently, i.e. 40ms, and PSBCH needs to be transmitted along with SLSS in order to assist the whole synchronization procedure. A UE capable of partial and outside network coverage discovery shall follow the same synchronization procedure used for Rel-12 communication. Some details are listed as follows
· A UE participating in partial and outside network coverage discovery shall transmit SLSS/PSBCH every 40ms by RRC signaling when it is in coverage, otherwise it shall transmit SLSS only one SLSS instance before the beginning of each D2D discovery pool
· A UE participating in partial and outside network coverage discovery shall transmit SLSS/PSBCH every 40ms when it is in partial or outside network coverage
· A UE participating in partial and outside network coverage discovery shall align the timing/frequency of transmitted D2D signals to the following synchronization sources in decreasing priority same to communication
· eNBs that a UE camps on
· UEs within network coverage (among which higher priority is given to the strongest detected SLSS)
· UEs out of network coverage transmitting SLSS relayed from an in-coverage UE (among which higher priority is given to the strongest detected SLSS)
· UEs out of network coverage transmitting SLSS relayed from an out-of-coverage UE (among which higher priority is given to the strongest detected SLSS)
· If none of the above are selected, the UE uses its own internal clock.
Proposal 2: Make necessary changes for partial and outside network coverage discovery regarding to resource allocation, dedicated resource pool, fixed transmit power.
Proposal 3: A UE participating in partial and outside network coverage discovery shall follow the same synchronization procedure used by Rel-12 participating in communication.
Conclusions
In this contribution, we have some analysis on how to support discovery for partial and outside network coverage scenarios and propose the following
Proposal 1: Reuse the Rel-12 discovery design for partial and outside network coverage scenarios regarding to discovery signal design, transmit timing, discovery pool definition and discovery message transmission.
Proposal 2: Make necessary changes for partial and outside network coverage discovery regarding to resource allocation, dedicated resource pool, fixed transmit power.
Proposal 3: A UE participating in partial and outside network coverage discovery shall follow the same synchronization procedure used by Rel-12 participating in communication.
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