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1 Introduction
At RAN#66, a new work item on D2D (eD2D) was adopted [1]. The objective of this work item is to enhance LTE device to device, both for discovery and communication: 

The work item will cover enhancements to LTE device to device communications and discovery meeting requirements for public safety for: 

· in network coverage (intra-cell and inter-cell), 

· partial network coverage, and 

· outside network coverage scenarios 

Public safety discovery is quite different than non-public safety discovery defined in Rel-12 for in network coverage scenario. In this contribution, use cases [2] for public safety discovery are discussed, and discovery enhancements at the physical layer are provided. 

2 Supported use cases and models for ProSe public safety discovery
In [2], the following use cases are defined for public safety discovery:
-
UE-to-Network Relay discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as “Group Member Discovery”).
Since both UE-to-Network Relay discovery and Group Member Discovery were identified in SA, these two use cases should be addressed within the course of this WI.

Both Model A and Model B discovery are supported for public safety discovery [2]:

-
Model A ("I am here"[3]) uses a single discovery protocol message (Announcement);

-
Model B ("who is there?" / "are you there?"[3]) uses two discovery protocol messages (Solicitation and Response).

Some common parameters are shared by the two use cases, like Message type(model A or model B), Discovery type(UE-to-Network Relay discovery or Group Member Discovery), and there are more parameters specific to one use case only. The exact message sizes are yet to be decided because the definition of the parameters is still in progress. 

3 Support of ProSe public safety discovery
The undecided packet size(s) of ProSe public safety discovery as mentioned in section 2 may cause some issues with the current discovery channel structure (PSDCH): the payload of a Rel-12 discovery message is fixed to 232 bits. If the message size is not around 232 bits, some improvements need to be considered: either modifying Rel-12 PSDCH, or using Discovery through Communication [4],[5]. These two solutions are discussed below.
3.1 Enhancement to Rel-12 discovery mechanism
A simple enhancement is to separate resource pools for Public safety discovery and non- public safety discovery to provide better performance (e.g., faster, less collisions) for both.
A new PSDCH would be needed if Public safety message size(s) is different from non-public safety discovery, depending on SA2’s determination.
When extending to partial and out of network coverage, discovery UEs transmitting PSSS/SSSS may need to transmit PSBCH like communication UEs; and pre-configuration/configuration of discovery period and discovery resource is needed.
3.2 Discovery through communication
Using Rel-12 communication as transport channels for PS discovery, packets of different sizes are already supported which may simplify the DtC design. Furthermore, D2D communication in partial and outside network coverage was already standardized in Rel-12. As a result, the effort to standardize DtC may be lower than improving the existing discovery mechanism. Separate resource pools for D2D communication and DtC may be preferable: D2D discovery generally have larger periodicity than D2D communication. In addition, UEs doing DtC only do not need to decode broadcast communications. Different DtC and communication pools would naturally provide that. 
Note that some technical aspects of using Rel-12 discovery or Rel-12 communication as transport channels for PS discovery were provided in [5]. Some of the relevant aspects for RAN1 are listed below: 
· For power/resource efficiency, the existing discovery mechanism is very resource/power-efficient in part because the message size is known.. If multiple message size(s) are supported in Rel-13, this efficiency is drastically reduced. 
· The communication solution for Rel-12 enables more transmission than on the PSBCH since one UE can receive one SCI for each SA period. This means that DtC could potentially have less latency than Rel-12 discovery. This lowed latency can also alleviate the half duplex problem since there are now more opportunities to transmit: if there is collision during one SA period, the next available possible transmission time is in the next SA period.
Thus, supporting the PS discovery requirements through both discovery and communications should be considered.
Proposal 1: Supporting the PS discovery requirements through both discovery and communications should be considered.

3.3 Extra enhancement at physical layer

On top of existing/possible support of Prose public safety discovery at higher layers, extra enhancement at the physical layer has some benefits: 

· Improved UE battery life: for example, if Discovery type(UE-to-Network Relay discovery or Group Member Discovery) is indicated, a UE may only monitor the discovery type it is interested in.
· Better link establishment thanks to faster discovery. For example, if UE-to-Network Relay discovery message is indicated at physical layer, relays with better radio-performance at a remote UE can be selected.  

As a result, it is useful to consider enhanced operation at physical layer for ProSe public safety discovery. Possible physical layer enhancements are described in a companion paper [6].
Proposal 2: Standardize physical layer enhancements for ProSe public safety discovery.

4 Conclusion
Enhancement to support public safety discovery were discussed. We propose the following:
Proposal 1: Supporting the PS discovery requirements through both discovery and communications should be considered.

Proposal 2: Standardize physical layer enhancements for ProSe public safety discovery.

In a companion contribution [6], some physical layer enhancements for discovery are proposed.
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