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1. Introduction
An incoming liaison from SA2 (S2-140560 [1]) kindly requests the RAN working groups to investigate how to fit in the Release 12 time plan the specification of a solution for ProSe discovery out of network coverage. An additional aspect to consider is that SA2 has agreed to support both Model A and Model B discovery. This paper focuses on Model B in particular, as, in our view, Model B has not received sufficient attention in the RAN work so far.
In general there are two possibilities to address discovery out of network coverage:

1) by extending the “in-coverage” discovery design that is under development in RAN1;

2) by using an upper-layer signalling protocol that runs on top of the layer-2 ProSe communication capability. An example of the latter is the Discovery-through-Communication (DtC) solution documented in TR 23.703 v1.1.0 clause 6.1.16 (also available in S2-140390 [2]). DtC is currently a candidate solution in the study part of TR 23.703 and its merits need to be evaluated by the RAN groups.

In the remainder of the paper, we briefly review the discovery Models A and B in light of the above-mentioned request from SA2 WG. .

2. Discovery models

SA2 has agreed to support two discovery models referred to as Model A and Model B. They correspond to the PUSH and PULL terminology used in RAN2, respectively. The SA2 definition of Model A and Model B is as follows (from agreed document S2-140567 [3]):
Model A ("I am here")

This model defines two roles for the UEs that are participating in direct discovery.

-
Announcing UE: The UE announces certain information that could be used from UEs in proximity that have permission to discover.

-
Monitoring UE: The UE that receives certain information that is interested in from other UEs in proximity.

In this model the announcing UE broadcasts the discovery messages at pre-defined discovery intervals and the UEs that are interested in these messages read them and process them.

It is equivalent to "I am here" since the announcing UE would broadcast info about itself e.g. its ProSe Application Identities or ProSe UE Identities in the discovery message.

Model B ("who is there"/"are you there")

This model defines two roles for the UEs that are participating in direct discovery.

-
Discoverer UE: The UE transmits a request containing certain information about what is interested to discover.

-
Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request

It is equivalent to " who is there/are you there" since the discoverer UE sends info about other UEs that would like to receive responses from, e.g. the information can be about a ProSe Application Identity corresponding to a group and the members of the group can respond.

The current evaluation methodology in TR 36.843 seems to be tailored for Model A in that it assumes a certain number of UEs in a cell (150) that make continuous discovery announcements with discovery essentially being a background mechanism.
Model B discovery is different in several ways (refer to Figure 1 for an abstract illustration). It is a type of event-driven discovery: when the Discoverer (UE-1 in Figure 1) wishes to discover users in vicinity, it broadcasts or groupcasts a discovery request that we refer to here as a Solicitation message (step 1).
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Figure 1: Model B discovery

The potential Discoverees (i.e. UEs in vicinity) process the Solicitation message and based on the information contained in it they may decide to respond with what is referred to here as a Response message (step 2, step 3).

In our view Model B needs to be considered in more detail, both from design and from evaluation methodology standpoint, especially for out of network coverage discovery for public safety use cases.

The aspects that need to be considered in the design and evaluation of Model B may include the following:

· Latency: for public safety operation it is important to have a rapid execution of the discovery procedure. For Model B this means that the Discoverer should be able to gather Response messages from the solicited Discoverees as soon as possible. The goal of small latency may have impact on the spacing of “discovery zones” and their size.
· Collision handling: if all Discoverees respond simultaneously, their Response messages may collide. 
· Group affiliation: the 150 UEs present on the spot may be distributed across several upper layer groups of affiliated users (e.g. police squads, ambulance teams, firefighter brigades, etc). The number of groups and their size may need to be accounted for in the evaluation methodology. In most cases the Discoverer would seek to discover only members that are affiliated with his own group, which has impact on the number of solicited Response messages and the amount of collisions that may arise.

· Resource usage: reduction of latency may come at the expense of increased resource allocation. Namely, decreasing the time interval between consecutive “discovery zones” would typically be beneficial for reduction of latency, but it will clearly increase the amount of resources that are dedicated to discovery. Allocating too many resources that are dedicated to discovery can be wasteful for Model B, because it generates only occasional signalling traffic (contrary to the continuous nature of Model A).
We think that support for Model B, especially considering outside network coverage scenarios, may require an alternative discovery design that reconciles reduced latency with efficient resource usage, and can also cope with collisions efficiently. One such alternative discovery design is DtC described in TR 23.703 v1.1.0 clause 6.1.16 (also available in S2-140390 [2]).
3.
Proposal
Based on the discussion in the previous sections of this paper it is proposed that Model B should be studied by RAN WGs. The expected impact on the work in RAN1 and RAN2 is as follows:
· RAN1: Need to define evaluation methodology for Model B discovery.

· RAN2: Definition of protocol functionality for Model-B support.
Given that SA2 has agreed to support both discovery models (Model A and Model B), we believe it is a good approach to consider both models for out of coverage scenario.
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