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1
Proposal
According to [1] [2], there are two use cases for out of coverage discovery:

1) Determination is needed regarding within the D2D ProSe Communication which user(s) are in-D2D ProSe Communication-coverage at any given time.

2) Maintaining concurrent D2D ProSe Communication (off-network) and LTE connectivity to EPC is required regardless of whether UEs are in network coverage or out-of-network-coverage (see [10]). The LTE connectivity to EPC for out-of-network-coverage UEs are provided via UE-to-Network Relays.

While the second use case is related to Relay discovery, the first use case is generic.

Model A and Model B discovery are described in more detail, taking into account the requests for two types of public safety discovery ([1], [2]).
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6
Direct discovery (public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for Direct Discovery (public safety use).
6.1
Solution for Direct Discovery (public safety use)

6.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
6.1.1
General
Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement);
-
Model B uses two discovery protocol messages (Solicitation and Solicitation Response).

6.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

6.1.2.1
General
The following use cases for public safety discovery are supported:
-
UE-to-Network Relay discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication coverage at any given time (shortly referred to as “Group Member Discovery”).
The following parameters are common to both UE-to-Network Relay Discovery and Group Member Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B).
-
Discovery type: indicates whether this is UE-to-Network Relay Discovery or Group Member Discovery.

The following parameters are used for UE-to-Network Relay Discovery:

-
ProSe Relay ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
Connectivity Info: Parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

The following parameters are used for Group Member Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Discoveree info (Model B): provides information about the discoveree (user or group).

6.1.2.2
UE-Network Relay discovery
6.1.2.2.1
Model A
Depicted in Figure 6.1.2.2.1-1 is the procedure for Relay discovery Model A.
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Figure 6.1.2.2.1-1: Relay discovery with Model A
Step 1:

-
Type = Announcement
-
Discovery Type = UE-NW Relay Discovery
7.1.2.2.2
Model B
Depicted in Figure 6.1.2.2.2-1 is the procedure for Relay discovery Model B.
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Figure 6.1.2.2.2: Relay discovery with Model B

Step 1:

-
Type = Solicitation
-
Discovery Type = UE-NW Relay Discovery
Step 2:

-
Type = Response
-
Discovery Type = UE-NW Relay Discovery
7.1.2.3
Group member discovery
7.1.2.3.1
Model A
Depicted in Figure 6.1.2.3.1-1 is the procedure for group member discovery Model A.
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Figure 6.1.2.3.1-1: Group member discovery with Model A
Step 1:

-
Type = Announcement

-
Discovery Type = Group Member Discovery
6.1.2.3.2
Model B
Depicted in Figure 6.1.2.1.2-1 is the procedure for group member discovery Model B.
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Figure 6.1.2.3.2: Group member discovery with Model B

Step 1:

-
Type = Solicitation
-
Discovery Type = Group Member Discovery
Step 2:

-
Type = Response
-
Discovery Type = Group Member Discovery
6.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

6.2 
Topics for further study for Direct Discovery (public safety use)


The transport aspects of Direct Discovery (e.g. signalling protocol over ProSe direct communication or adaptation of ProSe direct discovery for out-of-coverage and Model B support).
The need for APN information is FFS.
It is FFS whether the definition of Announcer/ Discoverer/ Discoveree Info is in the scope of 3GPP.

6.3
Conclusions on Direct Discovery (public safety use)

Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement);
-
Model B uses two discovery protocol messages (Solicitation and Solicitation Response).
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