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Abstract of the contribution: This contribution proposes procedures for UE-to-UE Relay discovery. The procedure applies to both stateful relay selection (clause 7.3) and stateless forwarding (clause 7.4).
1.
Discussion
The basic principles of the proposed UE-to-UE Relay Discovery can be summarised as follows:

-
Each UE, including a potential UE-to-UE Relay, is able to discover group members in vicinity by using the Group Member Discovery procedure;

-
Model A procedure: Having discovered its neighbours, the UE that can potentially act as a UE-to-UE Relay may then advertise the discovered members by periodically transmitting the Announcement message. The message includes the group members that are reachable via this UE. An interested remote UE may then initiate communication with another remote UE through the UE-to-UE Relay.

-
Model B procedure: Having discovered its neighbours, the UE realises that the group member of interest is not within direct range. The UE may then (in the role of Discoverer) solicit potential UE-to-UE Relays by transmitting the Solicitation message. The message includes an upper-layer identifier for the remote group member(s) that this Discoverer UE is interested in. If another UE (in the role of Discoveree), upon reception of the Solicitation message realises that it can act as a UE-to-UE Relay, it replies with a Response message including the Layer-2 ID of the remote group member. At this point the Discoverer UE may engage in communication with the remote UE.

Based on the information received as part of the UE-to-UE Relay Discovery procedure, the UE may decide to do one of the following:

-
establish a one-to-one link with the Relay as described in clause 7.1 and engage in communication with a remote UE via the Relay as described in clause 7.3 (case of stateful relay selection; companion paper for this meeting S2-150373), or

-
engage in communication with a remote UE via the Relay as described in clause 7.4 (case of stateless forwarding; companion paper for this meeting S2-150374).

2.
Proposal

It is proposed to add the following text into TR 23.713.

***** 1st CHANGE *****
6.1
Solution for Direct Discovery (public safety use)

6.1.1
Functional Description
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 Response).

6.1.2
Procedures

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 range at any given time (shortly referred to as “Group Member Discovery”);
-
UE-to-UE Relay Discovery.

The following parameters are common to both UE-to-Network Relay Discovery, Group Member Discovery and UE-to-UE Relay Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B).

-
Discovery type: indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

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

-
ProSe Relay UE 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 (targeted user or group).

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

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

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

-
Remote User Info: provides information about the user of a Remote UE.

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

6.1.2.2.2
Model B

Depicted in Figure 6.1.2.2.2-1 is the procedure for Relay discovery Model B.
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Figure 6.1.2.2.2-1: 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

6.1.2.3
Group member discovery

6.1.2.3.1
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 6.1.2.3.2-1 is the procedure for group member discovery Model B.


[image: image4.emf]UE-1

(discoverer)

UE-2

(discoveree)

UE-3

(discoveree)

UE-4

(discoveree)

UE-5

(discoveree)

2a. message (Type, Disco Type, Discoveree Info, ProSe UE ID)

1. message (Type, Disco Type, Discoveree Info, Discoverer Info, ProSe UE ID)

2b. message (Type, Disco Type, Discoveree Info, ProSe UE ID)


Figure 6.1.2.3.2-1: Group member discovery with Model B

Step 1:

-
Type = Solicitation

-
Discovery Type = Group Member Discovery

Step 2:

-
Type = Response

-
Discovery Type = Group Member Discovery

6.1.2.4
UE-to-UE Relay discovery

6.1.2.4.1
Model A

Depicted in Figure 6.1.2.4.1-1 is the procedure for UE-to-UE Relay discovery Model A.
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Figure 6.1.2.4.1-1: UE-to-UE Relay discovery with Model A

1. UE-1 (“this UE”) performs the Group Member Discovery procedure as described in Figure 6.1.2.3.1-1 (Model A) or Figure 6.1.2.3.2-1 (Model B). In the process UE-1 discovers UE-R as its only neighbour.

2. UE-R (“the potential relay”) also performs the Group Member Discovery procedure described in Figure 6.1.2.3.1-1 (Model A) or Figure 6.1.2.3.2-1 (Model B). In the process UE-R discovers two UEs in vicinity: UE-1 and UE-2.

NOTE 1: The execution of the Group Member Discovery procedure in steps 1 and 2 is a pre-requisite for the execution of the UE-to-UE Relay discovery procedure proper that only starts at step 3.

3. UE-R decides that it can act as a UE-to-UE Relay and announces this by periodically transmitting an Announcement message including the following parameters:

-
Type = Announcement

-
Discovery Type = UE-to-UE Relay Discovery

-
Announcer Info (i.e. an upper layer identifier for the UE-R user)

-
ProSe UE ID of UE-R (i.e. link-layer identifier of UE-R)

-
A list of “Remote User Info” parameters (including users of UE-1 and UE-2) that have been gathered during Group Member Discovery in step 2. “Remote User Info” is an upper layer parameter identifying the remote user.

4. Based on the information received in the previous step, UE-1 decides to establish a one-to-one link with UE-R as described in clause 7.1 and engage in communication with UE-2 via UE-R (case of stateful relay selection).
6.1.2.4.2
Model B
Depicted in Figure 6.1.2.4.2-1 is the procedure for UE-UE Relay discovery Model B.
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Figure 6.1.2.4.2-1: UE-to-UE Relay discovery with Model B
1. UE-1 (“this UE”) performs the Group Member Discovery procedure described in Figure 6.1.2.3.1-1 (Model A) or Figure 6.1.2.3.2-1 (Model B). In the process UE-1 discovers UE-R as its only neighbour.

2. UE-R (“the potential relay”) also performs the Group Member Discovery procedure described in Figure 6.1.2.3.1-1 (Model A) or Figure 6.1.2.3.2-1 (Model B). In the process UE-R discovers two UEs in vicinity: UE-1 and UE-2.

NOTE: The execution of the Group Member Discovery procedure in steps 1 and 2 is a pre-requisite for the execution of the UE-to-UE Relay discovery procedure proper that only starts at step 3.

3. Having discovered its neighbours, UE-1 realises that the group member of interest („remote user“) is not within direct range. UE-1 then (in the role of Discoverer) solicits potential UE-to-UE Relays by transmitting the Solicitation message including the following parameters:

-
Type = Solicitation

-
Discovery Type = UE-to-UE Relay Discovery

-
Discoverer Info (i.e. an upper layer identifier for the UE-1 user)

-
ProSe UE ID of UE-1 (i.e. link-layer identifier of UE-1)

-
A list of “Remote User Info” parameters corresponding to the remote user(s) of interest (in this case it is the user of UE-2). “Remote User Info” is an upper layer parameter identifying the “remote user” of interest.

4. Upon reception of the Solicitation message, UE-R (in the role of Discoveree) realises that it can act as a UE-to-UE Relay and replies with a Response message including the following parameters:

-
Type = Response

-
Discovery Type = UE-to-UE Relay Discovery

-
Discoveree Info (i.e. an upper layer identifier for the UE-R user)

-
ProSe UE ID of UE-R (i.e. link-layer identifier of UE-R)

-
A list of “Remote User Info” parameters corresponding to the remote user(s) of interest (in this case it is the user of UE-2). The latter have been gathered during Group Member Discovery in step 2.

NOTE 2: The inclusion of ProSe UE ID in the “Remote User Info” / “ProSe UE ID” pair is needed only for stateless forwarding. It is not needed for stateful UE-to-UE Relay.

5. Based on the information received in the previous step, UE-1 decides to establish a one-to-one link with UE-R as described in clause 7.1 and engage in communication with UE-2 via UE-R (case of stateful relay selection).
6.1.3
Impact on Existing Entities and Interfaces

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

***** End of CHANGE *****
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