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Abstract of the contribution: this paper focuses on the discovery of a relay suitable to offer a desired connectivity.
Introduction
The current relay discovery mechanism is not clarifying in detail how a remote UE can select a candidate ProSe UE-to-Network relay based on the connectivity services it offers. This contribution suggests that a Relay service code is sufficient for this purpose, and this does not have to be assigned per PLMN, and therefore the PLMN Id parameter in discovery messages is not needed for this aspect. Also the Connectivity Info and the Group Info are not needed any longer as what matters is the connectivity service a Relay Offers and the credentials required to access these. If different groups require different credentials, this can be done by using different Relay Service Codes or as part of the authentication procedures Defined by SA3. Finally, the PLMN ID is not needed to advertise the radio resources needed for communication to the relay as in Rel-13 only one resource set for out of coverage communication is configured in the UE per location and the out of coverage resources are what the remote UE uses to initiate the communication with the ProSe UE-to-Network Relay. 
Discussion
TR 23.713 specifies the following parameters are needed for ProSe 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.
-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

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

-
PLMN ID: 
Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
Connectivity Info: For Model A, parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information). For Model B, information about connectivity that the discoverer UE is interested in.
-
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).

-
Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying (Model A) or the group(s) for which the Remote UE is seeking a UE-to-Network Relay (Model B).
-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.
At present, the Connectivity Info seems the information needed to select a specific APN that a relay belonging to a certain group - specified by group info – supports. The Connectivity Info,  selects the network, while the Group Info, selects the group membership and may some group specific credential.

However, for the purpose of selecting the connectivity service a relay provides, and any specific security parameters, it is in principle not necessary to advertise the APN a relay supports. In fact, all the Remote UEs need to understand whether a Relay is suitable for the purpose of a relayed communication to a desired network, is a match on a code that identifies this connectivity service offered by a ProSe UE-to-Network relay. An application can therefore obtain the value (or values) of the code (or codes) suitable relays providing with the desired connectivity service with means that are outside the scope of this document, and then trigger discovery of relays supporting this code. We call this code Relay Service Code. Which APNs a ProSe UE-to-Network relay uses to offer a specific connectivity service needs not be known to the Remote UEs, as long as the applications and the providers of the ProSe UE-to-Network relay have an agreement that identifies the networks these APNs select suitable. In addition, the Relay service code may be mapped to security credentials or security policies the ProSe UE to Network Relay needs to use to access the Relay.
The Relay service code therefore could replace the Connectivity Info and the Group Info altogether. Also, the PLMN ID is not necessary for the purpose of Relay Selection from connectivity standpoint as the Relay Service Code needs not to be administered by a PLMN. 
It remains to be assessed if the PLMN ID could be used for some other purpose. Another possible use could be selection of radio resources for communication to the ProSe UE-to-Network Relay. However, in Rel-13, the PLMN ID is not needed to advertise the radio resources the Remote UEs should use for communication to the ProSe UE-to-Network Relay as in Rel-13 only one resource set for out of coverage communication is configured in the UE per location. Even if the ProSe UE-to-Network Relay was using Mode1/2 resources for sending data to the Remote UEs, the out of coverage resources are what the Remote UE uses to initiate the communication with the ProSe UE-to-Network Relay and the ProSe UE-to-Network Relay needs to respond on these resources during link establishment, and potentially inform the Remote UE on which resources to monitor for incoming data from the ProSe UE-to-Network Relay if applicable. If in the future there will be more than an out of coverage resources set a Remote UE could select from, this also could be linked to the Relay Service Code.
So, it is proposed to remove the PLMN ID parameter also.
Conclusion

It is proposed that the Relay Service Code replaces the Connectivity Info and the Group Info, and that the PLMN ID parameter is removed from the list of parameters used for ProSe UE to network relay discovery and this change is documents in TR 23.713.

Start of changes

========FIRST CHANGE===========

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

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



-
Relay Service Code: : For Model A, parameter identifying a connectivity service the ProSe UE-to-Network Relay provides to Public safety applications. For Model B, information about connectivity that the discoverer UE is interested in. The Relay Service Codes are configured in the Prose Remote UEs interested in related connectivity services. The Relay Service Codes configured in a ProSe UE-to-Network relay for advertisement map in the ProSe UE-to-Network relay to specific APNs they offer connectivity to. Additionally, the Relay Service Code also identifies authorized groups of users the ProSe UE-to-Network relay would offer service to, and selects the related security policies or information e.g. necessary for authentication and authorization between the Remote UE and the ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service code for relays for Fire Fighters only, even though potentially they provided connectivity to same APN e..g. to support Internet Access).
-
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).

-

-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.
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.
-
Target Info (Model B): provides information about the targeted discoverees (single 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.
-
Discoveree info (Model B): provides information about the discoveree.

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

========SECOND CHANGE===========

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) are FFS, including how the messages are sent (broadcast, groupcast, unicast)

The parameters listed in clause 6.1.2.1 are subject to review and the content of certain parameters (e.g. status flags) needs to be defined in more detail.


It is FFS whether the definition of Announcer/ Discoverer/ Discoveree Info is in the scope of 3GPP.
How to perform the configuration of Relay Service Codes and related information in the Remote UEs and ProSe UE-to network relays is FFS.
End of changes
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2b. message (Type, Disco Type, Discoveree Info, PLMN ID, Conn Info, ProSe Relay UE ID, status)
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