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Abstract of the contribution: This paper investigates the usefulness of providing the “APN information” and the PLMN ID from the Relay during the ProSe UE-NW Relay discovery and proposes certain mechanisms to do that.
Introduction

In TR 23.713 clause 6.2 the following is captured as an FFS for public safety discovery: 

The need for APN information is FFS. 
The APN information corresponds to the discovery of ProSe UE-Network Relay and indicates the APN(s) the relay has established PDN connections. It is expected to be part of the Connectivity Info parameter as it is described in section 6.1.2.1: 

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

Moreover there is a PLMN ID parameter among the parameters used for UE-to-Network Relay Discovery (see section 6.1.2.1):

-
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.

This paper investigates the usefulness of providing the “APN information” and the PLMN ID from the Relay and proposes certain mechanisms to do that.
Discussion
In the description of the PLMN ID it is not really clarified which PLMN ID should be advertised by the ProSe UE-Network Relay. The Remote UE is not connected to any PLMN, therefore pre-configured radio resources for out-of-coverage D2D communication could be used between the Remote UE and the ProSe UE-Network Relay UE. These out-of-coverage radio resources do not really belong to any PLMN, their usage is restricted by the location of the UE. On the other hand UEs know this pre-configured information coming from their HPLMN. This information can be useful (see later the discussion on APNs) thus the PLMN that can be referred in this context is the HPLMN of the Relay UE as the ProSe configuration information is coming from the HPLMN.

Proposal 1: The ProSe UE-Network Relay advertises its HPLMN ID during the discovery procedure.

The next question that needs to be asked is what will be the use of APN information in the remote UE that connects to the ProSe UE-Network relay. 

APN can be useful in the remote UE to perform relay selection. This is based on the assumption that the APN information that is received in the discovery message will provide to the remote UE some insight prior to connecting to this particular relay on what is the “service” that is supported, e.g. whether the relay provides internet access, IMS access etc.
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Figure 1: APN information in PC5 discovery message

Given APNs are not standardised this information will be useful to the remote UE only as long as it comes from the same HPLMN as the ProSe UE-Network Relay otherwise the APN information will not be deterministic to the service provided and therefore useless to the remote UE.

Observation 1: The APN information is useful to the remote UE in order to perform relay selection as long at the remote UE and relay are from the same HPLMN.

Taking the above observation into account and in order to compress the information that is sent over the air (APN FQDN is currently estimated to be approximately 2K bits as per TS 23.003) it is a possibility that the APN information becomes an “index” that points to a common list of APNs configured in both the ProSe UE-Network Relay and the remote UE given they are both configured from the HPLMN ProSe Function.
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Figure 2: APN index in PC5 discovery message

The table that determines the mapping between the APN indices and APNs in FQDN format can be preconfigured in both the remote UE and ProSe UE-Network Relay using DPF MO.

Proposal 2: The APN information that is included in the “Connectivity info” for ProSe UE-Network Relay discovery is an index to a common preconfigured list of APNs shared between the remote UE and the ProSe UE-Network Relay.

Proposal
It is proposed to agree that: 

· The HPLMN ID of the ProSe UE-Network Relay is advertised as part of the ProSe UE-Network Relay discovery message.
· The APN information can be provided as part of the ProSe UE-Network Relay discovery message

· The APN information is useful to the remote UE in order to perform relay selection as long at the remote UE and relay are from the same HPLMN.

· The APN information that is included in the “Connectivity info” for ProSe UE-Network Relay discovery is an index to a common preconfigured list of APNs shared between the remote UE and the ProSe UE-Network Relay.
Based on the above proposals the following changes are proposed in TR23.713:
********* Start of Changes ********

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.


Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
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).
-
Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying.
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.

********* End of Changes ********
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