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Abstract of the contribution: This contribution proposes the key issue on relay discovery and selection enhancement for Evolved ProSe UE-to-Network Relay. 

1.
Introduction

In Release 13 ProSe, UE-to-Network Relay Discovery and Selection was already supported for Public Safety use. However, in this study item, some new requirements need to be considered in order to extend relay discovery and selection to the commercial use case.

2.
Discussion
2.1
Relay selection requirements
The requirements related to Evolved ProSe UE-to-Network relay selection introduced in TS 22.278 are as below.
Observation 1: For FS_eProSe-Relay (Rel-15), relay selection criteria should at least include: relay UE identity, capabilities of relay UE and the serving PLMN of relay UE. In addition, information provisioning and preference setting in the ProSe Remote UE should be supported for the relay selection.
Based on this requirement, there are two kinds of Evolved ProSe UE-to-Network Relay Discovery actually. The discovery for the Evolved ProSe UE-to-Network Relay with the same owner is similar to the Rel-13 restricted discovery, while the discovery for the Evolved ProSe UE-to-Network Relay with a different owner is similar to the Rel-13 open discovery.
Observation 2: For FS_eProSe-Relay (Rel-15), a ProSe Remote UE should support two kinds of discovery (similar to open discovery and restricted discovery) for the Evolved ProSe UE-to-Network Relay with the same owner and different owner, respectively.
2.2
Gap analysis between requirements for Rel-15 and Rel-13 relay selection 
In Release 13 ProSe there are two models relay discovery for Public Safety use: Model A and Model B. The following table is the UE-to-Network Relay Discovery message for Model A and Model B specified in TS 24.334.
Table 11.2.5.1.4: PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type (NOTE)
	Message Type

12.2.2.10
	M
	8

	Relay Service Code
	Binary

12.2.2.51
	M
	24

	Announcer Info
	Binary

12.2.2.50
	M
	48

	ProSe Relay UE ID
	Binary

12.2.2.49
	M
	24

	Status Indicator
	Binary

12.2.2.67
	M
	8

	Spare
	Binary

12.2.2.56
	M
	80

	MIC
	Binary

12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary

12.2.2.22
	M
	8

	NOTE:
The Discovery Type is set to "Restricted discovery", the Content Type is set to "UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response" and the Discovery Model is set to "Model A".


Table 11.2.5.1.6: PC5_DISCOVERY message for UE-to-Network Relay Discovery Response

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type (NOTE)
	Message Type

12.2.2.10
	M
	8

	Relay Service Code
	Binary

12.2.2.51
	M
	24

	Discoveree Info
	Binary

12.2.2.50
	M
	48

	ProSe Relay UE ID
	Binary

12.2.2.49
	M
	24

	Status Indicator
	Binary

12.2.2.67
	M
	8

	Spare
	Binary

12.2.2.56
	M
	80

	MIC
	Binary

12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary

12.2.2.22
	M
	8

	NOTE:
The Discovery Type is set to "Restricted discovery", the Content Type is set to "UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response" and the Discovery Model is set to "Model B".


From the specified UE-to-Network Relay Discovery message, some observations can be achieved:
Observation 3: There is no explicit PLMN related information included in the UE-to-Network Relay Discovery message for relay selection.
Observation 4: The only parameter related to the capability of relay is the Status Indicator.

Observation 5: There are still 80 bits existing for expansion.
In Release 13 ProSe provisioning information for relay Discovery is already supported. The provisioning parameter is as below excerpt from TS 23.303. 
Observation 6: The provision information for relay discovery and selection in Release 13 consists of User Info ID and Relay Service Code. No pre-configured PLMN selection information and preference for relay selection criteria is included.
Observation 7: The preconfigured Relay Service Code for relay selection identifies a connectivity service, not a specific relay UE. 
3. Proposal
In Section 2 we observed the following:

Observation 1: For FS_eProSe-Relay (Rel-15), relay selection criteria should at least include: relay UE identity, capabilities of relay UE and the serving PLMN of relay UE. In addition, information provisioning and preference setting in the ProSe Remote UE should be supported for the relay selection.

Observation 2: For FS_eProSe-Relay (Rel-15), a ProSe Remote UE should support two kinds of discovery (similar to open discovery and restricted discovery) for the Evolved ProSe UE-to-Network Relay with the same owner and different owner, respectively. 
Moreover, with respect to the Release 13 ProSe UE-to-Network Relay Discovery:

Observation 3: There is no explicit PLMN related information included in the UE-to-Network Relay Discovery message for relay selection.

Observation 4: The only parameter related to the capability of relay is the Status Indicator.

Observation 5: There are still 80 bits existing for expansion.

Observation 6: The provision information for relay discovery and selection in Release 13 consists of User Info ID and Relay Service Code. No pre-configured PLMN selection information and preference for relay selection criteria is included.
Observation 7: The preconfigured Relay Service Code for relay selection identifies a connectivity service, not a specific relay UE. 
Based on the previous analysis, it is clear that the Release 13 relay discovery and selection mechanism cannot fully satisfy the Evolved ProSe UE-to-Network Relay Discovery and Selection. It is therefore proposed to add the following key issues to TR for FS_eProSe-Relay.
* * * * BEGINNING OF CHANGES * * * *
5
Key Issues

5.X
Key Issue #x: Relay discovery and selection enhancement
5.x.1
General description

The current Release 13 Public Safety Relay Discovery is not appropriate for the commercial case. For example, ProSe relay discovery messages does not considered PLMN information as required by SA1. The current Release 13 Public Safety Relay Discovery also doesn’t support discovery without pre-configuration information.
To satisfy the requirements for the Evolved ProSe UE-to-Network Relay Discovery and Selection the following aspects need to be studied:

- 
Evolved ProSe Remote UE shall support open discovery (e.g. without trust relationship) and restricted discovery (e.g. with trust relationship);

-
Both Model A and Model B discovery shall be supported;
-
Which parameters should be included in the Evolved UE-to-Network Relay discovery messages;
-
Which parameters should be preconfigured in the remote UE in order to support Evolved ProSe UE-to-Network Relay Discovery and Selection.
* * * * END OF CHANGES * * * *
7C.2	Relay UE selection


The 3GPP system shall support selection of an Evolved ProSe UE-to-Network Relay based on selection criteria: the relay UE identity, capabilities of the Evolved ProSe UE-to-Network Relay or on which 3GPP PLMN the Evolved ProSe UE-to-Network Relay connects to. 


Note:	The list of selection criteria is non-exhaustive.


The 3GPP system shall support selection of an Evolved ProSe UE-to-Network Relay based on a combination of, and possibly by varying priority order, any of the above criteria. 


The 3GPP system shall support pre-configuration of Relay UE discovery information in addition to pre-configured PLMN selection information, needed for Relay UE selection, in the Evolved ProSe Remote UEs. It should include the applicable Relay UE identity to allow identification of to which Evolved ProSe Relay UE a specific set of information applies. 


The 3GPP system shall support provisioning of information in the Evolved ProSe Remote UE (ME and/or USIM) used for relay UE selection. 


The 3GPP system shall support having preferences stored in the Evolved ProSe Remote UE related to the relay UE selection criteria, configured/controlled by the home operator, user selectable, or a combination of both.


The 3GPP system shall support mechanisms for allowing an Evolved ProSe Remote UE to get information regarding which PLMN a specific Evolved ProSe UE-to-Network Relay connects to, prior to indirect 3GPP connection establishment.


The 3GPP system shall support mechanisms for allowing an Evolved ProSe Remote UE to get information regarding what PLMNs a specific Evolved ProSe UE-to-Network Relay connects to, in case of network sharing, prior to indirect 3GPP connection establishment.








7C.1	General


At the time of remote UE selection of Evolved ProSe UE-to-Network Relay, there might be several Evolved ProSe UE-to-Network Relay capable UEs in proximity of the Evolved ProSe Remote UE, and available for discovery and relay connection establishment. The requirements listed in the following sub-sections relate to the selection of an appropriate Evolved ProSe UE-to-Network Relay to be used for Evolved ProSe Remote UE access to a 3GPP PLMN.


The 3GPP system shall support selection of one out of potentially several Evolved ProSe Relay capable UEs, in proximity of the Evolved ProSe Remote UE and available for discovery and relay connection establishment, through a 3GPP defined relay UE selection procedure. 


The 3GPP system shall support selection of Evolved ProSe UE-to-Network Relays with subscriptions with the same owner as the subscription of the Evolved ProSe Remote UE as well as Evolved ProSe UE-to-Network Relays with subscriptions with a different owner than the subscription of the Evolved ProSe Remote UE.





4.5.1.1.2.3.2	Additional provisioning information for ProSe Direct Discovery


4)	ProSe UE-to-Network Relay Discovery parameters:


-	Include the parameters that enable the UE to perform ProSe UE-to-Network Relay Discovery when provisioned in ME from DPF or configured in UICC:


-	User Info ID: For Model A, this corresponds to the Announcer Info parameter when the UE is acting as an announcing UE. For Model B, this corresponds to the Discoverer Info in Solicitation messages and the Discoveree Info in Response messages, when the UE is acting as a discoverer or discoveree UE respectively.


-	Relay Service Code(s): A Relay Service Code identifies a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications. The Relay Service Codes are configured in the ProSe UE-to-Network Relays that provide connectivity services to Public Safety applications. The Relay Service Codes are configured in the Remote UEs interested in related connectivity services.


-	Alternatively these parameters can be provided from the 3rd party public safety provider application server (e.g. GCS AS as in TS 23.468 [26]). If UE receives the same set of data from AS that has been previously provided by DPF then UE uses the data set provided by AS for ProSe UE-to-Network Relay Discovery.
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