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Abstract of the contribution: Propose a solution for KI #3: Support of UE-to-Network Relay. 

1
Introduction

In this solution, we propose to use the principle for UE-to-NW relay defined for EPS in TS 23.303. The Service Authorization and Provisioning is based on PCF solutions as specified for V2X in TS 23.287.
The proposed solution covers following aspects of KI#3

-
How to establish a connection between Remote UE and a UE-to-Network Relay to support connectivity to the network for the Remote UE.

-
How to handle the PDU Session related attributes (e.g. S-NSSAI, DNN, PDU Session Type and SSC mode).

2
Proposal

It is proposed to include the following solution in TR 23.752.

* * * * First Change * * * *
6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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6.X
Solution for Key Issue #X: Reuse the Principle of UE-to-Network Relay in EPS 
6.X.1
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub-) clause(s) may be added to capture details.

The UE-to-Network Relay entity provides the functionality to support connectivity to the network for Remote UEs (see figure 6.X.1-1).
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Figure 6.X.1-1: Architecture model using a ProSe UE-to-Network Relay

This solution re-uses the principle defined for UE-to-Network Relay in EPC as specified in TS 23.303. The UE-to-Network Relay establishes PDU sessions for PC5 connection and forwarding traffic between Remote UE and Network.
6.X.2
Procedures

Editor's note:
This clause describes services and related procedures for the solution.

6.X.2.1
Service Authorization and Provisioning
6.X.2.1.1
General

The procedures for service authorization and provisioning is based on the V2X Procedures for Service Authorization and Provisioning as specified in subclause 6.2 of TS 23.287.
6.X.2.1.2
PCF based Service Authorization and Provisioning to the UE-to-Network Relay 

For PCF based Service Authorization and Provisioning to the UE-to-Network Relay, the Registration procedures as defined in clause 4.2.2.2 of TS 23.502 [7], UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [7] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [7] apply with the following additions:

For UE-to-Network Relay:

-
If the UE indicates UE-to-Network Relay capability in the Registration Request message and if the UE is authorized to provide UE-to-Network Relay service based on subscription data, the AMF establishes a UE policy association with the PCF for UE-to-Network Relay parameters delivery.

-
The PCF determines the UE-to-Network Relay parameters for the UE-to-Network Relay and provides it to the UE-to-Network Relay by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502 [7].

For Remote UE:

-
If the UE indicates UE-to-Network Relay User capability in the Registration Request message and if the UE is authorized to use UE-to-Network Relay service based on subscription data, the AMF establishes a UE policy association with the PCF for UE-to-Network Relay parameters delivery.

-
The PCF determines the UE-to-Network Relay parameters for the Remote UE and provides it to the Remote UE by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502 [7].

6.X.2.1.3
Authorization and Provisioning Parameters for UE-to-Network Relaying 

The following UE-to-Network Relay parameters are provided to the UE-to-Network Relay as specified in subclause 6.X.2.1.2:

1)
Authorisation policy for acting as a UE-to-Network Relay:

-
PLMNs in which the UE is authorized to relay traffic for Remote UEs.

2)
UE-to-Network Relay Discovery policy/parameters:

· UE-to-Network Relay Service Code or Service ID which identifies a connectivity service the UE-to-Network Relay provides.
· The associated PDU session parameters (S-NSSAI, DNN, SSC mode, etc.) to be used for relayed traffic for each UE-to-Network Relay Service Code or Service ID. 

Note: The UE-to-Network Relay’s Configured NSSAI includes the S-NSSAIs needed to support relaying traffic for the associated Service code or Service ID.

Editor’s Note: Details of UE-to-Network Relay slicing configuration update aspects are FFS.

· Security related content for UE-to-Network Relay Discovery for each UE-to-Network Relay Service Code or Service ID.

The following UE-to-Network Relay parameters are provided to the Remote UE as specified in subclause 6.X.2.1.2:

1)
Authorisation policy for acting as a Remote UE:

-
Indicates whether the UE is authorised to use UE-to-Network Relay on a per Service Code/ID basis.

· The associated PDU session parameters (S-NSSAI, DNN, SSC mode, etc.) for each UE-to-Network Relay Service Code or Service ID. 
-  UE-to-Network Relay selection policy

Editor’s Note: Details of UE-to-Network Relay selection policy are FFS.

2)
UE-to-Network Relay Discovery policy/parameters as provided to UE-to-Network Relay;

Note: In this section, only UE-to-Network Relay service specific parameters are specified. All other parameters used for general Authorization and Provisioning parameters (e.g. Radio parameters for discovery or communication) will be defined by solutions for KI 8

6.X.2.2
UE-to-Network Relay discovery
Both Model A and Model B discovery as specified in TS 23.303 are supported:

-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).

Depicted in Figure 6.X.2.2-1 is the procedure for UE-to-Network Relay discovery with Model A.
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Figure 6.X.2.2-1: UE-to-Network Relay discovery with Model A

0.
As a pre-requisite, the UE-to-Network Relay is successfully registered with the network for the S-NSSAI required for the Service Code or Service ID to be announced (S-NSSAI is part of the UE-to-Network Relay Allowed NSSAI). 

1.
The UE-to-Network Relay sends a UE-to-Network Relay Discovery Announcement message. The message includes the UE-to-Network Relay UE ID, UE-to-Network Relay Service Code or Service ID. A UE-to-Network Relay shall have a distinct UE-to-Network Relay UE ID for each UE-to-Network Relay Service Code or Service ID. 

2.
The Remote UE performs UE-to-Network Relay selection based on received UE-to-Network Relay Service Code or Service ID and Provisioning Parameter specified in 6.x.2.1.3.

Depicted in Figure 6.X.2.2-2 is the procedure for UE-to-Network Relay discovery with Model B.
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Figure 6.X.2.2-2: UE-to-Network Relay discovery with Model B

For UE-to-Network Relay Discovery:

0.
As a pre-requisite, the UE-to-Network Relay is successfully registered with the network for the S-NSSAI required for the Service Code or Service ID to be announced (S-NSSAI is part of the UE-to-Network Relay Allowed NSSAI). 

1.
The Remote UE sends a UE-to-Network Relay Discovery Solicitation message. The message includes the Remote UE ID, UE-to-Network Relay Service Code or Service ID.

2.
If the UE-to-Network Relays that match the values of the UE-to-Network Relay Service Code or Service ID contained in the solicitation message respond to the Remote UE with a UE-to-Network Relay Discovery Response message. The response message includes the UE-to-Network Relay UE ID.

Note: The UE-to-Network Relay only responds to a Remote UE solicitation message when the S-NSSAI for the corresponding Service Code or Service ID is part of the Allowed NSSAI.
3.
The Remote UE may select a UE-to-Network Relay UE ID for subsequent relay communication. 

6.X.2.3
Overall procedure
Depicted in Figure 6.X.2.3-1 is the procedure for communication via ProSe UE-to-Network Relay.
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Figure 6.X.2.3-1: Communication via ProSe UE-to-Network Relay 
1. The Remote UE performs initial Registration procedure and receives Authorization and Provisioning parameters as specified in 6.X.2.1.2

2. The UE-to-Network Relay performs initial Registration procedure and receives Authorization and Provisioning parameters as specified in 6.X.2.1.2

3.
The Remote UE performs discovery of a UE-to-Network Relay using Model A or Model B discovery. The details of this procedure are described in clause 6.X.2.2

4.
The Remote UE selects a UE-to-Network Relay and establishes a connection for ProSe Direct Communication with the UE-to-Network Relay UE ID. 

5.
If there is no PDU sessions with the UE-to-Network Relay UE ID, the ProSe UE-to-Network Relay initiates a new PDU session establishment procedure for relaying. 

6.
IPv6 prefix or IPv4 address is allocated for the remote UE as it is specified in clause 5.4.4.2 and clause 5.4.4.3 in TS 23.303. From this point, the uplink and downlink relaying can start.

7. 
The UE-to-Network Relay sends a Remote UE Report (Remote User ID, IP info) message to AMF/SMF. 

6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

* * * * End of Change * * * *
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