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1. Introduction
The Service provisioning procedures support the following models:

-
Request/Response model; and

-
Subscribe/Notify model.
For the Subscribe/Notify model, the Edge Enabler Client sends a service provisioning subscription request to the Edge Configuration Server. When an event occurs at the Edge Configuration Server that satisfies trigger conditions for updating service provisioning, the Edge Configuration Server sends a provisioning notification to the Edge Enabler Client with the list of EDN configuration information.
2. Reason for Change
If RESTful API is used, since the UE in mobile network usually uses private IP address, ECS may not be able to reach the UE (EEC) and the notification cannot be sent to the UE. Even if the UE uses a public IP address, the UE needs to maintain a persistent connection and needs to start a listening port to monitor the notification from the ECS, which causes a big challenge to UE’s battery consumption.
Currently, in SA2 enh_EC study item, solution #16 proposes that the SMF discovers ECS for UE and provide the ECS information to the UE via PCO of SM NAS message (e.g. in PDU Session Establishment Accept or PDU Session Modification Request). 

Service provisioning is to enable connectivity to the edge data network and the applications deployed in the EDN and hence a reliable mechanism is required to provision the related information to the UE. Hence, it is proposed that the service provisioning is provided to the UE via PCO too, e.g. via PCO of PDU Session Modification Request:

- When UE requests/subscribes to service provisioning, the SMF includes an SMF notification URI when forwarding the service provisioning request or subscription request to the ECS.

- When the ECS needs to send a service provisioning response/notification to UE, it sends it to SMF by using the SMF notification URI.

- The SMF forwards the service provisioning response/notification to UE via SM NAS, e.g. via PDU Session Modification Request. The SMF may authorize the forwarding by checking the token.

3. Proposal

It is proposed to have the following changes in TS 23.558 v1.1.0.
/*********************     1st Changes *************************/
8.3.2.3
Request-response model

Figure 8.3.2.3-1 illustrates service provisioning procedure based on request/response model.

Pre-conditions:

1.
The Edge Enabler Client has been pre-configured or has discovered the address (e.g. URI) of the Edge Configuration Server. 

2.
The Edge Enabler Client has been authorized to communicate with the Edge Configuration Server. 

3.
The UE Identifier is either preconfigured or resulted from a successful authorization.

Editor's Note:
Whether the UE's subscription data may contain the endpoint information of ECS is FFS and requires SA2 and SA3 coordination.

Editor's Note:
The authorization procedure required to enable communication with the Edge Configuration Server is FFS.
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Figure 8.3.2.3-1: Service provisioning – Request/Response

1.
The Edge Enabler Client sends a service provisioning request to the Edge Configuration Server. The service provisioning request includes the security credentials of the EEC received during EEC authorization procedure and may include the UE identifier such as GPSI, connectivity information, UE location and Application Client profile(s) information. If the Service provisioning request is sent via the SMF, the SMF includes an SMF notification URI in the request to the ECS.
2.
Upon receiving the request, the Edge Configuration Server performs an authorization check to verify whether the Edge Enabler Client has authorization to perform the operation. The ECS may utilize the capabilities (e.g. UE location) of the 3GPP core network as specified in clause 8.9.2. The Edge Configuration Server determines the Edge Enabler Servers which match the Application Client profile(s) (if provided in step 1). The Edge Configuration Server also determines other information that needs to be provisioned, e.g. identification of the Edge Data Network, topological service area information (for LADN), Edge Enabler Server endpoints.

Editor's Note: Whether the ECS also needs to perform the authorization check on the UE's privileges which may depend on the authentication/authorization framework is FFS.

3.
The Edge Configuration Server responds to the Edge Enabler Client's request with a service provisioning response which includes a list of Edge Data Network configuration information, e.g. identification of the Edge Data Network, topological service area information (for LADN), and the required information (e.g. URI, IP address) for establishing a connection to the Edge Enabler Server. If the SMF notification URI is received in the service provisioning request, the Edge Configuration Server sends the service provisioning response to the SMF based on the notification URI, and the service provisioning response is then sent to the EEC via NAS signalling by the SMF.
If the Edge Data Network configuration information includes an LADN DNN as an identifier for the Edge Data Network, the Edge Enabler Client considers the LADN as the Edge Data Network. Therefore, the service area of Edge Data Network is the LADN Service Area which can be discovered using the UE Registration Procedure. The EEC may cache the service provisioning information (e.g. EES endpoint) for subsequent use and avoid the need to repeat step 1. If the Lifetime IE is included in the Service provisioning response, then the Edge Enabler Client may cache and reuse the Service provisioning information only for the duration specified by the Lifetime IE, without the need to repeat step 1.

Editor's note:
How service provisioning messages are transported using NAS signalling by the SMF is in scope of SA2.
8.3.2.4
Subscribe-notify model

8.3.2.4.1
General

Clause 8.3.2.4.2 & 8.3.2.4.3 together illustrate the service provisioning procedure based on Subscribe/Notify model.

Clause 8.3.2.4.4 illustrates the service provisioning update procedure.

Clause 8.3.2.4.5 illustrates the service provisioning unsubscribe procedure.

8.3.2.4.2
Subscribe

Figure 8.3.2.4.2-1 illustrates the service provisioning request procedure between the Edge Enabler Client and the Edge Configuration Server.

Pre-conditions:

1.
The Edge Enabler Client has been pre-configured or has discovered the address (e.g. URI) of the Edge Configuration Server. 

2.
The Edge Enabler Client has been authorized to communicate with the Edge Configuration Server. The UE Identifier is either preconfigured or resulted from a successful authorization.
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Figure 8.3.2.4.2-1: Service provisioning subscription

1.
The Edge Enabler Client sends a service provisioning subscription request to the Edge Configuration Server. The service provisioning subscription request includes the security credentials of the EEC received during EEC authorization procedure and may include the UE identifier such as GPSI, connectivity information, proposed expiration time and Application Client Profile information. If the Service provisioning subscription request is sent via the SMF, the SMF includes an SMF notification URI in the request to the ECS.
2.
Upon receiving the request, the Edge Configuration Server performs an authorization check to verify whether the Edge Enabler Client has authorization to perform the operation. If required, the ECS may utilize the capabilities (e.g. UE location) of the 3GPP core network as specified in clause 8.9.2. If the request is authorized, the Edge Configuration Server creates and stores the subscription for provisioning.

3.
The Edge Configuration Server responds with a service provisioning subscription response, which includes the subscription identifier and may include the expiration time, indicating when the subscription will automatically expire. To maintain the subscription, the Edge Enabler Client shall send a Service provisioning subscription update request prior to the expiration time. If a Service provisioning subscription update request is not received prior to the expiration time, the Edge Configuration Server shall treat the Edge Enabler Client as implicitly unsubscribed.

8.3.2.4.3
Notify

Figure 8.3.2.4.3-1 illustrates the service provisioning notification procedure between the Edge Enabler Client and the Edge Configuration Server.

Pre-conditions:

1.
The Edge Enabler Client has subscribed with the Edge Configuration Server for the provisioning information as specified in clause 8.3.2.4.2.
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Figure 8.3.2.4.3-1: Service provisioning notification

1.
An event occurs at the Edge Configuration Server that satisfies trigger conditions for updating service provisioning of a subscribed Edge Enabler Client. If UE's location information is not available, the ECS may obtain the UE location by utilizing the capabilities of the 3GPP core network as specified in clause 8.9.2. The Edge Configuration Server determines the Edge Enabler Servers based on UE's location information, which match the Application Client profile(s) (if provided in step 1). The Edge Configuration Server also determines other information that needs to be provisioned, e.g. identification of the Edge Data Network, Topological service area information (for LADN), Edge Enabler Server endpoints.

2.
The Edge Configuration Server sends a provisioning notification to the Edge Enabler Client with the list of EDN configuration information determined in step 1. If the SMF notification URI is received in the service provisioning subscription request, the Edge Configuration Server sends the provisioning notification to the SMF based on the notification URI, and the service provisioning notification is then further sent to the EEC via NAS signalling by the SMF.
Editor's note:
How service provisioning messages are transported using NAS signalling by the SMF is in scope of SA2.
If the EDN configuration information in the service provisioning notification includes an LADN DNN as an identifier for the EDN, the Edge Enabler Client considers the LADN as the Edge Data Network. Therefore, the service area of Edge Data Network is the LADN Service Area, which can be discovered using the UE Registration Procedure. 
/*********************     2nd Changes *************************/

6.3.4
Edge Configuration Server

Edge Configuration Server (ECS) provides supporting functions needed for the Edge Enabler Client to connect with an Edge Enabler Server.

Functionalities of Edge Configuration Server are:

a)
provisioning of Edge configuration information to the Edge Enabler Client. The Edge configuration information includes the following:

1)
the information for the Edge Enabler Client to connect to the Edge Enabler Server (e.g. service area information applicable to LADN); and 

2)
the information for establishing a connection with Edge Enabler Servers (such as URI); and

NOTE:
The Edge Configuration Server can be deployed in the MNO domain or can be deployed in 3rd party domain by service provider. 

b)
supporting the functionalities of registration (i.e., registration, update, and de-registration) for the Edge Enabler Server(s); 

c)
supporting the functionalities of API invoker and API exposing function as specified in 3GPP TS 23.222 [6]; and

d)
interacting with 3GPP Core Network for accessing the capabilities of network functions either directly (e.g. via PCF) or indirectly (e.g. via SCEF/NEF/SCEF+NEF).
e)
interacting with 3GPP Core Network (e.g. SMF) for sending the service provisioning response and notification.
/*********************     3rd Changes *************************/

6.4.9
EDGE-8

EDGE-8 reference point enables interactions between the Edge Configuration Server and the 3GPP Core Network. It supports:

a)
access to 3GPP Core Network functions and APIs for retrieval of network capability information, e.g. via SCEF, NEF and PCF APIs as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3], 3GPP TS 29.522 [4], 3GPP TS 23.682 [17], 3GPP TS 29.122 [5], and with the ECS acting as a trusted AF in 5GC (see 3GPP TS 23.501 [2] clause 5.13).
b)
providing the service provisioning response and notification to 3GPP Core Network (e.g. SMF).
NOTE:
EDGE-8 reference point reuses 3GPP reference points or interfaces of EPS or 5GS considering different deployment models.

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