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1. Introduction
This pCR proposes a solution for the key issue about preserving service continuity in Edge DN environments. 
Parts of this proposed solution can also be used as solutions for other key issues.
2. Reason for Change
This change is needed to provide the propsoed solution.
4. Proposal

It is proposed to agree to add the following subclause to 3GPP TR 23.758.
* * * First Change * * * *

7.y
Solution #m: Preserving Service Continuity
7.y.1
Solution description

The solution for preserving service continuity comprises the following events:

-
PDU session establishment after UE power on

-
Application Client launch

-
Mobility event

-
Edge Application Server down event 

-
New Edge Application Server event

-
New Application Client event

The rest of this subclause details the message flows for each event.

Editor's Note:
Add message flow diagrams 

7.y.1.1
PDU session establishment after UE power on

After the first PDU session for data is established, the Edge Enabler Client can connect to the Edge DN Configuration Server to obtain information about Edge DNs, and to the Edge Enabler Server to obtain information about the Edge Application Servers that serve the Application Clients which are installed on the UE.

This information is stored for future usage. This reduces the overhead of obtaining information when various events occur, as described in the subsequent subclauses.

The Edge Enabler Client may also subscribe to the Edge DN Configuration Server to be informed of changes that may occur in the future, and keep its local data up to date. 

The Edge Enabler Client may also subscribe to the Edge Enabler Server(s) that serves the UE in its current location to be informed of changes that may occur to Edge Application Servers.

When a PDU session is established and the location of the UE is obtained by the Edge Enabler Client, the following operations shall take place:

1.
The Edge Enabler Client connects to the Edge DN Configuration Server and requests the address of an Edge Enabler Server for serving the UE in its current location. 

2.
The Edge DN Configuration Server responds with the address of the most appropriate Edge Enabler Server.

3.
The Edge Enabler Client may subscribe to the Edge DN Configuration Server for future notifications based on defined event filters.

i.
If a subscription request arrives, the Edge DN Configuration Server stores the Edge Enabler Client’s notification address and responds with an acknowledgement. 

4. 
If the Edge Enabler Client connects with the provisioned Edge Enabler Server and requests the addresses of the Edge Application Servers serving the Application Clients that are installed in the UE by providing the Application IDs of all installed Application Clients.

5.
The Edge Enabler Server responds with addresses of the serving Edge Application Servers

6.
The Edge Enabler Client may subscribe to the Edge Enabler Server for future notifications about changes in Edge Application Servers.

The above sequence handles the Fully-Deployed Edge DN environment, where an instance of a Server Application is installed in all Edge Data Networks.

When a Partially-Deployed Edge DN is used, the following additional sequence is needed:

7.
If there are some Application Clients without serving Edge Application Servers, the Edge Enabler Client queries the Edge DN Configuration Server for a list of Edge DNs that can also serve UE in the designated area.

8.
The Edge DN Configuration Server responds with a list of Edge Enabler Servers ordered by quality of service (the best Edge Enabler Server is the first in the list).

9.
The Edge Enabler Client marks the Application Clients that still do not have matching Edge Enabler Servers.

10.
The Edge Enabler Client connects to the next Edge Enabler Server in the list and requests Edge Server applications for the Application Clients that still do not have matching servers (providing the Application IDs of those clients).

11.
The Edge Enabler Server responds with the list of Edge Application Servers.

12.
Steps 9-11 is repeated until either all Application Clients have matching servers, or the list of Edge Enabler Servers is exhausted.

NOTE 1:
All interaction between the Edge Enabler Client and Edge DN Configuration Server can be either using Request/Response, or by Subscribe/Notify or both.

NOTE 2:
All interaction between the Edge Enabler Client and Edge Enabler Server can be either using Request/Response, or by Subscribe/Notify or both.

Editor's Note:
The filters that may be used when subscribing to information needs to be specified 

Editor's Note:
Need to specify how to end a subscription. 

Editor's Note:
Need to specify what the notify entity does when the Edge Enabler Client stops being reachable. 

7.y.1.2
Application Client launch

When an Application Client is launched it needs to obtain the address of its serving Edge Application Server instance. It does that by querying the Edge Enabler Client.

If the Edge Enabler Client obtained and stored the information, it can respond immediately. If not, it acknowledges the request, obtains the information from the Edge Enabler Server serving the UE and notifies the Application Client.

The Application Client may also subscribe to receive notifications that influences its execution, from the Edge Enabler Client. For example, it may request to be notified when it needs to connected to a different Edge Application Server instance.

When an Application Client is launched, the following operations shall take place:

1. The Application Client requests the address of the Edge Server Application from the Edge Enabler Client, providing its Application ID.

2. If the Edge Enabler Client has this information, it responds with the address of the Edge Server Application.

3. If the Edge Enabler Client does not have this information it performs the following

i. If it is not connected to the Edge Enabler Server, it queries the Edge DN Configuration Server for the appropriate Edge Enabler Server for the UE’s location and for the Application ID.

ii. The Edge DN Configuration Server provide the address of the Edge Enabler Server

4. The Edge Enabler Client connects to the Edge Enabler Server and queries it for the Edge Server Application serving that Application ID.

5. The Edge Enabler Server responds with the address of that Edge Server Application

6. The Edge Enabler Client notifies the UE with the address of the appropriate Edge Server Application.

Editor's Note:
Add a flow for an Application Client subscription and an Edge Enabler Client notification. 

7.y.1.3
Mobility event

When a UE move to a different location that is better served by a different Edge DN, all running Application Clients need to connect to a different Edge Application Server (the ‘Target Edge Application Server’) and the Edge Enabler Client need to connect to the new serving Edge Enabler Server (the ‘Target Edge Enabler Server’) or servers in a Partially-Deployed Edge DN. The Edge Enabler Client had subscribed for notifications with the Edge DN Configuration Server, it needs to update its notification address if the UE is assigned a new source IP address as a result of the movement.

Editor's Note:
Complete the description and operations flow 

7.y.1.4
Edge Application Server down event

When an Edge Application Server disconnects, the Application Client may either attempt to re-establish the connection, or request an alternative Edge Application Server from the Edge Enabler Client. An alternative Edge Application Server may be located in the same Edge DN (if the Edge DN supports Server redundancy), or the Edge Enabler Client may locate an alternative Edge Application Server in a different Edge DN.

Editor's Note:
Complete the description and operations flow 

7.y.1.5
New Edge Application Server event

This scenario can only occur in a Partially-Deployed Edge DN. 

If a certain Edge DN does not have a specific Edge Application Server installed, and a UE is located in a location that is best served by this Edge DN, Application Clients connect to instances in a different Edge DN.

If at some future point of time, an instance of that Edge Application Server is installed in that specific Edge DN, it may be efficient to notify the Application client to switch to the newly deployed instance of the Edge Application Server. 

Editor's Note:
Complete the description and operations flow 

7.y.1.6
New Application Client event

This scenario comprises a UE with a set of Application Clients running and connecting to their corresponding Edge Application Servers. At some future point of time, a new Application Client is installed and needs to connect to it corresponding Edge Application Server. 

In addition, the Edge Enabler Client of that UE needs to be informed of that new Application Client, so that it can include it in the list of Application Clients it provide to the Edge Enabler Server when requesting the set of Edge Application Servers for the installed clients. 

Editor's Note:
Complete the description and operations flow 

7.y.2
Solution Evaluation
