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1. Introduction
Application Clients that are aware of Edge Computing and may wish to enjoy the full range of Edge Computing support, may connect to an Edge Application Server as well as an Application Server in a cloud, to enjoy Edge benifits such as: Better response time to requests and Edge services that are available by the Edge Data Network.

In order to utilize these services, Application Clients need to obtain the address of the prefered Edge Application Server instance that should be used and to be informed of any dynamic changes that might require actions.

These services and information are provided to Application Clients by the Edge Enabler Client that is installed in the same UE. Application Clients may interact with the Edge Enabler Client to obtain updated infromation about Edge Application Server instances, and to receive notifications about dynamic changes in the Edge Data Networks. 

When Edge Enabler Clients request information from the Edge Data Network Configuration Server they need to provide the list of Edge Application Servers that are required by the Application Clients in the hosting UEs.
This solution is for enabling Application Clients to interact with the Edge Enbaler Client during launch and while in execution. It includes procedures for the following scenarios:
1. The Edge Enabler Client caches information about Edge Application Server instances and can respond to requests from launching Application Clients.

2. The Edge Enabler Client needs to query the Edge Data Network Configuraion Server for Edge Application Server instances information to respond to requests from launching Application Clients.
3. Application Clients upon launch, subscribe for receiving notifications as well as receiving initial Edge Application Server instances infromation

4. Application Clients cancels subscriptions for notifications.

5. Edge Enabler Client cancels subscription to non-responding Application Clients. 

2. Reason for Change
This is the only solution for interaction between executing Application Clients and the Edge Enabler Client.
4. Proposal

It is proposed to agree to the suggested new solution and include it in 3GPP’s TR 23.758.
* * * First Change * * * *

7.x4
Solution #s4: Application client launch
7.x4.1
Solution description

7.x4.1.1
General

The following solution corresponds to key issues: #1, #4, #7, #8, #9, #10, #12 and #13, 

Upon launch, Application Clients require the IP address of an instance of an Edge Application Server to connect to. It may receive this information from the Edge Enabler Client. The Edge Enabler Client may pre-fetch and cache this information so that it can immediately provide it to Application Clients upon request. If, however, this information is not locally available, the Edge Enabler Client can request it from the Edge Data Network Configuration Server and provide it upon arrival to the requesting Application Clients.

Information about Edge Application Server instances may change over time. Additionally, the UE may move and connect to the network through a different point-of-attachment that may be served by different Edge Data Networks with different Edge Application Server instances.
Application Clients are not aware of such events. They may subscribe for receiving notification from the Edge Enabler Client which is aware of these events.

When enabling subscriptions for receiving notifications, it is also necessary to enable cancellation of such subscriptions by both entities: Application Clients and Edge Enabler Clients.

This solutions details procedures for:

-
Provisioning information to Application Clients upon launch, from locally stored data.

-
Provisioning information to Application Clients upon launch, without storing data locally.

-
Provisioning information to Application Clients upon launch, and supporting subscription for subsequently receiving dynamic information.

-
Subscription cancellation by Application Clients; and

-
Subscription cancellation by Edge Enabler Clients.
7.x4.1.2
Provisioning information to Application Clients upon launch, from locally stored data 
7.x4.1.2.1
Procedure
Pre-conditions:

1.
The Application Client must be able to provide the EAS-ID of the Edge Application Server it connects to.
2.
The Application Client must be able to issue requests to the Edge Enabler Client on it hosting UE.
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Figure 7.x4.1.2.1-1: Solution s4 – Application Client obtains information upon launch
1.
The Application Client requests the IP address of an Edge Application Server instance from the Edge Enabler Client.

2.
The Edge Enabler Client verify that there is a PDU session for data exchange with the specific Edge Application Server instance, and triggers the generation of one – if missing.
3.
The Edge Enabler Client responds with the IP address of the appropriate Edge Application Server instance.

7.x4.1.3
Provisioning information to Application Clients upon launch without storing data locally 
7.x4.1.3.1
Procedure
Pre-conditions:

1.
The Application Client must be able to provide the EAS-ID of the Edge Application Server it connects to.

2.
The Application Client must be able to issue requests to the Edge Enabler Client on it hosting UE.
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Figure 7.x4.1.3.1-1: Solution s4 – Application Client requests information upon launch causing a request from the EDN-CS
1.
The Application Client requests the IP address of an Edge Application Server instance from the Edge Enabler Client.

2.
The Edge Enabler Client responds with an acknowledgement indicating that it will obtain the information.
3.
The Edge Enabler Client requests the information from the Edge Data Network Configuration Server (as described in solution X1).
…
The Application Client retries again. If the Edge Enabler Client had obtained the information, it will respond as described in the previous procedure. Otherwise, it will repeat step 2 but will not issue another request to the Edge Data Network Configuration Server.
NOTE:
The Edge Enabler Client cannot notify the Application Client of the arriving Edge Application Server information because the Application Client had not subscribe for such notifications. 
7.x4.1.4
Provisioning information to Application Clients upon launch and supporting subscription for subsequently receiving dynamic information 
7.x4.1.4.1
Procedure
Pre-conditions:

1.
The Application Client must be able to provide the EAS-ID of the Edge Application Server it connects to.

2.
The Application Client must be able to issue requests to the Edge Enabler Client on it hosting UE.

3.
The Application Client must be able to subscribe for notifications and be able to receive notifications.
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Figure 7.x4.1.4.1-1: Solution s4 – Application Client requests information upon launch and subscribes for notifications
1.
The Application Client requests the IP address of an Edge Application Server instance from the Edge Enabler Client and subscribes for notifications. It provides a URI to be used by the Edge Enabler Client for future notifications.
2.
The Edge Enabler Client stores the URI that had arrived with the request.
3.
The subsequent steps in the procedure depends on whether the Edge Enabler Client has the desired information or not. If it does not have the desired information it will perform the operations in step 4.

a.
The Edge Enabler Client verify that there is a PDU session for data exchange with the specific Edge Application Server instance, and triggers the generation of one – if missing.

b.
The Edge Enabler Client responds with the IP address of the appropriate Edge Application Server instance and an acknowledgement of the subscription for notifications.
4.
If the Edge Enabler Client does not have the desired information - 
a.
The Edge Enabler Client responds with an acknowledgement on the subscription for notifications and that it will notify the Application Client when it obtains the desired information.

b.
The Edge Enabler Client requests the information from the Edge Data Network Configuration Server (as described in solution x1). This will be completed with a notification to the requesting Application Client.
7.x4.1.5
Subscription update/cancellation by Application Clients 
7.x4.1.5.1
Procedure
Pre-conditions:

1.
The Application Client had previously subscribed to receive notifications from the Edge Enabler Client. 
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Figure 7.x4.1.5.1-1: Solution s4 – Application Client subscription update/cancellation
1.
The Application Client requests to modify the subscription for event notification (modify the events that trigger a notification) or cancel the subscription altogether.

2.
The Edge Enabler Client updates the subscription (or deletes the URI for notifications).

3.
The Edge Enabler Client responds with an acknowledgement.

NOTE:
This is not a trigger to remove the associated Edge Application Server from the list of Edge Application Servers the Edge Enabler Client requests from the Edge Data Network Configuration Server since the Application Client was not uninstalled.

7.x4.1.6
Subscription cancellation by Edge Enabler Clients 
7.x4.1.6.1
Procedure
Pre-conditions:

1.
The Application Client had previously subscribed to receive notifications from the Edge Enabler Client. 

If the Edge Enabler Client detects that an Application Client is not responding to notifications (or had not issued request for some time), it may delete the subscription for notifications that was previously initiated by that Application Client. 

NOTE:
There are no interactions between entities in this procedure.

NOTE:
This is not necessarily a trigger to remove the associated Edge Application Server from the list of Edge Application Servers the Edge Enabler Client requests from the Edge Data Network Configuration Server since an inactive Application Client may be reactivated in the future.
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