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1. Introduction
SA6 has studied, and is in the advanced stages of agreeing normative text on, application context transfer between two Edge Application Servers. This is a useful feature and will support service contrinuity in case of UE mobility or Edge application mobility.
An additional process which would also support service continuity for Edge applications is enabling application context transfer between the Edge and UE. This process is critical in handling service continuity after establishing initial connectivity to the Edge for an ongoing application at the UE, or to gracefully fall-back to UE processing when Edge resources become unavailable.

2. Reason for Change
This contribution proposes procedures for (a) application context relocation from Edge Application Server to UE-based Application Client, and (b) application context relocation from UE-based Application Client to Edge Application Server. Without these procedures, there is no standardised method to perfom application context transfer between Application Client and Edge Application Server.

3. Proposal

It is proposed to agree the following changes to 3GPP TS23.558.
* * * First Change * * * *

8.8.1
General

Generally, a source Edge Application Server which is in communication with an Application Client is associated with an application context. To support service continuity, the application context from a source Edge Application Server is transferred to a target Edge Application Server. The capabilities for supporting service continuity provided at the Edge Enabler Layer may consider various application layer scenarios in which there may be involvement of Application Client and one or more Edge Application Server(s).
The Edge Application Server may utilize the following capabilities provided by the Edge Enabler Server for supporting service continuity at the application layer:

-
Subscribe for UP path management events notification, e.g., DNAI change.

-
Fetch the target Edge Application Server;

-
Application context relocation from a source Edge Application Server to a target Edge Application Server.

Editor's note:
The capability of Edge Enabler Client for supporting service continuity at the application layer is FFS.

Each of the above capabilities to the Edge Application Server may be provided as individual API, or combined to be offered as a new service API with higher level of abstraction. Example, application context relocation service API which fulfils all the above capabilities to hide the implementation complexity from the application layer.

The Edge Configuration Server provides the following capabilities to the Edge Enabler Server for supporting service continuity at the application layer:

-
Fetch the target Edge Enabler Server.
8.8.2
UE – Edge service continuity
In some specific cases, the application context can be transferred between the EAS in the EDN and the Application Client hosted at the UE. To support service continuity, the application context from a source Edge Application Server is transferred to a target Application Client, or the application context from a source Application Client is transferred to a target Edge Application Server. 
The Edge Application Server may utilize the following capabilities provided by the Edge Enabler Server for supporting service continuity at the application layer:

-
Subscribe for UP path management events notification, e.g., DNAI change.

-
Application context relocation from a source Edge Application Server to a target Application Client.

The Application Client may utilize the following capabilities provided by the Edge Enabler Client for supporting service continuity at the application layer:

-
Fetch the target Edge Application Server;

-
Application context relocation from a source Edge Application Server to a target Edge Application Server.

Each of the above capabilities to the Edge Application Server may be provided as individual API or combined to be offered as a new service API with higher level of abstraction. Example, application context relocation service API which fulfils all the above capabilities to hide the implementation complexity from the application layer.

The Edge Configuration Server provides the following capabilities to the Edge Enabler Client for supporting service continuity at the application layer:

-
Fetch the target Edge Enabler Server.
8.8.3
Procedures

8.8.3.1
Discover target Edge Application Server

Figure 8.8.2.1-1 illustrates the interactions between the source Edge Application Server and the Edge Enabler Server and optionally between the source Edge Application Server and the Edge Configuration Server and between the source Edge Application Server and target Edge Application Server for fetching target Edge Application Server information. This procedure may be utilized by a source Edge Application Server which undertakes the transfer of application context information to a target Edge Application Server directly.

Pre-conditions:

1.
Information related to the Edge Enabler Server is available with the source Edge Application Server.
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Figure 8.8.2.1-1: Discover target Edge Application Server

1.
The Edge Application Server invokes the Edge Application Server Discovery request on the source Edge Enabler Server. 

NOTE:
The trigger condition to invoke the Discover target Edge Application Server API is up to application service logic, which is out of scope of this specification.

2.
Upon receiving the request, the source Edge Enabler Server checks if the requesting Edge Application Server is authorized to perform the discovery operation. If it is authorized, the source Edge Enabler Server checks if there exists a target Edge Application Server information (registered or cached) that can satisfy the requesting Edge Application Server information and additional query filters. If the source Edge Enable Server discovers the target Edge Application Server(s), the flow continues with step 5, else the source Edge Enabler Server retrieves the target Edge Enabler Server address from the Edge Configuration Server as specified in clause 8.x.2.bb.

3.
The source Edge Enabler Server invokes the Edge Application Server Discovery request on the target Edge Enabler Server.

4.
The target Edge Enabler Server discovers the target Edge Application Server(s) and responds with the discovered target Edge Application Server information to the source Edge Enabler Server. The source Edge Enabler Server may cache the target Edge Application Server information.

5.
The source Edge Enabler Server responds to the Edge Application Server with the target Edge Application Server Information.
8.8.3.aa
EAS to AC application context relocation procedure
In this procedure, the application context relocation is performed from a source EAS to a target AC. Further, the on-going application traffic related to an AC at the UE is routed or switched from a source EAS to the AC at the UE. The AC behaviour at the UE is unaffected by this procedure.
This procedure does not use capabilities provided by the Edge Configuration Server, or Edge Enabler Client.

Pre-conditions:

1.
The Application Client at the UE already has on-going application traffic with the source Edge Application Server.

2.
The source Edge Application Server has subscribed to the source Edge Enabler Server for application context relocation event notifications.
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Figure 8.8.3.aa-1: EAS to AC application context relocation procedure
1.
The source Edge Enabler Server determines the application context relocation related to a UE application traffic based on triggers/events (e.g. Application context relocation request from source Edge Application Server, UE is moving out of EAS service area, source EAS overload).
2.
The source Edge Enabler Server determines information about the target Application Client and the target Edge Enabler Server at the UE which is currently being served.
3.
The source Edge Enabler Server sends the application context relocation request (source Edge Application Server information) to the target Edge Enabler Client.
4.
The target Edge Enabler Client determines information relevant to the application context relocation such as the UE IP address, and the port number and protocol used for receiving the application context.
5.
The target Edge Enabler Client sends the application context relocation response to the source Edge Enabler Server.
6.
The source Edge Enabler Server sends the application context relocation notification with the IP address and other information of the target UE to the source Edge Application Server.

7.
When the source Edge Application Server determines the point that the application context can be transferred, the source Edge Application Server delivers the application context to the target Application Client via the source EES and target EEC.
NOTE 2:
This step can use methods to transfer the application context directly from the source Edge Application Server to the target Application Client. Such methods are implementation specific and out of scope of this specification.

8.
When the application context transfer is completed, the application context transfer complete message is sent from target Edge Enable Client to the source Edge Application Server via the source EES.

Editor's note:
The purpose and need for step 8 is FFS.

8.8.3.bb
AC to EAS application context relocation procedure

In this procedure, the application context relocation is performed from a source AC to a target EAS. Further, the on-going application traffic related to an AC at the UE is routed or switched from the AC at the UE to the target EAS. The AC behaviour at the UE is unaffected by this procedure.
The high level signalling flows for application context relocation is illustrated in the figure 8.x.2.bb-1.

Pre-conditions:

.
The source Edge Application Server has subscribed to the source Edge Enabler Server for application context relocation event notifications.
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Figure 8.8.3.bb-1: AC to EAS application context relocation procedure
1.
The source Edge Enabler Client determines the application context relocation related to a UE application traffic based on triggers/events (e.g. Application context relocation request from source Application Client, UE is moving to a suitable EDN) at the source Edge Enabler Client.

2.
The source Edge Enabler Client communicates with Edge Configuration Server, which provides application context relocation assistance based on the request from the source Edge Enabler Client and the information about Edge Enabler Server(s), to retrieve information of the target Edge Enabler Server which has the registered Edge Application Server that can serve the Application Client at the UE. This procedure is a modified version of the procedure specified in clause 8.8.2.1.
3.
The source Edge Enabler Client sends the application context relocation request (source Edge Application Client information, UE information, CN information) to the target Edge Enabler Server retrieved in step 2. The source Edge Application Client information includes the required EAS ID and the IP address of the UE hosting the source Application Client. The CN information (such as the subscription to NEF, PCF) may be included to assist the target Edge Enabler Server to interact with the 5GC.

4.
The target Edge Enabler Server determines the target Edge Application Server as per the EAS ID received in step 3.

5.
The target Edge Enabler Server sends the application context relocation request (source Application Client information, UE information) to the target Edge Application Server for application context relocation.

6.
When the target Edge Application Server accepts the request and is well prepared for the application context relocation, the target Edge Application Server sends the application context relocation response to the target Edge Enabler Server. The IP address of target Edge Application Server is included. Also, other information such as the IP address and port number and protocol used for receiving the application context are also included, if required.
NOTE 1: If target Edge Enabler Server has enough information about the target EAS regarding application context transfer, then steps 5 and 6 can be skipped.

7.
The target Edge Enabler Server sends the application context relocation response to the source Edge Enabler Client.

8.
The source Edge Enabler Client sends the application context relocation notification with the IP address of the target Edge Application Server to the source Application Client.

9.
When the source Application Client determines the point that the application context can be transferred, the source Application Client delivers the application context to the target Edge Application Server via the source EEC and target EES.
NOTE 2:
This step can use methods to transfer the application context directly from the source Application Client to the target Edge Application Server. Such methods are implementation specific and out of scope of this specification.

10.
When the application context transfer is completed, the application context transfer complete message is sent from target Edge Application Server to the source Application Client via the target EES and the source EEC.

Editor's note:
The purpose and need for step 10 is FFS.

* * * End First Change * * * *
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