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Abstract of the contribution: This contribution is to propose the application context relocation with connection re-establishment. 

1 Discussion

This contribution proposes a solution to support service continuity preservation during application relocation based on Solution 16 in TR 23.758.

In addition to solution 16, this contribution proposes that the Edge Enabler Server should inform UE about the application relocation, for the following reasons:

It is difficult to transport the transport layer states from source EAS to target EAS. The UE needs to establish a new connection with target EAS, and hence, the EES should provide the target EAS info to the UE.

The application may require packet lossless, in which case, the EES should indicate to UE to suspend uplink transmission of the application layer packets during the application context transferring from source EAS to target EAS, and indicate to UE to resume uplink transmission of the application layer packets via the connection established with the new EAS.
2 Proposal

It is proposed to have the following changes in TS 23.558 v0.1.2.

/************************** 1st Changes *************************/

8.x
Capabilities to support service continuity
8.x.1
General
8.x.2
Procedures
8.x.2.bb
Application context relocation with connection re-establishment
Some Edge applications may be designed to support service continuity considering that the transport layer states (e.g. TCP) of the Edge Application Server may be managed by operating system of the Edge Application Server and it may not be easy to synchronize the transport layer states from a source Edge Application Server to a target Edge Application Server. In this procedure, the Application Client at the UE re-establishes connection with the target Edge Application Server, thus, the synchronization of transport layer states of Edge Application Server is not needed. Only the application context is transferred from source Edge Application Server to target Edge Application Server.

In this procedure, the source Edge Enabler Server sends the target Edge Application Server information to the EEC, and the Application Client at the UE establishes a new connection with the target Edge Application Server. The source EEC may indicate to the Application Client at the UE to suspend the uplink data until the application context has been relocated.
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Figure 8.x.2.bb-1: Application context relocation with connection re-establishment
1.
The source Edge Enabler Server determines the application context for the UE needs to be relocated (e.g. based on the user plane management event notifications received from 5GC, application mobility capability and requirements).
2.
The source Edge Enabler Server determines a target Edge Application Server and its associated target Edge Enabler Server for the application context relocation based on the target DNAI and target Edge Enabler Server information (e.g. the Edge Application Server availability).

3.
The source Edge Enabler Server sends application context relocation request (source Edge Application Server info, UE info, CN NF info, EAS ID, Edge Enabler Client Registration Context) to the target Edge Enabler Server for the UE's application context transfer. The source Edge Application Server info includes the application FQDN, and the IP address of the source Edge Application Server may be also included. The CN NF information (such as the NEF, PCF) may be also included to assist the target Edge Enabler Server to communicate with the 3GPP core network. The EAS ID is used for determining a target Edge Application Server. The EEC registration context is for the Registration to the target Edge Enabler Server.

4.
If target Edge Enabler Server accepts the application context relocation, an application context relocation ack may be provided to the source Edge Enabler Server.

5.
The target Edge Enabler Server determines the target Edge Application Server corresponding to the source Edge Application Server information based on the EAS ID and the source Edge Application Server info, and sends the application context relocation request (Source Edge Application Server info, UE info) to the target Edge Application Server for UE application context transfer.

6.
The target Edge Application Server responds with an application context relocation response, indicating success or failure. If it indicates the success, the target Edge Application Server information is included in the application context relocation response.

7.
The target Edge Enabler Server sends the application context relocation response (accepted source Edge Application Server info, UE info, and target Edge Application Server info) to the source Edge Enabler Server.

8.
The source Edge Enabler Server sends Application context relocation notification (EAS ID, target Edge Application Server Info, Suspend indication). The EAS ID indicates the application of a source Edge Application Server. The target Edge Application Server info is used by UE for establishing connection with the target Edge Application Server. If no packet loss is required, the Suspend indication is used to indicate to suspend uplink transmission of the Application Client towards the source Edge Application Server.

9.
The UE establishes connection with the target Edge Application Server based on target Edge Application Server information received from source Edge Enabler Server. The UE may send UE Info to target Edge Application Server. The UE Info is used to correlate the connection with its corresponding application context. If Suspend indication is received, the UE stops sending uplink data to the source Edge Application Server.
10.
The EEC sends Application context relocation notification ack to the source Edge Enabler Server.

11.
The source Edge Enabler Server provides the application context transfer request with the target Edge Application Server info to the source Edge Application Server to indicate that the target Edge Application Server is ready for the UE application context transfer.

12.
When the source Edge Application Server receives the application context transfer request and determines the UE application context can be transferred, the source Edge Application Server delivers the application context to the target Edge Application Server via the source Edge Enabler Server and target Edge Enabler Server.

NOTE 1:
This step can use methods to transfer the application context directly from the source Edge Application Server to the target Edge Application Server. Such methods are implementation specific and out of scope of this specification.

13.
An application context progress indication is sent from the target Edge Application Server to the source Edge Application Server via the Edge Enabler Servers. It includes the progress of the application context transfer and also indicates when the application context transfer is completed.
NOTE 2:
This step may be repeated several times during the process of the application context transfer at step 12.
14.
Upon receiving the indication that the application context transfer is completed via the application context progress indication, the source Edge Application Server sends the application context transfer response to the source Edge Enabler Server.

15.
The source Edge Enabler Server acting as AF triggers the AF request to influence on traffic routing procedure as described in 3GPP TS 23.502 [7].

16.
The source Edge Enabler Server sends Resume uplink transmission notification to EEC. The application traffic from the UE is now routed to the target Edge Application Server.
/*********************** End of Changes **********************/
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