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1. Introduction
This document provides a Text Proposal to TR 23.758 for an alternative solution for Key Issue 9.

There is a tradeoff between context migration and reactivating the UE context. Before evaluating whether the cost of service migration is justifiable, proper target Edge Data Network must be identified. Identification of candidate target Edge Data Network and calculating the cost of migration need both 5G system level (including network load on a path between the eNB/gNB and the Edge Data Network) as well as Edge Data Network level status information. That information may not be collected instantenously when a trigger for context migration takes place. 
The present contribution tries to improve the context relocation with an optimal selection of the target Edge Data Network among multiple candidates so that the service migration cost is minimized. This involves the selection of suitable target candidate Edge Data Network with sufficient resources for the service to be migrated, availability of the application instance on the Edge Data Network, cost/delay of the application context transfer (service migration) between the source and the target Edge Data Network and the cost of the radio access capacity increase due to the service migration. This proposal suggests the use of a Migration Assistance Server which role is to assist the Edge Enablement Server in making the right migration decision and trigger traffic redirection to the target Edge Data Network. 
2. Reason for Change
Optimise decisions for application context transfer based on different information which may not be available to Edge Application Server and also to the Edge Enabler Server: network, resource availability at the target Edge Data Network, etc.
3. Conclusions

The proposal introduces an alternative Solution #23: Relocation of application context considering analytics
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.758 v1.0.0.
* * * First Change * * * *

7.23 Solution #23: Relocation of application context considering analytics
7.23.1
Solution description

7.23.1.1
Procedure

This solution addresses the open issues under Key Issue #9. In this solution, the Edge Application Server is responsible to make the decision whether the application context for a UE is to be relocated. The Edge Application Server prepares the required UE application context to be relocated and transfers it to the target Edge Application Server. The required UE application context will be transferred via Edge Enabler Servers to the target Edge Application Server. With this solution the UE will not be aware of the application context of the UE being relocated and preserves the service continuity. Further, the user plane is reconfigured as described in clause 4.3.6 of 3GPP TS 23.502 [7].

NOTE:
This solution may require the application to adapt for relocation of the application context to preserve service continuity.

The high level signalling flows for application context relocation is illustrated in figure 7.23.1.1-1.

Pre-conditions:

1.
The application client at the UE already has a connection to the source Edge Application Server.

2.
The source Edge Application Server has subscribed to the user plane management event and receives the notifications as described in 3GPP TS 23.502 [7].
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Figure 7.23.1.1-1: Application context relocation

1.
The source Edge Application Server determines the application context for the UE needs to be relocated (e.g. based on the user plane management event notifications, application mobility capability and requirements).

2.
The source Edge Application Server sends the application context relocation request (UE info) to the source EES for the target Edge Application Server. The UE info can be the UE IP address or UE identity.

3.
The source EES determines the target Edge Application Server and its associated target EES for the application context relocation based the target DNAI and target EES information (e.g. the Edge Application Server availability).
The role of Migration Assistance Server (MAS) is to exploit analytics in assiting the Source EES in selecting the optimal Target Edge Data Network. The Source EES requests from the MAS to assist once a relocation is needed. The EES provides the MAS with the target DNAI. Then the MAS once it receives a request, it dertermines the Target Edge Data Network based on the following analytics information:  

i. most suitable Target Edge Data Network with sufficient resources for the context to be migrated, 

ii. the target DNAI, availability of the application instance on the host (optional, but most likely needed), 

iii. cost/delay of the application context transfer (service migration) between the source and the target Edge Data Network and 

iv. the cost of the radio access capacity increase (which can be obtained via the NWDAF as specified in TS 23.288) due to the service migration making sure that the migration can be supported and making sure that the new gNB can provide the desired service. 

Editor note: How the NWDAF obtains analytics information from the Edge Data Network is FFS.

The MAS provides information back to the Initial Edge Enabler Server providing a recommendation of the target Edge Enabler Server which can accept the context migration.

This process does not introduce any alternations on the the functional architecture of SA6. MAS can be realized as 

i. NWDAF inside the network re-using EDGE-2 interface.  
Editor note: MAS can also be realized as an AF outside the network, but this is FFS.

4.
The source EES sends application context relocation request (source Edge Application Server info, UE info, CN NF info) for UE 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 EES to communicate with the 3GPP system.

5.
If target EES accepts the application context relocation, an application context relocation ack may be provided to the source EES.

6.
The target EES determines the target Edge Application Server corresponding to the source Edge Application Server information 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. Edge Application Server instantiation or other operations to activate this Edge Application Server is required, if the Edge Application Server is not running.

7.
The target Edge Application Server responds with an application context relocation response, indicating success or failure.

8.
The target EES returns the application context relocation response (accepted source Edge Application Server info, UE info) to the source EES.

9.
The source EES provides the application context relocation response to the source Edge Application Server to indicate that the Edge Application Server is ready for UE application context transfer.

10. When the source Edge Application Server determines the UE application context can be transferred, the source Edge Application Server delivers it to the target Edge Application Server via the source EES and target EES.

NOTE:
Step 10 can occur directly between the source edge application server and the target edge application server.

11.
When the UE application context transfer is completed, an application context transfer complete notify is sent from source/target Edge Application Server to source/target EES. 

12.
If the MAS is realized as NWDAF the source EES acting as AF triggers the AF request to influence on traffic routing procedure as described in 3GPP TS 23.502 [7]. 

7.23.1.2
API description

7.23.1.2.1
General

Table 7.23.1.2.1-1 illustrates the API for application context relocation.

Table 7.23.1.2.1-1: Application context relocation API

	Service Name
	Service Operations
	Operation

Semantics
	Consumer(s)

	EDGE3_Application_context_relocation API
	Create
	Request/Response
	Edge Application Server

	
	Update
	Request/Response
	Edge Application Server

	
	Delete
	Request/Response
	Edge Application Server


7.23.1.2.2
EDGE3_Application_context_relocation_create operation

Service operation name: EDGE3_Application_context_relocation_create

Description: The consumer requests this operation to create the transport channel via the Edge enabler server to transfer the application context to the target edge AS.

Inputs (required): UE information (IP address or UE identity)

Inputs (optional): None

Outputs (required): Media handle (e.g. SDP like information) for transferring the application context to the target edge AS including a session ID.

Outputs (optional): None.

See clause 7.9.1.1 for details of usage of this operation.

7.23.1.2.3
EDGE3_Application_context_relocation_update operation

Service operation name: EDGE3_Application_context_relocation_update

Description: The consumer requests this operation to update the channel via the Edge enabler server to transfer the application to the target edge AS.

Inputs (required): UE information (IP address or UE identity)

Inputs (optional): None

Outputs (required): Media handle (e.g. SDP like information) for transferring the application context to the target edge AS including a session ID.

Outputs (optional): None.

7.23.1.2.4
EDGE3_Application_context_relocation_delete operation

Service operation name: EDGE3_Application_context_relocation_delete

Description: The consumer requests this operation to release the channel via the Edge enabler server to transfer the application to the target edge AS.

Inputs (required): UE information (IP address or UE identity), session ID

Inputs (optional): None

Outputs (required): Result.

Outputs (optional): None.

7.23.2
Solution Evaluation

This solution provides a suitable solution to key issue #9 utilizing the capabilities for application context transfer of the Edge enabler server. 
The solution presented a solution to improve the traffic migration through deep knowledge of the 5G system conditions, target Edge Data Network load, availabily of application instance, etc.
* * * End first Change * * * *

Source Edge Application Server
Source edge enabler server
Target edge enabler server
Target Edge Application Server
1. Determine the application(s) context relocation
4. Application context relocation req (UE info, Src application instance info, CN NF info)
8. Application context relocation resp (UE info, accepted Src application instance info)
2. Application context relocation req (UE info)
9. Application context relocation resp
6. Application context relocation req (UE Info, Src application instance  info)
7. Application context relocation resp
10.UE application context transfer
11. application context transfer complete notify
5. Application context relocation ack
Migration Assistance Server (MAS)
3. Get migration assistance information
12. Trigger the AF request to influence on traffic routing.



