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1. Introduction
This pCR provides two application context relocation procedures to support service continuity that corresponds to the key issue #9 in clause of 3GPP TR 23.758 17.0.0.

2. Reason for Change
The four procedures (sol#9, #16, #20, and #21) for application context relocation were included in the conclusion (in clause 12 of TR 23.758 v17.0.0). Solution #9, #16 and #21 are source Edge Enabler Server based application context relocation, since the context relocation request (originating at a source Edge Application/Enabler Server or an Edge Enabler Client) is provided from the source Edge Enabler Server to a target Edge Enabler Server. Solution #20, on the other hand, is target Edge Enabler Server based application context relocation. Thuse, these four procedures can be merged into two procedures as follows:

•
S-EES based: EEC initiated (#21), S-EAS initiated (#9), S-EES initiated (#16)

•
T-EES based: EEC initiated (#20)
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558.
* * * First Change * * * *

10.x
Service continuity
10.x.1
General

This clause describes features that support service continuity for Application Client in the UE to continue its service while replacing the serving EAS with a target EAS. When a UE moves to a new location, different EASs may be more suitable for serving the Application Clients in the UE. Such transitions may not only result from a mobility event but also other non-mobility events.   

The following clauses provide procedures for relocating application context from the source EAS to the target EAS for the service continuity. The EEC, source EES, and source EAS can determine that the application context needs to be relocated and initiate the relocation procedure. 

The application context relocation is based on either source EES or target EES according to the context relocation request direction, i.e. either source-to-target EES or target-to-source EES. The source EES sends this context relocation request when receiving context relocation request from the EEC or the source EAS, or when deciding the necessity of the context relocation without receiving the requests from the EEC or the source EAS. On the other hand, the target EES sends the context relocation request as a consequence of receiving context relocation request from the EEC.  

This clause provides procedures for service continuity that are within the scope of the application architecture defined in clause 5 for enabling Edge Applications.

10.x.2
Source EES based application context relocation 
10.x.2.1
Information flows of source EES based application context relocation
10.x.2.1.1
Context relocation request and response between EEC and source EES

Table 10.x.2.1-1 and Table 10.x.2.1-2 describe the information flow of the context relocation request/response between the EEC and the source EES.  
Table 10.x.2.1.1-1: Context relocation request from EEC to source EES
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address

	Source EAS information
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included), and identity of source EAS

	Application ID
	M
	Application ID of the application served by the source EAS

	Target EES information
	M

	The endpoint address (e.g. URI) of the determined target EES as in Edge Data Network Configuration data in clause 7.2.1.2.


Table 10.x.2.1.1-2: Context relocation response from source EES to EEC
	Information element
	Status
	Description

	target EAS info
	M
	FQDN along with a mapping to the IP address of the target EAS. The IP address of the target EAS is included.

	Relocation complete indication
	O
	Indicates whether the application context relocation is completed or rejected. Rejection cause may be included


10.x.2.1.2
Context relocation request and response between source EAS and source EES

Table 10.x.2.1.2-1 and Table 10.x.2.1.2-2 describe the information flow of the context relocation request/response between the source EAS and the source EES.  
Table 10.x.2.1.2-1: Context relocation request from source EAS to source EES
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address


Table 10.x.2.1.2-2: Context relocation response from source EES to source EAS
	Information element
	Status
	Description

	target Enabler Application Server info
	M 
	The endpoint address (e.g. URI or IP address) of the determined target EAS to provide connectivity for application context transfer

	Relocation Acceptance indication
	M
	Indicates whether the application context relocation is accepted or rejected. Rejection cause may be included


10.x.2.1.3
Application context relocation request and response between source and target EESs
Table 10.x.2.1.3-1: Application context relocation request from source EES to target EES
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address

	Source EAS information
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included)

	Application ID
	M
	Application ID of the application served by the source EAS

	EEC context
	M
	Context of the EEC stored in the source EES

	CN NF information
	O
	CN NF information to assist target EES to communicate with the 3GPP system


Table 10.x.2.1.3-2: Application context relocation response from target EES to source EES
	Information element
	Status
	Description

	Target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS to provide connectivity for application context transfer

	Relocation acceptance indication
	M
	Indicates whether the target EAS accepts or rejects the application context relocation 

	
	
	


10.x.2.1.4
Context relocation request and response between target EES and target Application Server
Table 10.x.2.1.4-1: Context relocation request from target EES to target EAS
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address

	Source EAS information
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included)


Table 10.x.2.1.4-2: Context relocation response from target EAS to target EES
	Information element
	Status
	Description

	Relocation acceptance indication
	M
	Indicates whether the target EAS accepts or rejects the application context relocation 

	Target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS to provide connectivity for application context transfer


10.x.2.1.5
Application context relocation command from source EES and Application context transfer completion notification from source EAS
Table 10.x.2.1.5-1: Application context relocation command from the source EES to source EAS
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address

	target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS to provide connectivity for application context transfer


Table 10.x.2.1.5-2: Context relocation response from source EAS to source EES
	Information element
	Status
	Description

	Relocation complete indication
	M
	Indicates whether the application context relocation is completed 


10.x.2.2
Procedure of source EES based application context relocation
Pre-conditions:

1.
The application client at the UE already has a connection to the source EAS; and
2.
The UE is able to communicate with the source EES.
3.
The source EES may determine which entities are allowed to initiate the application context relocation procedure during respective procedures of EEC registration and EAS registration in clause 10.x and 10.x.
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Figure 10.x.2.2-1: Source EES based Application context relocation

1.
The EEC, source EAS, or source EES initiates the procedure by determining that the application context for the UE needs to be relocated. The EEC makes such decision based on the UE mobility (e.g. based on the EDN service area, EES service area and UE location information). The EEC may have target EES information that is provisioned during the procedure for provisioning Edge Data Network configuration in clause 10.x.x. The source EAS and source EES decide the necessity of the relocation (e.g. based on the UP path management event notifications in clause 5.6.7 of 3GPP TS 23.501).
2.
[Optional] The EEC gets target EES information from the Edge Data Network Configuration Server (e.g. by providing UE location information). 

3.
The EEC or the source EAS sends a Context relocation request to the source EES, respectively.
3a.
If the EEC determines that the application context for the UE needs to be relocated, the EEC sends a Context relocation request (UE info, source EAS info, target EES information, Application ID) to the source EES.
3b.
If the source EAS determines that the application context needs to be relocated, the source EAS sends a Context relocation request (UE info) to the source EES. The UE info can be the UE IP address or UE identity.
4.
[Optional] The source EES gets the target EES information from the Edge Data Network Configuration Server (e.g. by providing information received by the EEC and the source EAS). 
5.
The source EES sends the application context relocation request (UE info, source EAS info, Application ID, EEC Registration Context, 3GPP CN NF info such as the NEF and PCF info) to the target EES. 
6a. [Optional] If the UE leaves the source EES service area, moves to the target EES service area and performs the EEC registration towards the target EES in clause 10.x, and if the UE cannot communicated with source EES (e.g. LADN deployment model), then the target EES sends an EEC Registration notification to the source EES to enable the source EES to complete the application context relocation procedure (e.g. The source EES cannot perform the AF influence on traffic routing and notify the application context transfer completion to the EEC).

6b. [Optional] If the source EES receives the EEC registration from the target EES, the source EES adjusts its operation as follows: the source EES does not send a Context relocation response to the EEC and does not perform the AF influence on traffic routing.  
7.
The target EES determines the target EAS corresponding to the source EAS information, and sends the application context relocation request (source EAS info, UE info) to the target EAS for UE application context transfer. EAS instantiation or other operations to activate this EAS is required, if the EAS is not running.

8.
The target EAS determines acceptance of the application context relocation and sends an application context relocation response to the target EES. 

9.
The target EES sends an application context relocation response (target EAS info) to the source EES. If the application context relocation is rejected, the application context relocation response indicates that the relocation request is rejected.

10.
The source EES sends an application context relocation command (target Enabler Application Server info) to the source EAS if the EEC initiated the relocation procedure and sends a Context relocation request in step 3, or if the source EES initiated the relocation procedure in step 1. If the source EAS initiated in step 1 and sends a Context relocation request in step 3, the source EES sends a Context relocation response to the source EAS.
11.
The source EAS delivers UE application context to the target EAS via the source EAS to the target EAS. 

NOTE X:
This step may use methods to transfer directly between the source EAS and the target EAS. These methods are implementation specific and out of scope of this specification.
12.
When the UE application context transfer is completed, an application context transfer ack is sent from the target EAS to the source EAS via EESs.

13. Upon receiving the application context transfer ack, the source EAS sends an application context transfer complete notification to the source EES. 
14a. If the EEC sends a Context relocation request in step 3, the source EES sends a Context relocation response (target EAS info) to the EEC, informing the Context Relocation completion. The Context relocation response also includes the required information that is necessary for rerouting the application data traffic. If the application context relocation is rejected in the step 8, the Context relocation response indicates the rejection.

14b. If the UE moves to the target EES service area and cannot communicate with the source EES, the target EES sends a Context relocation response (target EAS info) to the EEC to inform the Context Relocation completion. If the application context relocation is rejected in the step 8, the Context relocation response indicates the rejection.

15.
After the application context relocation is completed, the UE application data traffic is rerouted by either the EEC, the source EES, or the target EES.

15a. If the EEC initiates the application context relocation, upon receiving the Context relocation response, the EEC reroutes the UE application data traffic.
15b. If the source EAS or the source EES initiates the application context relocation, the source EES acting as AF triggers the AF request to influence on traffic routing procedure as described in 3GPP TS 23.502 [X].
15c. If the source EAS or the source EES initiates the application context relocation and if the UE moves to the target EES service area and thereby cannot communicate with the source EES, the target EES may trigger the AF request to influence on traffic routing procedure as described in 3GPP TS 23.502 [X].
10.x.3
Target EES based application context relocation 
10.x.3.1
Information flows of target EES based application context relocation
10.x.3.1.1
Context relocation request and response

Table 10.x.3.1.1-1 and Table 10.x.3.1.1-2 describe the information flow of the context relocation request/response between the EEC and the target EES.  
Table 10.x.3.1.1-1: Context relocation request from EEC to target EES
	Information element
	Status
	Description

	source EES info
	M
	FQDN of the source EES (the IP address of the source EAS may be also included)

	Source EAS info
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included) and identity of the source EAS

	EEC Context ID
	M
	Used for identifying UE context across EESs

	EES Relocation Credential
	O
	Parameter used for source EES to authorize the relocation request

	UE information
	M
	UE ID or IP address

	Application Context ID
	O 
(NOTE X)
	identifies the Application Client's context which is stored on the source EAS

	Application Client Relocation Credential
	O
(NOTE X)
	parameter that was previously negotiated with the Source EAS and will be used to authorize the relocation request

	NOTE X: This IE is present if the EEC receives it from the Application Client.


Table 10.x.3.1.1-2: Context relocation response from target EES to EEC
	Information element
	Status
	Description

	Target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS

	Relocation completion indication
	M
	Indicates whether the application context relocation is completed or rejected 


10.x.3.1.2
Application context relocation request and response between target EES and target EAS

Table 10.x.3.1.2-1 and Table 10.x.3.1.2-2 describe the information flow of the Application context relocation request/response between the target EES and the target EAS.  
Table 10.x.3.1.2-1: Application context relocation request from target EES to target EAS
	Information element
	Status
	Description

	UE information
	M 
	UE ID or IP address

	Source EAS information
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included)


Table 10.x.3.1.2-2: Application context relocation response from target EAS to target EES
	Information element
	Status
	Description

	Target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS.

	Relocation acceptance indication
	M
	Indicates whether the target EAS accepts or rejects the application context relocation 


10.x.3.1.3
Context relocation request and response between target and source EESs

Table 10.x.3.1.3-1 and Table 10.x.3.1.3-2 describe the information flow of the Context relocation request/response between the target and source EESs.
Table 10.x.3.1.3-1: Context relocation request from target EES to source EES
	Information element
	Status
	Description

	Target EAS info
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS.

	Source EAS info
	M
	FQDN of the source EAS (the IP address of the source EAS may be also included)

	UE information
	M
	UE ID or IP address

	EEC Context ID
	M
	Used for identifying context information of EEC stored in the source EES

	EES Relocation Credential
	O
	Parameter used for source EES to authorize the relocation request

	Application Context ID
	O 
(NOTE X)
	identifies the Application Client's context which is stored on the source EAS

	Application Client Relocation Credential
	O
(NOTE X)
	parameter that was previously negotiated with the Source EAS and will be used to authorize the relocation request

	NOTE X: This IE is present if the EEC receives it from the Application Client.


Table 10.x.3.1.3-2: Context relocation response from source EES to target EES
	Information element
	Status
	Description

	Relocation acceptance indication
	M
	Indicates whether the target EAS accepts or rejects the application context relocation 

	EEC Context
	M
	Context of the EEC that corresponds to the provided EEC Context ID from the target EES


10.x.3.1.4
Context relocation request and response between source EES and source EAS

Table 10.x.3.1.4-1 and Table 10.x.3.1.4-2 describe the information flow of the Context relocation request/response between the source EES and source EASs.
Table 10.x.3.1.4-1: Context relocation request from source EES to source EAS
	Information element
	Status
	Description

	UE info
	M
	UE ID or IP address

	Target EAS information
	M
	The endpoint address (e.g. URI or IP address) of the determined target EAS.

	Application Context ID
	O
(NOTE X)
	identifies the Application Client's context which is stored on the source EAS

	Application Client Relocation Credential
	O
(NOTE X)
	parameter that was previously negotiated with the Source EAS and will be used to authorize the relocation request

	NOTE X: This IE is present if the EEC receives it from the Application Client.


Table 10.x.3.1.4-2: Context relocation response from source EAS to target EES
	Information element
	Status
	Description

	Relocation acceptance indication
	M
	Indicates whether the source EAS accepts or rejects the application context relocation 


10.x.3.2
Procedure of target EES based application context relocation
Pre-conditions:

1.
The application client at the UE already has a connection to the source EAS; and
2.
The UE is able to communicate with the source EES.
3.
The source EES may determine which entities are allowed to initiate the application context relocation procedure during respective procedures of EEC registration and EAS registration in clause 10.x and 10.x.
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Figure 10.x.3.2-1: Target EES based Application context relocation

1.
The EEC determines that the application context needs to be relocated based on UE location, the EDN service area, and the EES service area. The EEC determines the target EES based on provisioned information from the Edge Data Network Configuration Server. If the target EES information is not provisioned, the EES retrieves it from the Edge Data Network Configuration Server. 

The EEC may receive the relocation request from the Application Client.
2.
The EEC sends a Context Relocation Request (source EES info, source EAS info, EEC Context ID, EES Relocation Credential, UE info, Application Client Relocation Credential, Application Context ID) to the target EES. Application Context ID and Application Context Relocation Credential are only required if the Application Client provides them to the EEC. The Application Client Context ID identifies the Application Client's context which is stored on the source EAS. The Application Context Relocation Credential is a parameter that was previously negotiated with the Source EAS and will be used to authorize the relocation request.
3.
The target EES determines the target EAS based on the received context relocation request from the EEC and sends an Application Context Relocation Request to the determined target EAS to check if the target EAS is able to perform the Application Context Relocation. The Application Context relocation request includes UE info and source EAS info. 

4.
The target EAS replies to the target EES with an indication of whether it is able to service Application Context Relocation Request. If the target EAS indicates that it accepts the request, the target EAS provides its information to be used for the source EAS to transfer the application context with an indication of acceptance. Otherwise, the target Application Server provides an indication of rejection and the flow skips to step 11.
5.
The target EES sends a Context Relocation Request (target EAS info, source EAS info, UE info, EEC Context ID, EES Relocation Credential, Application Context ID, Application Client Relocation Credential) to the source EES. The source EES checks the EES Relocation Credential and that locally configured policies indicate that it is permitted to send context to the target EES. The Application Context ID and Application Context Relocation Credential are only required if the Application Client provides them to the EEC.
6.
The source EES sends a Context Relocation Request (UE info, Application Context ID, Application Client Relocation Credential, target EAS information) to the source EAS. Application Context ID and Application Context Relocation Credential are only required if the Application Client provides them to the EEC.
7.
The source EAS replies to the source EES with an indication of whether the request is allowed. The source EAS may check the Application Context Relocation Credential to see if the request should be allowed. The EAS may also check that locally configured policies indicate that it is permitted to send context to the target EAS.
8.
The source EES replies to the target EES with an indication of whether the requests are allowed. The source EES also provides the EEC Context that corresponds to the EEC Context ID received from the target EES. 
9.
The source EAS delivers application context to the target EAS via the source EAS to the target EAS. The application context can be transferred directly from the source EAS and target EAS.

NOTE X:
This step may use methods to transfer directly between the source EAS and the target EAS. These methods are implementation specific and out of scope of this specification.
10.
When the application context transfer is completed, an application context transfer complete notification is sent from the source EAS to the target EES. The source EAS may be acknowledged by the target EAS about the application context transfer completion before sending the complete notification.

11.
The target EES sends a Context relocation response (target EAS info) to the EEC, informing the Context Relocation completion. Also, the target EES replies to the EEC with an indication of whether the request was denied or completed. If the request was not allowed, the response may also include a cause code that indicates why the request not allowed. The Context relocation response also includes the required information that is necessary for rerouting the application data traffic. 

12.
Upon receiving the Context relocation response, the EEC reroutes the UE application data traffic. The EEC may indicate the Application Client whether the relocation is completed or denied.
* * * Next Change * * * *

<Proposed change in revision marks>

* * * Next Change * * * *

<Proposed change in revision marks>
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