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1. Introduction
This pCR updates the solution#33
2. Reason for Change
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The blue highlight part is the new part in the SA6#51e.
· Whether the "in the same Edge Hosting Environment " is required or not?

In some case, the linked EAS can be in the same EHE to obtain the same edge network KPI. 

The AC can obtain the similar edge network KPIs (e.g. same latency). Since the EAS is deployed in the same EHE, then the user path between AC and each EAS deployed in the same EHE will be the same, and the EDN may have one or more discrete data centers with the common outbound entry point of transport network, multiple EASs in one EHE has the same transport network performance.
· Defination of data center and Edge Hosting Environment

Data center: A data center or data center site is a centralized physical facility where corporate computers, network, storage, and other IT equipment that support business operations live.
Edge Hosting Environment: An environment providing support required for Edge Application Server's execution, which can be seen as the data center.
· [Deployement scenario]: AC can invoke EAS which can be provided by different ASP 

The EAS#1 is provided by the ASP#1 (Tencent), the EAS#2 is provided by the ASP#2 (Google), the AC may be developed by ASP#3 (Amazon) . The different ASP can deploy its application instance in different EESs.

In the developing procedure, the developer can determine which EAS service is required by this AC, then the developer can pre-configure the required EAS information (e.g. EAS ID information) in the AC profile.
In the runtime procedure, the EES can be aware of the linked EAS information provided by the AC profile.

In such case the linked EAS provided by different ASPs cannot be guaranteed to register to one EES. that is, it may happen that the linked EAS is distributed in different EES.
· Whether the coordinated ACR is required or not?

The coordinated ACR is required. Because in some cases, AC requires that the service provided by the linked EAS is synchronized. 

· Whether the S-EES#1 can perform the T-EAS discovery for S-EES#2.

In this revision, the S-EES#1 perfrom the T-EAS discovery only for EES#1 and EAS#1. And when EES#2 or EAS#2 receive the ACR event, the EES#2 or EAS#2 will perform EAS discovery only for S-EAS#2. 
· Whether the EES#1 need to notify the EES#2 with the "requirement for ACR"?

If the EAS#1 and EAS#2 need to perform ACR together based on the EAS linked requirement. If only EAS#1 detect the ACR event and decide to perform the ACR, the EAS#2 should be notified that the ACR should be performed for EAS#2 also.

	EAS bundle requirements
	O
	Requirements associated with the EAS bundle.

	> Coordinated EAS discovery
	O
	Indicates if AC requires coordinated EAS discovery. 

	> Coordinated ACR
	O
	Indicates if AC requires coordinated ACR.

The IE may further indicate what actions must be taken if ACR for one or more bundled EAS fails e.g., ACR for all other EAS that are part of the bundle must be cancelled or not.


·  Whether the linked EAS case is suitble for other ACR scenario except the S-EES executed ACR and S-EAS decided ACR scenario?

It is not a limitation that only S-EES executed ACR and S-EAS decided ACR scenario can be used for the linked EAS. For the Initiation by EEC using regular EAS Discovery, EEC executed ACR via S-EES, EEC executed ACR via T-EES, if the linked EAS register to the multiple EESs, the EEC can notify all the associated EESs the ACR should be performed. Thus there is no requirement for enhancing other three ACR scenarios.

· It is used for AC driven linked EAS.

For the AC managed linked EAS, only AC can be aware of the linked EAS information, so that the EAS#1 cannot be aware of the EAS#2’s information and the S-EAS#1 cannot indicate the S-EAS#2 with the need for ACR due to lack of S-EAS#2’s information. Furthermore, The enhancement on EEL for the linked EAS can release the burden on the EAS.

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.1.1.
* * * First Change * * * *

7.26.2.X
Handling of EAS bundle when the bundle EAS are registered on the multiple EESs in the same EDN
The scenario assumption of this solution is that there is a coordinated ACR requirement for KI#18, i.e., the bundled EAS may need to be relocated together. 
NOTE 1: This solution will not be put into normative work if SA4 rejects the existence of this requirement (i.e., coordinated ACR requirement).

The EES may receive the EAS bundle information from the EEC. The EEC may receive the one or more EES information from the ECS when the bundle EAS located on multiple EES from same Edge Hosting Environment.
NOTE 2: The Edge Hosting Environment is an environment providing support required for Edge Application Server's execution, which can be seen as the data center
NOTE 3: The terminology of linked EAS will be aligned with the meeting conclusion.
NOTE 4: EDN may have one or more discrete data centers/EHE with the common outbound entry point of transport network, multiple EASs in one data centers/EHE has the same transport network performance.
Editor's note:
This solution will not be used for the case where SA5 can ensure that all EASs of the bundle are registered on the same EES when the EAS bundle is in the same EDN. Coordination with SA5 is required.

Upon receiving the EAS bundle information as part of the:

-
Service provisioning request from the EEC, the ECS can determine the EES based on the linked EAS information e.g. EAS linked requirements, the ECS may select one or more EES which support all of the linked EAS within the same EHE based on the EES EHE information obtained in the EES profile. Then the ECS provides associated EES(s) information (one ore more EES information) in the service provisioning response.
-
The EAS discovery request or selected EAS announcement request from the EEC contains linked EAS distribution information (e.g. associated EES(s) information)

-
When ACR happens on one of the linked EAS, the associated EES can trigger the ACR for all the EAS in the linked EAS by coordinated with other S-EES as per linked EAS distribution information.
7.26.2.X.1
ACR procedure for linked EAS located on multiple EES within EHE for S-EES executed ACR
In this procedure, the EES#1 is responsible to notify the associated EES#2 with the need of application context relocation. To ensure that the associated target EES(s) are in the same EHE, EES#1 may perform retrieve T-EES procedure and T-EAS discovery procedure considering the linked EAS information and notify the associated EES2 with the target EHE information.
Pre-conditions:

1. The S-EES can obtain the associated EES information. 
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Figure 7.26.2.4-1: ACR for linked EAS located on multiple EES within same EHE
1. The S-EAS#1 or the S-EES#1 detect the ACR event and determine to perform the application context relocation.

2. If the S-EES#1 obtain the associated EES(s) information which containing multiple EESs, the S-EES#1 send the ACR requirement for linked EAS request to the associated EES (e.g. EES#2) obtained in the EAS discovery request or selected EAS announcement request from the EEC, indicating that there is a need for ACR and the S-EES#1 will determine target EHE for the linked EAS.
3. The S-EES#2 may notify the EAS#2 that there is a need for ACR.
4. The S-EES#2 sends the ACR requirement for linked EAS response.

5. The S-EES#1 send Retrieve T-EES request message to the ECS, the request message contains the all linked EAS information. Upon receiving the request, the ECS can determine the T-EES and target EHE for the linked EAS based on the linked EAS information to ensure that the all the T-EES and T-EAS are within the same EHE. Then the ECS return the T-EES information and the target EHE for the linked EAS to the S-EES#1.
6. S-EES#1 send the Target EHE announcement request message to the S-EES#2 including the target EHE information.

7. S-EES#2 will return the target EHE announcement response to the S-EES #1.

8. The S-EES#2 will send the Retrieve T-EES request message to the ECS, the request message contains the target EHE information. Upon receiving the request, the ECS can determine the T-EES for S-EES#2 based on the target EHE information.
9. The S-EES#1 will perform the T-EAS discovery for the S-EAS#1; the S-EES#2 will perform the T-EAS discovery for the S-EAS#2.
10. The application context transmission is performed between S-EAS and T-EAS.
7.26.2.X.2
ACR procedure for linked EAS located on multiple EES within same EHE for S-EAS decided ACR scenario
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Figure 7.26.2.5-1: ACR for linked EAS located on multiple EES within same EHE
1. The S-EAS#1 or the S-EES#1 detect the ACR event and determine to perform the application context relocation.

2. The S-EAS#1 send the ACR requirement for linked EAS request indicating that there is a need for ACR to the S-EES#1, and the S-EES#1 will determine the target EHE for the linked EAS. If the S-EES#1 obtain the associated EES(s) information which containing multiple EESs (e.g. EES#2) obtained in the EAS discovery request or selected EAS announcement request from the EEC,  the S-EES#1 will notify the associated S-EES#2 with the ACR requirement for linked EAS.
3. The S-EES#2 may notify the EAS#2 that there is a need for ACR.

4. The S-EES#2 sends the corresponsidng response message of ACR requirement for linked EAS request. Furthermore, the S-EES#1 will send the corresponsidng response message of ACR requirement for linked EAS request to the S-EAS#1.
5. S-EAS#1 send the EAS discovery request message to the S-EES#1. S-EAS#2 send the EAS discovery request message to the S-EES#2
6. The S-EES#1 send Retrieve T-EES request message to the ECS, the request message contains the all linked EAS information. Upon receiving the request, the ECS can determine the T-EES and target EHE for the linked EAS based on the all linked EAS to ensure that the all the T-EES and T-EAS are within the same EHE. Then the ECS return the T-EES information and the target EHE for the linked EAS to the S-EES#1.
7. S-EES#1 send the Target EHE announcement request message to the S-EES#2 including the target EHE information.

8. S-EES#2 will return the target EHE announcement response to the S-EES #1.

9. The S-EES#2 will send the Retrieve T-EES request message to the ECS, the request message contains the target EHE information. Upon receiving the request, the ECS can determine the T-EES for S-EES#2 based on the target EHE information.

10. The S-EES#1 will perform the T-EAS discovery for the S-EAS#1; the S-EES#2 will perform the T-EAS discovery for the S-EAS#2.

11. The S-EES#1 will send the EAS discovery response message to the S-EAS#1; the S-EES#2 will send the EAS discovery response message to the S-EAS#2; 

12. The application context transmission is performed between S-EAS and T-EAS.

Enhancements to 3GPP TS 23.558 clause 8.3.3.3.3
	8.3.3.3.3
Service provisioning response

Table 8.3.3.3.3-1: Service provisioning response

Information element

Status

Description

Successful response

O

Indicates that the service provisioning request was successful.

> List of EDN configuration information

M 

List of EDN configuration information as defined in Table 8.3.3.3.3-2.

Associated EES information 
O
EES information which support all of the linked EAS within the same EHE
Failure response

O

Indicates that the service provisioning request failed.

> Cause

O

Indicates the cause of service provisioning request failure.



Enhancements to 3GPP TS 23.558 clause 8.2.6
	8.2.6
EES Profile

The EES profile includes information about the EES and the services it provides.

Table 8.2.6-1: EES Profile

Information element

Status

Description

EESID 

M
The identifier of the EES

EES Endpoint

M

Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EES. This information is provided to the EEC to connect to the EES.

EASIDs

M

List of EASIDs registered with the EES.

EEC registration configuration

M

Indicates whether the EEC is required to register on the EES to use edge services or not.

EES Provider Identifier

O

The identifier of the ECSP that provides the EES Provider.

EES Topological Service Area

O

The EES serves UEs that are connected to the Core Network from one of the cells included in this service area. EECs in UEs that are located outside this area shall not be served. See possible formats in Table 8.2.7-1.

EES Geographical Service Area

O

The area being served by the EES in Geographical values (as specified in clause 7.3.3.3)

List of EES DNAI(s)

O

DNAI(s) associated with the EES. This IE is used as Potential Locations of Applications in clause 5.6.7 of 3GPP TS 23.501 [2].

It is a subset of the DNAI(s) associated with the EDN, where the EES resides.
EES EHE
O

EHE associated with the EES.
EES Service continuity support

O

Indicates if the EES supports service continuity or not. This IE also indicates which ACR scenarios are supported by the EES.

NOTE:
The list of EES DNAI(s) can include the DNAI(s) of the EAS(s) registered with the EES.




Enhancements to 3GPP TS 23.558 clause 8.5.3.2
	8.5.3.2
EAS discovery request

Table 8.5.3.2-1 describes information elements for the EAS discovery request. Table 8.5.3.2-2 provides further detail about the EAS Discovery Filter information element.

Table 8.5.3.2-1: EAS discovery request

Information element

Status

Description

Requestor identifier

M

The ID of the requestor (e.g. EECID)

UE Identifier

O

The identifier of the UE (i.e. GPSI or identity token)

Security credentials

M

Security credentials resulting from a successful authorization for the edge computing service.
EAS discovery filters

O

Set of characteristics to determine required EASs, as detailed in Table 8.5.3.2-2. 

UE location 

O

The location information of the UE. The UE location is described in clause 7.3.2. 

Target DNAI (NOTE)

O

Target DNAI information which can be associated with potential T-EAS(s)

EEC Service Continuity Support

O

Indicates if the EEC supports service continuity or not. The IE also indicates which ACR scenarios are supported by the EEC or, if this message is sent by the EEC to discover a T‑EAS, which ACR scenario(s) are intended to be used for the ACR.
EES Service Continuity Support (NOTE)

O

The IE indicates if the S-EES supports service continuity or not. The IE also indicates which ACR scenarios are supported by the S-EES or, if the EAS discovery is used for an S‑EES executed ACR according to clause 8.8.2.5, which ACR scenario is to be used for the ACR.

EAS Service Continuity Support (NOTE)

O

The IE indicates if the S-EAS supports service continuity or not. The IE also indicates which ACR scenarios are supported by the S-EAS or, if the EAS discovery is used for an S‑EAS decided ACR according to clause 8.8.2.4, which ACR scenario is to be used for the ACR.

Associated EES information 
O
EES information which support all of  the linked EAS within the same EHE
> EES ID

O

The identifier of the EES

> EES Endpoint
O
Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EES. This information is provided to the EEC to connect to the EES.
>> linked EAS information

O

Linked EAS registerd to this EES which AC requires

NOTE:
This IE shall not be included when the request originates from the EEC.




* * * End of Change * * * *
�Based on Ericsson’s comments


�Based on Qualcomm’s comments
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