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1. Introduction
This paper resolves the remaining ENs in Solutions #4 and #5:
· Solution #4: ECS discovery through serving ECS to support edge services across ECSPs
· Solution #5: ECS enhancement to discover EESs via other ECSs to support edge services across ECSPs
2. Reason for Change
Solutions #4 and #5 address KI#6 and #10. There are a number of Editore’s notes remaining in each of these two solutions. Some of the Editor’s notes are shared between the two solutions. The following table shows the full list of the remaining ENs in these solutions:
	
	ENs in Solution #4
	ENs in Solution #5

	EN#1
	Editor's note:
It is FFS whether and how the precedence among the above method for ECS discovery is defined.
	

	EN#2
	Editor's note:
In the roaming scenario, it is FFS how an H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the related roaming agreement on edge computing service.
	Editor's note:
In the roaming scenario, it is FFS how an H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the related roaming agreement on edge computing service.

	EN#3
	Editor's note:
It is FFS whether and how ECS1 filters the list of the discovered ECSs.
	

	EN#4
	Editor's note:
Solution evaluation is FFS.
	Editor's note:
Solution evaluation is FFS.

	EN#5
	Editor's note:
How the EDGEAPP architecture works in different roaming scenarios is FFS.
	Editor's note:
How the EDGEAPP architecture works in different roaming scenarios is FFS.


EN#1: This EN is related to the roaming case in solution #4. In the General clause, clause 7.4.2.1, three diffeent methods for ECS discovery in VPLMN are listed: preconfiguration, through H-ECS, and from the VPLMN identifier. Among the three mentioned methods, solution 4 introduces a procedure for the second method. Therefore, the precedence among different methods is not the scope of this solution. The solution follows any precendece that is decided by normative phase. To resolve the EN, it is proposed to replace it with:
Editor's note:
It is FFS whether and how the precedence among the above method for ECS discovery is defined.
In a roaming scenario, if a V-ECS information is provided by 5GC, the EEC shall use the provided information for the subsequent service provisioning request. 
NOTE: In a roaming scenario, current solution provides a procedure to one method for the EEC gets ECS information to use edge computing service in the VPLMN. The precedence among different methods is not the scope of this solution.
EN#2: This EN is common among both solutions. It is proposed to resolve the EN as follows:
Editor's note:
In the roaming scenario, it is FFS how an H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the related roaming agreement on edge computing service.

The H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the roaming agreement on edge computing services between PLMNs or service agreement between ECSPs. In the roaming scenario, roaming agreement on edge computing service can be addressed by SA2 and is out of the scope of this solution. 
EN#3: This EN is related to solution #4 only, when the ECS1 discovers more than one ECS and returns a list of discovered ECSs to EEC or EES. To provide clarity to the mechanism of the solution and resolve the EN, it is proposed to add the following NOTE into step 3 of the procedure:

Editor's note:
It is FFS whether and how ECS1 filters the list of the discovered ECSs.

3. ECS1 sends a response message including the list of ECSs information and failure cause indicating redirection to another ECS (for service provisioning request or retrieve EES request) to the requester of step 1 if the ECS1 cannot discover a EES: 

[…]

NOTE: In this solution whether and how ECS1 further filters the list of the discovered ECSs is up to the implemention of the ECS. All the ECSs whose information is sent in step 3 satisfy the requiremnts of the requester of step 1, i.e. EEC or EES.
EN#4: “Editor's note:
Solution evaluation is FFS.“ 

This EN can be deleted when there is no other point to be addressed in the evaluation. It is proposed that after resolving other ENs in the solutions, EN#4 is removed.

EN#5: This EN is very general and related to the existing architecture: 
Editor's note:
How the EDGEAPP architecture works in different roaming scenarios is FFS.
It is proposed to delete the duplicated EN, and transfer it into the related architectural requirements in clause 5. 
3. Proposal

It is proposed to have the following changes in TR 23.700-98 v0.6.0.

* * * Change 1 * * * *
7.4
Solution #4: ECS discovery through serving ECS to support edge services across ECSPs

7.4.1
Architecture enhancements

 For a roaming scenario, Option #1 in the clause 6.1 is the basis for this solution.
7.4.2

Solution description

7.4.2.1
General

The following solution corresponds to the key issue #6 on edge services support across ECSPs in clause 4.6 and to the key issue #10 on support for roaming UEs. 

In this solution, it is assumed that the ECSP1 and ECSP2 have a service level agreement to share edge services. If the ECS1 cannot discover a suitable EES to serve the UE at the current location (e.g., all the EESs registered on the ECS1 do not cover the given UE location), the ECS1 discovers another ECS2 which may have suitable EES based on UE location and provides it to the requesting EEC or EES. 

In a roaming scenario, after a UE selects a PLMN and performs the registration procedure, the EEC gets ECS information to use edge computing service in the VPLMN as follows:

-
The EEC may have been pre-configured or provisioned with V-ECS information. 

-
The EEC may try to send a service provisioning request message including service PLMN ID to the H-ECS and retrieves V-ECS information or, if possible, EDN configuration information for VPLMN. The EEC may perform service provisioning procedure with the V-ECS if the H-ECS provides V-ECS information to the EEC as show in figure 7.4.2.2-1. This solution provides a procedure for this apect. 
-
The EEC may try to derive V-ECS address information from the VPLMN identifier. For example, an EEC can combine the VPLMN identifier and an ECSP code (or ECSP ID) assigned to an edge computing service provider (e.g. "ECS <ECSP-ID/CODE>.ECS.MNC <MNC> .mcc <MCC> .3gppNetwork.org ").


In a roaming scenario, if a V-ECS information is provided by 5GC, the EEC shall use the provided information for the subsequent service provisioning request. 
NOTE: In a roaming scenario, current solution provides a procedure to one method for the EEC gets ECS information to use edge computing service in the VPLMN. The precedence among different methods is not the scope of this solution.
7.4.2.2
Procedure

In this solution, when the ECS1 receives the request of EES from the EEC or source EES, the ECS1 discovers another ECS2 which may have suitable EES and responds with the ECS2 information. After that, the EEC or source EES sends the request of EES to the ECS2.
Pre-conditions:

1.
ECSP1 and ECSP2 have a service level agreement to share edge services.
2.
The EEC has a business relationship/subscription to the ECSP1.

3.
The EEC has ECS1 address information and can access to the ECS1 (in roaming scenario, ECS1 and ECS2indicate the H-ECS and the V-ECS, respectively).
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Figure 7.4.2.2-1: Solution X for edge services support across ECSPs

1.
The ECS1 receives request for obtaining EES information, this procedure may be triggered by following events:
1a.
The EEC sends a service provisioning request to the ECS. It is assumed that the EEC has been pre-configured or has provisioned with the address (e.g. URI) of the ECS1. The request may include the UE location. For roaming scenario, the request may also include serving PLMN ID of the UE hosting the EEC.
1b.
The S-EES (EES1) sends the retrieve EES request to the ECS in order to identify the T-EES which has an EAS available to serve the UE.
2.
If the request does not contain the UE location information, the ECS1 interacts with 3GPP core network to retrieve the UE location. If the ECS1 cannot discover a suitable EES to serve the UE at the received or retrieved UE location based on the received information (e.g., all the EESs registered on the ECS1 do not cover the given UE location), the ECS1 discovers potential ECSs which may have suitable EES based on the information such as the UE location. 

The ECS1 may determine a potential ECS information (e.g. address, endpoint or service API information) based on pre-configuration or may discover service API information exposed by that ECS via CAPIF discovery procedure as specified in TS 23.222 [16].
For roaming scenario, if the request does not contain the serving PLMN ID, the ECS1 may interacts with 3GPP core network to retrieve serving PLMN ID. The H-ECS checks if the edge computing service for the EEC can be supported in the VPLMN identified by serving PLMN ID according to the roaming agreement with VPLMN operator for given ECSPs. The ECS1 discovers the potential ECSs, e.g. ECS2 which have suitable EES based on the serving PLMN ID. Optionally, the ECS1 may send a request to ECS2 to verify whether the ECS2 is available. If yes, ECS2 returns the success response to the ECS1. Otherwise, a failure response/code is returned.

The H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the roaming agreement on edge computing services between PLMNs or service agreement between ECSPs. In the roaming scenario, roaming agreement on edge computing service can be addressed by SA2 and is out of the scope of this solution. 

3. ECS1 sends a response message including the list of ECSs information and failure cause indicating redirection to another ECS (for service provisioning request or retrieve EES request) to the requester of step 1 if the ECS1 cannot discover a EES:

3a.
In response to the request in step 1a, the ECS1 sends the response message to the EEC.

3b.
In response to the request in step 1b, the ECS1 sends the response message to the S-EES.
NOTE: In this solution whether and how ECS1 further filters the list of the discovered ECSs is up to the implemention of the ECS. All the ECSs whose information is sent in step 3 satisfy the requiremnts of the requester of step 1, i.e. EEC or EES.
4.
The EEC or source EES can send the request (e.g. resends a service provisioning request or retrieve EES request) to one of the ECSs received from the ECS1 e.g. the ECS2. Correspondingly, the EEC or source EES receives response from the ECS2.
7.4.3
Solution evaluation

Editor's note:
Solution evaluation is FFS.

Solution 4 solves the problems of KI#10 and KI#6. After discovering another ECS2 which may have suitable EES, the ECS1 sends respond to the EEC or source EES with the ECS2 information. Then the EEC or source EES can send the request to the ECS2 directly to retrieve suitable EES. It is possible that some enhancements on ECS are needed to support ECS discovery.  

* * * Change 2 * * * *
7.5
Solution #5: ECS enhancement to discover EESs via other ECSs to support edge services across ECSPs

7.5.1
Architecture enhancements

A new reference point is required between ECSs, which is described as EDGE-10 in the clause 6.1.1.1.

For a roaming scenario, Option #1 in the clause 6.1 is the basis for this solution.
7.5.2
Solution description

7.5.2.1
General

The following solution corresponds to the key issue #6 on edge services support across ECSPs in clause 4.6 and to the key issue #10 on support for roaming UEs in clause 4.10. 

In this solution, it is assumed that the ECSP1 and ECSP2 have a service level agreement to share edge services. If the ECS1 cannot discover a suitable EES to serve the UE at the current location (e.g., all the EESs registered on the ECS1 do not cover the given UE location), the ECS1 discovers another ECS2 which may have suitable EES and discovers the EES via the ECS2.
7.5.2.2
Procedure

In this solution, when the ECS1 receives the request of EES from the EEC / source EES, the ECS1 discovers another ECS2 which may have suitable EES and discovers the EES via the ECS2. The ECS1 then provides the EES information to the EEC / source EES in the response. 
Pre-conditions:

1.
ECSP1 and ECSP2 have a service level agreement to share edge services.
2.
The EEC has a business relationship/subscription to the ECSP1.

3.
The EEC has ECS1 address information and can access to the ECS1 (in roaming scenario, ECS1 and ECS2 indicate the H-ECS and the V-ECS respectively).
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Figure 7.5.2.2-1: Solution X for edge services support across ECSPs

1.
The ECS1 receives request for obtaining EES information, this procedure may be triggered by following events:
1a.
The EEC sends a service provisioning request to the ECS. It is assumed that the EEC has been pre-configured or has provisioned with the address (e.g. URI) of the ECS1. The request may include the UE location. For roaming scenario, the request may also include serving PLMN ID of the UE hosting the EEC.

1b.
The S-EES (EES1) sends the Retrieve EES request to the ECS in order to identify the T-EES which has an EAS available to serve the UE.
2.
If the request does not contain the UE location information, the ECS1 interacts with 3GPP core network to retrieve the UE location. If the ECS1 cannot discover a suitable T-EES to serve the UE at the received or retrieved UE location based on the received information (e.g., all the EESs registered on the ECS1 do not cover the given UE location), the ECS1 discovers another ECS2 which may have suitable EES based on the information such as the UE location. The ECS1 may determine the ECS2 information (e.g. address, endpoint or service API information) based on pre-configuration or may discover service API information exposed by that ECS via CAPIF discovery procedure as specified in TS 23.222 [16]. 

For roaming scenario, if the request does not contain the serving PLMN ID, the ECS1 may interacts with 3GPP core network to retrieve serving PLMN ID. The H-ECS checks if the edge computing service for the EEC can be supported in the VPLMN identified by serving PLMN ID according to the roaming agreement with VPLMN operator for given ECSPs. The ECS1 discovers the ECS2 which have suitable EES based on the serving PLMN ID. 

The H-ECS can check if the edge computing service for the EEC can be supported in the VPLMN based on the roaming agreement on edge computing services between PLMNs or service agreement between ECSPs. In the roaming scenario, roaming agreement on edge computing service can be addressed by SA2 and is out of the scope of this solution. 
3.
The ECS1 further discovers a target EES whose service area can cover the UE location via the ECS2. The ECS1 may interact with the ECS2 directly or indirectly via e.g. a Federation manager.

4.
ECS sends the response to the requester of step 1:

4a.
In response to the request in step 1a, ECS1 sends the EES information to the EEC.

4b. In response to the request in step 1b, ECS1 sends the Retrieve EES response to the requesting EES (EES1).
7.5.3
Solution evaluation

Editor's note:
Solution evaluation is FFS.

This solution addresses KI#6 and KI#10. The EEC or the EES gets the requested EES information from ECS2 via ECS1. It is possible that some enhancements on ECS are needed to support service provisioning and EES retrieval request across the ECSPs. 

* * * Change 3 * * * *
5.3
ECS discovery
5.3.1
General

This clause specifies the requirements for ECS discovery to address the key issue #6 on edge services support across ECSPs in clause 4.6 and to the key issue #10 on support for roaming UEs in clause 4.10.
Editor's note:
How the EDGEAPP architecture works in different roaming scenarios is FFS.
5.3.2
Requirements

The following is the architectural requirement to support ECS discovery in the EDGEAPP Rel-18 architecture.
-
The application layer architecture shall provide mechanisms for ECS to discover available ECS which may have suitable EES, to support UE mobility between ECSPs.
* * * End of Changes * * * *
�Format correction into heading 3
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