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1. Introduction
This contribution provides text for enhancing the following solutions with the ability for a UE to discover the compute capabilities of an Edge Application Server: solutions #1, #13.
2. Reason for Change
Key issues 2 and 8 both discuss mechanisms to enable a UE to select the most suitable Edge Data Network after the discovery process. Key issue 4 discusses the discovery of Edge Application Servers but does not elaborate on the optional parameters being discovered beyond availability.
This paper proposes that the UE can discover the capability of the Edge resources allocated to it during the EDN and EAS discovery procedures. This capability is expressed in parameters describing the allocated or potential compute, graphical compute, memory, and storage resources.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.758 v1.0.0.
------- Start 1st Change -------
4.4
Key Issue 4: Edge Application Server discovery

The deployment of Edge Application Servers may not be uniform across the Edge Data Networks due to operational constraints. For certain applications, before attempting to avail services from an Edge Application Servers, the UE needs to determine the availability and capability of the Edge Application Server from the Edge Enabler Server. The meaning of availability of the Edge Application Server includes both the Edge Application Server running on the Edge Hosting Environment, and the Edge Application Server, which can be instantiated on the Edge Hosting Environment.

Open Issues:

-
Whether and how to discover the Edge Application Servers available on the Edge Hosting Environment within the Edge Data Network? 

-
How to check authorization to discover the Edge Application Servers?
-
How to determine the capability of the Edge Application Server?
------- End 1st Change -------

------- Start 2nd Change -------
7.1
Solution #1: Edge Application Server Discovery

7.1.1
Solution description

The following solution corresponds to the key issue #4 on Edge Application Server discovery as specified in clause 4.4. 

The Edge Enabler Server allows the Edge Enabler Client to discover both, the Edge Application Servers running on the Edge Hosting Platform within the Edge Data Network and the Edge Application Servers which can be instantiated on the Edge Hosting Platform within the Edge Data Network. The Edge Enabler Server employs authorization checks and discovery filters and provide requested information to the Edge Enabler Client.

The discovery filters may be used to indicate to the Edge Enabler server what Application Clients might attempt to access the discovered services, what types of access permissions are required by the Application Clients, etc.  The Edge Enabler Server may use this information to filter its response to the Edge Enabler Client in order to avoid, or reduce, situations where Application Client Servers connect to Edge Application Servers before recognizing that the Edge Application Server can not provide the desired services.

Figure 7.1.1-1 illustrates the interactions between the Edge Enabler Client and the Edge Enabler Server for Edge Application Server discovery. 

Pre-conditions:

1.
Trigger conditions for initiating an Edge Application Server discovery request are configured in the Edge Enabler Client.

2.
Information related to the Edge Enabler Server is available with the Edge Enabler Client.
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Figure 7.1.1-1: Solution 1 – Edge Application Server Discovery

1.
Certain configured trigger condition, for e.g. establishment of PDU Session or PDN connectivity to the Edge Data Network, connecting to the Edge Enabler Sever for the first time, expiry of a periodic timer, entering or exiting a geographic area (i.e. Edge Data Network service area) etc., or a combination of configured trigger conditions met at the Edge Enabler Client.

2.
As a result of Step 1, the Edge Enabler Client sends an Edge Application Server discovery request to the Edge Enabler Server. The discovery request may contain query filters to retrieve information about a particular Edge Application Server or a category of Edge Application Servers, for e.g. gaming applications. Query filters may also indicate a desired level of access permissions (e.g. trial, gold-class, etc.), desired features (e.g. multi-player or single player), and desired location availability. The request may also include the identities of Application Client(s) that may initiate application data traffic with the discovered Edge Application Server(s).  If no query filter is included, it indicates a request to discover all available Edge Applications Server.

3.
Upon receiving the request from the Edge Enabler Client, the Edge Enabler Server checks if the Edge Enabler Client is authorized to discover the requested Edge Application Server(s). The authorization check may apply to an individual Edge Application Server, a category of Edge Application Servers or to the Edge Data Network, i.e., to all the Edge Application Servers. If the discovery request contained query filters that indicated a desired level of access permissions, features, and/or location availability, then the Edge Enabler Server may also check if the Edge Enabler Server is able to provide access to Edge Application Servers that are able to provide the desired level of access permissions, features, and/or location availability.

4.
If the Edge Enabler client is authorized, the Edge Enabler Server retrieves the information of Edge Application Servers. The information includes a list of FQDN(s) along with a mapping to the IP address(es) of the Edge Application Servers running on the Edge Hosting Platforms in the Edge Data Network. For Edge Application Servers that are available but not instantiated, the Edge Enabler Server includes relevant information. Further, the Edge Enabler Server applies any discovery policies or filters, including the filters received in the Edge Application Server discovery request to the retrieved information, if any. If additional access permissions were specified in the query filters of the discovery request, the Edge Enabler Server may include additional information regarding the discovered Edge Application Servers.  For example, the Edge Enabler Server may indicate the access permissions, the types of features, the resources available for this request on this Edge Application Client, and the Application Client locations(s) that the Edge Application Servers can support.

5.
The Edge Enabler Server sends the filtered information to the Edge Enabler Client in an Edge Application Server discovery response.

6.
Upon receiving the Edge Application Server discovery response, the Edge Enabler Client uses the FQDN and/or IP address mapping to resolve the domain name requested by the Application Client for routing the outgoing application data traffic and direct it to the instantiated Edge Application Server(s) in the Edge Data Network, as required. Further, the Edge Enabler Client may provide necessary notifications to the Edge-aware Application Client(s).

7.1.2
Solution evaluation

This solution allows an Edge Enabler Client to discover the Edge Application Servers, running or available for running, in the Edge Data Network. The solution also allows discovery and policy-based filters for the discovery requests and provides relevant information about the Edge Application Servers to the Edge Enabler Clients.

This solution relates to key issue #4 and, satisfies [AR-5.5.2-a] and [AR-5.5.2-b].

------- End 2nd Change -------

------- Start 3rd Change -------
7.13
Solution #13: Discovery of Edge Data Network and Edge Application Server

7.13.1
Solution description

7.13.1.1
General

This solution addresses the following open issue listed in Key Issue #4:

-
Whether and how to discover the Edge Application Servers available on the Edge Hosting Environment within the Edge Data Network?

and the following open issue listed in Key Issue #8:

-
How to assist the UE to select the optimal Edge Data Network?

7.13.1.2
Procedure for Edge Data Network Selection

Precondition. The UE may be connected to one or more Edge Data Networks.

Figure 7.13.1.2-1 shows the Edge Data Network Selection procedure.
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Figure 7.13.1.2-1: Edge Data Network Selection 

1.
The Edge Enabler Client sends the Edge Data Network query message to the Edge Data Network Configuration Server. The query message includes information of a list of the Application Clients residing in the UE. See table 7.13.1.2-1 below;

Table 7.13.1.2-1: Application Client Information

	Information element
	Status
	Description

	Application Client ID
	M 
	ID of the Application Client

	Application provider
	O
	Provider of the Application 

	Application description
	O
	Human-readable description of the application

	Application Characteristics
	O
	Characteristics of the application.

As defined below.



	
	
	

	> Geographical area of operation 
	O
	The geographical area where the Application Client instance is located. 

	> Latency
	O
	The required round trip time in milliseconds for the application.

	> Bandwidth
	O
	The required connection bandwidth in kbit/s for the application.

	> Service continuity
	O
	Required service continuity mode for the application.


Editor's Note: It is FFS whether the information listed in the table is required and if required, it is FFS how the EDN CS use Application Characteristics, Latency, Bandwidth, Service to select Edge Data Network.

2.
The Edge Data Network Configuration Server responds with the information of the most suitable Edge Data Network that can satisfy the requirements of the Application Clients, as well as the access information of the corresponding Edge Enable Server.

Editor's note: it is FFS the information of the Edge Data Network.

Editor's note: How the Edge Data Network Configuration Server obtains all the Edge Application Server information from many Edge Data Networks is FFS.   

Editor's note: How the Edge Enabler Client selects the appropriate Edge Data Network when the UE is roaming nationally or internationally is FFS.

Editor's note: Methods for resolution of potential conflicts between an MNO's rules for access to specific Edge Data Networks and access to the EDN(s) returned in step 2 above are FFS. 

7.13.1.3
Procedure for Edge Application Server Discovery

Figure 7.13.1.3-1 shows the Edge Application Server Discovery procedure.
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Figure 7.13.1.3-1: Edge Application Server Discovery 

1.
The Edge Enabler Client sends the Edge Application Server query message to the Edge Enabler Server. The query message includes information of a list of the application clients residing in the UE. See Table 7.13.1.3-1 below;

Table 7.13.1.3-1: Application Client Information

	Information element
	Status
	Description

	Application Client ID
	M 
	ID of the Application Client

	Application provider
	O
	Provider of the Application Client

	Application description
	O
	Human-readable description of the application 

	Application Characteristics
	O
	Characteristics of the application.

As defined below.

	> Geographical area of operation 
	O
	The geographical area where the Application Client instance is located. 

	> Latency
	O
	The required round trip time in milliseconds for the application.

	> Bandwidth
	O
	The required connection bandwidth in kbit/s for the application.

	> Service continuity
	O
	Required service continuity mode for the application.


Editor's Note: It is FFS how the Edge Enabler Server uses the Application Characteristics in the table abo

2.
The Edge Enabler Server responds with the information of the available Edge Application Server instances that can satisfy the requirements of the Application Clients. See Table 7.13.1.3-2 below;

Table 7.13.1.3-2: Edge Application Server Information

	Information element
	Status
	Description

	Edge Application Server instance Identifier
	M 
	The identifier of the instance of the Edge Application Server instance

	Edge Application Server instance name
	O
	Name of the instance of the Edge Application Server instance

	Application instance description
	O
	Human-readable description of the application instance

	URI of the application instance
	M
	Address of the Edge Application Server instance. 

	Geographical area of operation
	O
	The geographical area where the Edge Application Server instance is available

	Time of operation
	O
	The operation time during which the Edge Application Server instance is available

	Latency
	O
	The estimated achievable round trip time in milliseconds for the application.

	Bandwidth
	O
	The estimated achievable connection bandwidth in kbit/s for the application.

	Available Compute
	O
	The maximum compute resource available for the application.

	Available Graphical Compute
	O
	The maximum graphical compute resource available for the application.

	Available Memory
	O
	The maximum memory resource available for the application.

	Available Storage
	O
	The maximum storage resource available for the application.

	Service continuity
	O
	Available service continuity mode for the application.


NOTE:
The Edge Enabler Server may respond with multiple sets of Edge Application Server Information if more than one Edge Application Server instance registered on the Edge Enabler Server can satisfy the Application Client's requirements. In the event of a null response from the Edge Enabler Server lifecycle management operations may be triggered in order to instantiate the relevant Edge Application Server on the desired Edge Hosting Environment.
7.13.2
Solution Evaluation

This solution solves the study items addressed in Key Issue #4: Edge Application Server Discovery, and in Key Issue #8: Edge Data Network Selection, and part of Key Issue 2: Edge Data Network discovery and registration.

This solution helps UEs to discover and select the most suitable Edge Data Network, as well as to discover the available Edge Application Servers. 

------- End 3rd Change -------
_1624964066.vsd
�

Edge Enabler Client


Edge Enabler Server


 


2. Edge Application discovery request


5. Edge Application discovery response


 


3. Authorization check


4. Apply discovery policies and filters


1. Trigger conditions met


6. Process the received information



