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1. Introduction
During SA6#30 meeting, the architecture principle regarding flexible edge computing deployment have been agreed:

-
Flexible deployment: There can be multiple edge computing providers within a single PLMN operator network. The Edge Data Network can be a subarea of a PLMN.
Use case 1. Independent operation of the edge computing provider within one PLMN. 

As shown in the figure 1. There can be multiple edge computing service providers in one PLMN. One edge computing service provider can use multiple edge data network and provide edge computing service. In one edge data network, there can be one (or more) edge hosting platform and orchestrator and the edge enabler server provides necessary configuration information such as available list of edge applications for providing edge computing service.

[image: image9.png]UE2





<Figure 1. Multiple edge computing service provider in one PLMN>

Use case 2. Regional edge data network deployment
As shown in figure 2, the operator may deploy the edge data network partially in PLMN. This deployment scenario

1)  Gradually expanding the edge computing service area: Initially, the operator deploy the edge data network in a subarea of PLMN and gradually expands its service area within its PLMN coverage.

2)  Regional differentiation of edge computing service: the mobile network operator may provide a differential service based on its location. For example, the mobile operator may launch a city-specific service in one city. The mobile network operator may launch a different service per its regional basis.
3)  Mutiple edge computing service provider based on its service area


[image: image2]
<Figure 2. Regional edge data network deployment>

To support various deployment scenarios described above, the related key issues have been identified. 
Key Issue 6: Application Architecture identifies the issues as follows:

-
How to support the multiple edge computing providers per PLMN operator network. 
-
How to identify Edge Data Network, in case of multiple Edge Data Networks within a single PLMN where one edge data network is defined as a subarea (e.g. list of TAs or cells) in the PLMN coverage. 
2. Reason for Change
To support the architecture principle of flexible deployment of edge computing service as described in the clause 5 and to meet the related key issues, it is proposed to add a new solution for provisioning of Edge Data Network configuration
3. Conclusions

It is proposed to adopt a new solution to support flexible deployment of edge computing service as proposed text.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.758
* * * First Change * * * *
6
Application architecture for enabling edge applications

6.1
Application architecture
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Figure 6.1-1: application architecture for enabling edge applications

NOTE 1:
It is possible that an application server only resides in the Edge Data Network.
NOTE 2:
The Application Server in the Edge Data Network may or may not be the same as the Application Server in the Cloud.
NOTE 3:
If the ASes are different, the Application Data Traffic may also be different.

Editor's Note:
Interface between the edge enabler server and application server is FFS

Editor's Note:
Interface between the edge enabler server and UE is FFS

Editor's Note:
Interface between Edge Enabler Server and 3GPP network is FFS
6.2
Functional element

6.2.1
Edge Enabler Server

Edge Enabler Server provides supporting functions needed for Application Server(s) to run in an Edge Data Network

Functionalities of Edge Enabler Server:

-
Provisioning of configuration information to enable the exchange of Application Data Traffic with the Application Server
6.2.X
Edge Data Network Configuration Server

Edge Data Network Configuration Server provides supporting functions needed for the UE to connect the Edge Enabler Server in the Edge Data Network.

Functionalities of Edge Data Network Configuration Server:

-
Provisioning of Edge Data Network configuration information to the Edge Enabler Client in the UE. The Edge Data Network configuration information includes the following:

1. The information for the UE to establish the PDU Session to the Edge Data Network with its service area information 

2. The information for establishing a connection to Edge Enabler Server (such as URI) in the Edge Data Network
* * * Second Change * * * *

7.X
Solution #X: Provisioning of Edge Data Network configuration

To support the architecture principle of flexible deployment of edge computing as described in the clause 5

The architecture principle of flexible deployment of edge computing service in operator network is described in the clause 5 as follows:

Flexible deployment: There can be multiple edge computing providers within a single PLMN operator network. The Edge Data Network can be a subarea of a PLMN.
In this solution, it is asummed that there are multiple edge computing providers and the service area of each edge computing service is a subarea of PLMN. 
7.X.1
Solution description

Edge Data Network is a Data Network (or Packet Data Network) to provide Edge Computing service deployed by PLMN operator. An Edge Data Network is identified by DNN (or APN). An Edge Data Network is connected by one or more UPF(s) or P-GW and is supported by one or more RAN node(s). An Edge Data Network is provided within Edge Data Network service area which is identified by Cell list or tracking area(s). If the Edge Data Network is identified by LADN DNN, the Edge Data Network service area is LADN service area. Within an Edge Data Network, the operator or operator’s partner operates Edge Host which consists of Edge Hosting Platform, Edge Enabler Server, Application Servers (i.e. Edge applications) running on the Edge Hosting Platform.

The UE shall be to be configured with the configuration for Edge Data Network to identify the availability of Edge Computing service based on the UE location, to establish the connection to the Edge Data Network and to connect the Edge enabler server.

To provision the information, the UE shall connect to the initial provisioning server (i.e. Edge Data Network configuration server) in application layer. The provisioning server provides the following information to the UE.
1. The information for the UE to establish the PDU Session to the Edge Data Network. 

A. DNN, S-NSSAI for 5GC, or APN for EPC

B. The information to establish the PDU Session such as PDU Session Type  etc

2. The additional service area identification information as follows:
A. List of tracking area where the specified Edge Data Network is available

B. List of PLMN ID where the Edge Data Network is available
NOTE: If the DNN is a LADN DNN, service area of Edge Data Network is LADN service area as define in TS 23.501 clause 5.6.5

3. The information for establishing a connection to Edge Enabler Server

A. The application layer endpoint address of the Edge Enabler Server (such as URI)

B. The configuration information for UE authentication.

C. The name of edge computing provider’s identifier
7.X.1.1
Architecture for provisioning Edge Data Network configuration

It is proposed to add a new function called as “Edge Data Network Configuration Server” in the application architecture as shown in the figure 7.X-1.1-1 below.
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Figure 7.X.1.1-1: Architecture for provisioning Edge Data Network configuration
Editor’s Note: This architecture diagram is shown in order to illustrate the Edge Data Network Configuration Server and its related reference point EDGE-X. Once it is agreed to merge this diagram into the architecture diagram in section 6, this figure will be removed.
7.X.1.2
Procedure for provisioning Edge Data Network configuration

Pre-condition for the procedure for provisioning Edge Data Network configuration

1. The Edge Enabler Client in UE has been configured with the address (e.g. URI) of the Edge Data Network configuration server. The address can be pre-configured or pre-defined value (e.g. http://edgeconfiguration.<domain>/provisioning) where <domain> is constructed as described in TS 23.003[Y] clause 13.2)
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Figure 7.X.1.2-1: Provisioning of Edge Data Network configuration 

1. The UE sends the initial provisioning request to the Edge Data Network Configuration Server. The request message includes the UE identifier such as GPSI (See TS 23.003 [Y] clause 28.8 for the definition of GPSI). 

2. The Edge Data Network Configuration Server responds the UE with sending the list of Edge Data Network configuration. An Edge Data Network configuration includes the identification of Edge Data Network such as DNN, service area information such as list of tracking area, and the information for establishing the Edge Enabler Server such as the address of Edge enabler Server (e.g. URI).

* * * Thrid Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TR 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".

[4]
3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".

[5]
3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces (APIs)".
[Y]
3GPP TS 23.003: "Numbering, addressing and identification".
* * * End of Changes * * * *[image: image7.png]
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