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Abstract of the contribution: This contribution introduces the SA6 study on “Application Architecture enabling Edge Computing”, discusses the considerations on SA2 perspectives, and proposed the related text changes on TR 23.748
Introduction of SA6 FS_EDGEAPP
The presentation of SA6 FS_EDGEAPP has been shared in SA#85 with SP-190722 [1]. The abstract of TS 23.758 [2] titled as “Study on Application Architecture for enabling Edge Applications” is described in [1] as follows:

TR 23.758 is a technical report capturing the study on application architecture for enabling edge applications over 3GPP networks. 

The aspects of the study include identifying architecture requirements (e.g. discovery of edge services, authentication of the clients), supporting application layer functional model and corresponding solutions to enable the deployment of applications on the edge of 3GPP networks, with minimal impact to edge-based applications on the UE.

The study progressed on the objectives, and the technical report includes the following:

1. Thirteen key issues and related solutions addressing eleven key issues. Key issues cover the following:

a. Service provisioning and configuration;

b. Edge Data Network discovery and registration;

c. Edge Application Server enablement on the Edge Hosting Environment;

d. Edge Application Server discovery;

e. Capability Exposure to Edge Application Server;

f. Edge Computing Service authorization;

g. Flexible deployment;

h. Edge Data Network selection;

i. Preserving Service Continuity;

j. Dynamic availability;

k. User consent/authorization for network capability exposure to Edge Application Servers;

l. Provision of QoS information for the Edge Application Server; and

m. Lifecycle Management;

2. Architectural requirements pertaining to the key issues;

3. Functional model solution to support the Edge application architecture;

4. Deployment options and individual business relations; and

5. Solution evaluations and overall evaluation (work in progress).

Work in progress to provide solutions and evaluations for the open key issues, and to provide conclusions for the normative work.

As indicated in TR 23.758 [2] clause 5.1.1, the application architecture for enabling Edge Application is designed based on the following architecture principles:

-
Application Client portability: Changes in logic of Application Clients to interact with Edge Application Servers, compared to existing cloud environment, are avoided.

-
Edge Application Server's portability: Changes in logic of Application Servers when resident in Edge Hosting Environment, compared to existing cloud environment, are avoided. An Edge Application Server should be able to run in Edge Hosting Environments of multiple Edge Computing Service Providers, without any modification. 

-
Service differentiation: The mobile network operator is able to provide service differentiation (e.g. by enabling/disabling the Edge Computing features).
-
Flexible deployment: There can be multiple Edge Computing Service Providers within a single PLMN operator network. The Edge Data Network can be a subarea of a PLMN.
-
Interworking with 3GPP network: To provide Edge Computing features, already developed or to be developed in 3GPP network (such as location service, QoS, AF traffic influence), to Edge Application Servers, the application architecture supports interworking with 3GPP network using existing capability exposure functions such as NEF and PCF.

To support the architecture principles and requirements, 3GPP SA6 agreed on the application architecture is described in the clause 6.2 of TR 23.758 [2] (see Figure 1).
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Figure 1: Application architecture for enabling edge applications in clause 6.2 of TR 23.758 v1.0.0
In the application architecture, the Application Client in the UE can exchanges Application Data Traffic with Edge Application Server(s) in Edge Data Network where Edge Data Network is defined as Local Data Network(s) that supports distributed deployment of Edge Hosting Environments (see the clause 3.1 of TR 23.758 [2]).
There are three functional elements in the network sides as follows:

· Edge Application Server is defined as an Application Server resident in the Edge Hosting Environment.
· Edge Enabler Server is a functional entity, defined in the clause 6.2 of TR 23.758 [2], which provides supporting functions needed for Edge Application Servers to run in an Edge Data Network.

· Edge Data Network Configuration Server (EDN-CS) is a functional entity, defined in the clause 6.2 of TR 23.758 [2], which provides supporting functions needed for the UE to connect with an Edge Enabler Server.

There are two functional elements in the UE side as follows:

· Application Client is defined as application software resident in the UE performing the client function.

· Edge Enabler Client is a function entity, defined in the clause 6.2 of TR 23.758 [2], which provides supporting functions for Application Client(s).
TR 23.759 [2] includes the deployment scenarios in a standalone clause. The four deployment scenarios are 1) Use of non-dedicated DN, 2) Use of dedicated DN, 3) Use of LADN and 4) Edge Data Network with multiple Local DNs. (see the clause 9 of TR 23.758 [2]).

TR 23.758 [2] also includes the involved business relationship among the end user/UE, PLMN operator, edge computing service provider and application service providers (see the clause 10 of TR 23.758 [2]).
In addition, analysis of ETSI MEC architecture is described in TR 23.758 [2] Annex A.2 and is being discussed in 3GPP SA6.
Discussions
1. Edge Enabler Server (EES) and Edge Application Server (EAS) can be considered as Application Function (AF).

In the application architecture described in Figure 1, Edge Enabler Server connects 3GPP Network and also Edge Application Server(s) connects directly to 3GPP Network. Since The Application Function (AF) interacts with 3GPP Core Network in order to provide services for example, application influence on traffic routing, accessing Network Exposure Function, interacting with the Policy framework for policy control and so on (see the clause 6.2.10 of TS 23.501), it is assumed that both Edge Enabler Server and Edge Application Server can be considered as AF in 3GPP 5G Core Network. Based on the operator deployment, the Edge Enabler Server considered to be trusted by the PLMN operator can be allowed to interact directly with relevant Network Functions within 3GPP 5G Core Network.
2. Edge Data Network is Local Data Network(s) which includes EES and EAS.

As we introduced in the application architecture, Edge Data Network is Local Data Network(s) that supports distributed deployment of Edge Hosting Environments. In addition, Local Data Network is defined as a data network access point geographically close to a UE's point of attachment in clause 3.1 of TR 23.758. The Edge Data Network can be used to indicate Local Data Network(s) which host(s) Edge Enabler Server and Edge Application Server(s), while a Local Data Network does not have to include those functional elements.
3. Potential overlapping of technical area (i.e. Edge Application Server discovery)
As we can see the key issue “d. Edge Application Server discovery” among thirteen key issues of SA6 FS_EDGEAPP study, there can be a potential overlapping technical area between the SA2 and SA6. In the current TR 23.758 already includes a solution to solve the key issue with the application layer reference point between the Edge Enabler Client and the Edge Enabler Server (i.e. EDGE-1). In addition, some solution proposals using DNS mechanism have been proposed and discussed in SA6#33. Since the use of new extension of DNS mechanism by the UE has not been considered as a part of 3GPP standards as of today, it should be discussed on whether it is within the scope of 3GPP and which WG is responsible for doing the study and normative phase if the solution proposal using DNS is necessary.
4. Deployment scenarios (in SA6) and deployment guideline (in SA2)
As indicated in the introduction, the deployment scenarios are listed in TR 23.758. It considered the following aspects: 1) Whether the UE has dedicated DN(s) for support of edge computing 2) Whether all the PLMN area is covered as service area or some portion of the PLMN area is covered as service area 3) Whether the Edge Data Network can be identified by LADN DNN etc.
If the SA2 thinks that the deployment guideline is similar to the deployment scenarios listed in TR 23.758, then options on potential way forwards are listed as follows:

A. (SA6 ownership) SA2 will review SA6 deployment scenarios and gives SA2 recommendation to SA6 for updating SA6 deployment scenarios. In this case, the SA6 takes the ownership of the deployment scenario options.
B. (SA2 ownership) SA2 will take over SA6 deployment scenarios. In other words, SA2 take SA6 deployment scenarios as an input and produces SA2 version of deployment scenarios. In this case, SA6 won’t continue to develop the deployment scenarios in normative phase.
C. (Defer the decision) SA2 will discuss its own deployment guidelines with being aware of SA6 deployment scenarios during the SA2 study phase. SA2 and SA6 will conclude on this during normative phase.
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Proposal

Please adopt the following changes on top of the approved skeleton document of TR 23.748.
*** First change ***

1
Scope
Editor’s Note: This clause will describe the scope for this study item.
This study assumes application architecture for enabling Edge Applications as described in TR 23.758 [2].
** Second 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".
[X]
3GPP TR 23.758: “Study on application architecture for enabling Edge Applications”
[Y]
3GPP TR 23.501: “System Architecture for the 5G System”
** Third Change **
3
Definitions of terms and abbreviations
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Local Data Network: A data network access point geographically close to a UE's point of attachment.
For the purposes of the present document, the following terms and definitions given in 3GPP TR 23.758 [X] apply:

Application Client
Edge Application Server
Edge Data Network Configuration Server

Edge Data Network
Edge Enabler Client

Edge Enabler Server

Edge Data Network Configuration Server

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
** Fourth Change **
4
Architectural Assumptions and Principles

Editor’s Note: This clause will document any architectural assumptions and principles for FS_enh_EC.
The 5G System architecture described in the clause 4 of TS 23.501 [Y] is assumed. 
This study assumes the application architecture for enabling Edge Application described in TR 23.758 [X]. For example, the Edge Enabler Server and the Edge Application Server described in the application architecture are considered as Application Function (AF) of 5G System Architecture.

** Fifth Change **
8
Deployment Guideline
Editor’s Note: This clause captures deployment guidelines for typical edge computing use cases.
Editor’s Note: It is FFS how to coordinate with the deployment scenarios as described in TR 23.758 [X].
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1. Configuration of keying material


1. Configuration of keying material


2. MCData clients initiate service in off-network


3. User requests transmission of a one-to-one SDS message to the terminating MCData user


4. Generate PCK, PCK ID for terminating MCData user and encrypt using UID of the terminating user


5. Generate MiKEY-SAKKE I_MESSAGE and sign


6. One-to-one SDS message (MCData specific elements, Encrypted user payload, MIKEY-SAKKE I_MESSAGE)



