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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.815 “Study on charging aspects of edge computing”
3
Rationale
The charging architecture of edge computing is one aspect needs to be studied.
Since multiple service providers or entities (e.g., ASP, ECSP, MNO) are jointly involved in edge computing, the charging architecture needs to support charging by these service providers or entities respectively for the services or capabilities they provide for edge computing. Moreover, depending on the business and service relation between the service providers and the entities, the charging architecture needs to consider the interaction between the billing domain of the service providers and entities.
This pCR is to add the architecture considerations on charging aspects of edge computing to draft TR 28.815 [1], based on the edge computing related architectures described or defined in TR 23.748 and TS 23.558.
4
Detailed proposal
	1st Modified Section


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 TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
[x]
3GPP TR 23.748: "Study on enhancement of support for Edge Computing in 5G Core network (5GC)".
[y]
3GPP TS 23.558: "Architecture for enabling Edge Applications".
[z]
3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".
[a]
3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2".

[b]
3GPP TS 32.256: "Telecommunication management; 5G connection and mobility domain charging; Stage 2".
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3.3
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].


BF
Billing Function
EDN
Edge Data Network

EAS
Edge Application Server

ECS
Edge Configuration Server

EES
Edge Enabler Server
	Next Modified Section


5
Architecture considerations


5.1
5GS and edge application layer architecture assumptions
5.1.1
5GS and EAS access

The following architecture figures show 5GS and EAS access as depicted in TR 23.748 [x].
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Figure 5.1.1-1: Accessing Edge Application Server with UL CL/BP
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Figure 5.1.1-2: Accessing Edge Application Server without UL CL/BP

5.1.2
Connectivity Models for Edge Computing

5GC supports at least following three connectivity models to enable Edge Computing as depicted in TR 23.748 [x]:

-
Distributed Anchor Point: the PDU Session anchor is moved far out in the network, to the local sites. It is the same for all the user PDU session traffic. Re-anchoring (SSC#2 and SSC#3) is used to optimize traffic routing for all applications when moving long distances.

-
Session Breakout: The PDU session has a PDU Session anchor in a central site and a PDU Session anchor in the local site. Only one of them provides the IP anchor point. The Edge Computing application traffic is selectively diverted to the local PDU Session anchor using UL Classifier or multihoming BP technology. Re-anchoring of the local PDU Session anchor is used to optimize traffic routing for locally diverted traffic as the user moves.

-
Multiple PDU sessions: Edge Computing applications use a specific PDU session with the PDU Session anchor in the local site. The rest of applications use a PDU Session with a central PDU Session anchor. The mapping between applications and PDU sessions is steered by the URSP rules. Re-anchoring (SSC#2 and SSC#3) is used to optimize traffic routing for Edge Computing applications as the user moves.

Editor's note:
How LADN is applied for EC for these models is FFS.

These three connectivity models are illustrated in the figure below:
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Figure 5.1.2-1: 5GC Connectivity Models for Edge Computing

5.1.3
Architecture for enabling edge applications
The Figure 5.1.3-1 shows the architecture for enabling edge applications as defined in TS 23.558 [y].
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Figure 5.1.3-1: Architecture for enabling edge applications

The Edge Data Network is a local Data Network. Edge Application Server(s) and the Edge Enabler Server are contained within the EDN. The Edge Configuration Server provides configurations related to the EES, including details of the Edge Data Network hosting the EES. The UE contains Application Client(s) and the Edge Enabler Client. The Edge Application Server(s), the Edge Enabler Server and the Edge Configuration Server may interact with the 3GPP Core Network.

5.2
Potential converged charging architectures for edge computing

5.2.1
General

The converged charging architectures for edge computing should support online and offline charging for the following services or capabilities:

-
Edge enabling service;

-
Edge configuration service;

-
5GS capabilities supporting edge computing;

The converged charging architectures for edge computing should also support interaction between billing domain of different service providers or entities, for example for quota management, and correlation of charging information.

Editor’s Note: it is FFS that whether charging for edge application service is in the scope of this TR.
The architectures for converged online and offline charging for edge enabling service, edge configuration service and interactions between billing domain of different service providers or entities are depicted, in the following subclauses.

The architectures for converged online and offline charging for 5GS are defined in other TSs (such as TS 32.240 [2], TS 32.255 [a] and TS 32.256 [b]) and are not depicted again in the present document.

Details on the interfaces and functions can be found in TS 32.240 [2] for the general architecture components. Nchf is described in TS 32.290 [z].
5.2.2
Edge enabling service converged charging architecture
Architectural options for edge enabling service converged charging achieved by EES embedding the CTF (Charging Trigger Function), are depicted in figure 5.2.2-1.
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Figure 5.2.2-1: Edge enabling service converged charging architecture
5.2.3
Edge configuration charging converged charging architecture
Architectural options for edge configuration service converged charging achieved by ECS embedding the CTF, are depicted in figure 5.2.3-1.
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Figure 5.2.3-1: Edge configuration service converged charging architecture
5.2.4
Converged charging architecture between billing domains

Architectural options for interactions between billing domain of different service providers or entities, are depicted in figure 5.2.4-1.
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Figure 5.2.4-1: Converged charging architecture between billing domains

BF stands for the Billing Function, and it provides the capability to interact with the billing domain of another organization. The present document does not describe the detailed functionalities of BF but the service provided by the BF via Sbfx interface.

The specific name of the interface Sbfx is deferred to the organzations and described in the subclauses below.
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