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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc54011573]Introduction
[bookmark: scope][bookmark: _Toc54011574]
1	Scope

[bookmark: references][bookmark: _Toc54011575]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".
[3]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[4]	3GPP TS 23.558: "Architecture for enabling Edge Applications".
[5]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".
[6]	3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2".
[7]	3GPP TS 32.256: "Telecommunication management; 5G connection and mobility domain charging; Stage 2".
[bookmark: definitions][bookmark: _Toc54011576]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc54011577]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].
<defined term>: <definition>.
[bookmark: _Toc54011578]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc54011579]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
ASP	Application Service Provider
EAS	Edge Application Server
ECS	Edge Configuration Server
ECSP	Edge Computing Service Provider
EDN	Edge Data Network
EES	Edge Enabler Server
MNO	Mobile Network Operator
[bookmark: _Toc54011580]4	Business roles
Edge computing in 5G environment involves the services or capabilities provided by multiple service providers and entities in the form of following business roles:
-	ASP providing edge application service to the subscribers;
-	ECSP providing edge data network environment (e.g. infrastructure and platform) and edge enabling service (e.g. EAS deployment, registration and discovery) to ASP;
-	MNO providing 5GS capabilities supporting edge computing.
In the deployments, there could be scenarios where one or more of the business roles are supported by a single enterprise, i.e., one enterprise may play a single business role or multiple business roles, for instance the enterprise may only play the MNO role, or play both MNO and ESCP roles. The present document does not impose any restrictions to the possible deployment scenarios.
[bookmark: clause4][bookmark: _Toc54011581]5	Concepts and overview
There could be various business models in terms of charging between the service provides and the served entities for edge computing in 5G environment in manifold business modes such as B2C, B2B and B2B2X, for example (but not limited to):
-	End-user charging
-	ASP charges the subscribers for usage of edge applications;
-	MNO charges the subscribers for usage of 5GS capabilities supporting edge computing;
-	Service-provider charging
-	MNO charges the industry consumer (e.g., ECSP) for 5GS capabilities provided to support edge computing in total instead of for each individual subscriber;
-	ECSP charges the ASP for the edge enabling service.
The solutions described in the present TR aim to flexibly support the charging scenarios for edge computing in 5G environment without restriction to any specific business model.
[bookmark: _Toc54011582]6	Architecture considerations
[bookmark: _Toc23255027][bookmark: _Toc26346391][bookmark: _Toc26346604][bookmark: _Toc26773874][bookmark: _Toc31192310][bookmark: _Toc31192470][bookmark: _Toc31192961][bookmark: _Toc31616140][bookmark: _Toc31616202][bookmark: _Toc31616278][bookmark: _Toc31616354][bookmark: _Toc43317225][bookmark: _Toc43374697][bookmark: _Toc43375158][bookmark: _Toc43801682][bookmark: _Toc43805948][bookmark: _Toc43806255][bookmark: _Toc50466784][bookmark: _Toc50468128][bookmark: _Toc50468398][bookmark: _Toc50468669][bookmark: _Toc50630550][bookmark: _Toc50631052][bookmark: _Toc54011583]6.1	5GS and edge application enabling architecture assumptions
[bookmark: _Toc20205452][bookmark: _Toc27579424][bookmark: _Toc36045361][bookmark: _Toc36049241][bookmark: _Toc36112460][bookmark: _Toc44664205][bookmark: _Toc44928662][bookmark: _Toc44928852][bookmark: _Toc54011584]6.1.1	5GS architecture
The following architecture figures show 5GS architecture (non-roaming) specified in TS 23.501 [3].
[image: ]
Figure 6.1.1-1: 5GS architecture (non-roaming)
[bookmark: _Toc54011585]6.1.2	Architecture for enabling edge applications
The Figure 6.1.2-1 shows the architecture for enabling edge applications as defined in TS 23.558 [4].



Figure 6.1.2-1: 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.
[bookmark: _Toc54011586]6.2	Potential converged charging architectures for edge computing
[bookmark: _Toc54011587]6.2.1	General
The converged charging architectures for edge computing should support charging for the following services or capabilities:
-	Edge enabling service;
-	Edge configuration service;
-	5GS capabilities supporting edge computing;
Editor’s Note: it is FFS that whether charging for edge application service (i.e., charging the subscriber for the usage of edge application by the ASP) is in the scope of this TR.
The architectures for converged 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 charging for 5GS are defined in other TSs (such as TS 32.240 [2], TS 32.255 [6] and TS 32.256 [7]) 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 [5].
Editor’s Note: the charging architecture for edge enabling service is FFS along with the related key issues.

[bookmark: _Toc54011588]7	Charging scenarios and key issues
[bookmark: _Toc54011589]7.1	5GS charging for edge computing
[bookmark: _Toc54011590]7.1.1	General description and assumptions
5GS provides the capabilities to support edge computing, and the MNO may charge these 5GS capabilities in the following ways:
- 	Charge the individual subscribers for using the 5G capabilities supporting edge computing.
	The subscriber charging could be based on data volume or in-session (PDU session) time that the subscriber has consumed/used in 5GS for accessing the edge applications, and potentially with consideration of the following factors:
-	User’s location;
-	Access RAT type;
-	Subscribed QoS information;
-	Authorized QoS information;
-	Charge the ASP and/or ECSP for the total 5GS capabilities provided for edge computing.
The inter-provider charging by MNO could be based on the total data volume transferred in the PLMN for the ASP and/or ECSP. 
[bookmark: _Toc54011591]7.1.2	Potential charging requirements
REQ-CH_EC_5GS-01: The SMF should support the following extensions to the charging requirements defined in TS 32.255 [6]:
-	The SMF should support converged charging (per rating group per PDU session) for each edge application.
-	The charging information of PDU session, service flow or QoS flow provided by SMF should be able to indicate or be correlated with the edge application that the user accesses to.
-	The SMF should support converged charging and charging information reporting for each edge application optionally based on the following criteria:
-	User’s location;
-	Access RAT type;
-	Subscribed QoS information;
-	Authorized QoS information.
[bookmark: _Toc54011592]7.1.3	Key issues 
The following key issues are identified:
-	Key Issue #1: The charging information reported by SMF needs to contain the parameter for correlation between 5GS and edge application that the user has accessed to.
-	Key Issue #2: The inter-Provider charging mechanism for MNO to charge its consumer (e.g., ASP or ECSP) for the 5G capabilities provided to support edge computing.
[bookmark: _Toc54011593]7.1.4	Possible solutions
TBD
[bookmark: _Toc54011594]7.1.5	Evaluation
TBD
[bookmark: _Toc54011595]7.1.6	Conclusion
TBD……
[bookmark: _Toc54011596]7.x	Topic x
[bookmark: _Toc54011597]7.x.1	General description and assumptions 
[bookmark: _Toc54011598]7.x.2	Potential charging requirements
[bookmark: _Toc54011599]7.x.3	Key issues
Editor’s note: the key issues may be differentiated for charging per subscriber and for charging per service provider. 
[bookmark: _Toc54011600]7.x.4	Possible solutions
[bookmark: _Toc54011601]7.x.5	Evaluation
[bookmark: _Toc54011602]7.x.6	Conclusion

[bookmark: _Toc54011603]8	Conclusions and recommendations
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