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[bookmark: foreword][bookmark: _Toc88657738]
Foreword
[bookmark: spectype3]This Technical Specification 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: introduction][bookmark: _Toc88657739]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
[bookmark: scope][bookmark: _Toc88657740]
1	Scope
The present document is part of a series of documents that specify charging functionality and charging management in 3GPP networks. The 3GPP core network charging architecture and principles are specified in TS 32.240 [2], which provides an umbrella for other charging management TSs that specify:
-	the content of the CDRs per domain / subsystem / service (offline charging);
-	the content of real-time charging messages per domain / subsystem / service (online charging);
-	the functionality of online and offline charging for those domains / subsystems / services;
-	the interfaces that are used in the charging framework to transfer the charging information (i.e. CDRs or charging events).
The complete document structure for these TSs is defined in TS 32.240 [2].
The present document specifies the converged offline and online charging description for the Edge Computing domain based on the functional stage 2 description in TS 23.501 [8] and TS 23.558 [9].
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 enabling infrastructure and edge enabling services to ASP;
-	MNO providing 5GS capabilities supporting edge computing.
The present document specifies following charging aspects for Edge Computing:
-	Subscriber charging
-	MNO charges the subscribers for usage of 5GS capabilities supporting edge computing.
-	Service-provider charging
-	MNO charges the industry consumer (e.g., ECSP, ASP) for 5GS capabilities provided to support edge computing in total instead of for each individual subscriber;
-	ECSP charges the ASP for the edge enabling infrastructure and services.

NOTE: 	In the Edge Computing 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. There could be various business models between the service providers and the served consumer(s) for edge computing in 5G environment in manifold business modes such as B2C, B2B and B2B2X, for example (but not limited to). The present document does not impose restrictions to any possible business model or deployment scenario for Edge Computing.
[bookmark: references][bookmark: _Toc88657741]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 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
[4]	3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Record (CDR) file format and transfer".
[5]	3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".
[6]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".
[7]	3GPP TS 32.291: "Telecommunication management; Charging management; 5G system; Charging service, stage 3".
[8]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[9]	3GPP TS 23.558: "Architecture for enabling Edge Applications".
[10]	3GPP TS 23.548 "5G System Enhancements for Edge Computing; Stage 2".
[11]	3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2".
[12]	3GPP TS 28.538: "Management and orchestration; Edge Computing Management".


[bookmark: definitions][bookmark: _Toc88657742]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc88657743]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: _Toc88657744]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc88657745]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 23.501 [8], 23.558 [9], 23.548 [10] 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], 23.501 [8], 23.558 [9] and 23.548 [10].
ASP	Application Service Provider
ECSP	Edge Computing Service Provider
MNO	Mobile Network Operator
CEF	Charging Enablement Function
CHF	Charging Function
EAS	Edge Application Server
EES	Edge Enabler Server
MnS	Management Service
[bookmark: clause4]
[bookmark: _Toc88657746]4	Architecture considerations
[bookmark: _Toc20205451][bookmark: _Toc27579423][bookmark: _Toc36045360][bookmark: _Toc36049240][bookmark: _Toc36112459][bookmark: _Toc44664204][bookmark: _Toc44928661][bookmark: _Toc44928851][bookmark: _Toc88657747]4.1	High-level architectures
[bookmark: _Toc88657748]4.1.1	High-level 5G System architecture
[bookmark: _Toc66367631][bookmark: _Toc66367694][bookmark: _Toc69743751][bookmark: _Toc73524662][bookmark: _Toc73527566][bookmark: _Toc73950242][bookmark: _Toc81492173][bookmark: _Toc81492737][bookmark: _Toc81816498][bookmark: _Toc83207172][bookmark: _Toc88657749]4.1.1.1	5GS Reference Architecture for Supporting Edge Computing
The 5GS architecture for supporting Edge Computing is defined in TS 23.548 [10] based on the reference architectures specified in clause 4.2 of TS 23.501 [8].
Figure 4.1.1.1-1 depicts 5GS architecture for non-roaming scenario supporting Edge Computing with UL CL/BP.


Figure 4.1.1.1-1: 5GS providing access to EAS with UL CL/BP for non-roaming scenario
Figure 4.1.1.1-2 depicts 5GS architecture for non-roaming scenario supporting Edge Computing without UL CL/BP.


Figure 4.1.1.1-2: 5GS providing access to EAS without UL CL/BP for non-roaming scenario
[bookmark: _Toc88657750]4.1.2	High-level architecture for enabling edge applications
The following high-level architectures for enabling edge applications are defined in TS 23.558 [9].Figure 4.1.2-1 depicts the service based representation of architecture for enabling edge applications.


Figure 4.1.2-1: Architecture for enabling edge applications - service-based representation
Figure 4.1.2-2 depicts the service-based representation for utilization of the 5GS network services.


Figure 4.1.2-2: Utilization of 5GS network services based on the 5GS SBA – service based representation
Figure 4.1.2-3 depicts the reference point representation of the architecture for edge enabling applications.


Figure 4.1.2-3: Architecture for enabling edge applications - reference points representation
[bookmark: _Toc88657751]4.2	Edge Computing domain converged charging architecture
[bookmark: _Toc88657752]4.2.1	Converged charging architecture for 5GS usage based charging for Edge Computing
For 5GS usage based charging for Edge Computing, the 5G data connectivity domain converged charging architecture defined in TS 32.255 [11] is applied.
[bookmark: _Toc88657753]4.2.2	Converged charging architecture with MnS producer enabled by CEF
The CEF consumes the MnS from the MnS producer for EAS management (see 3GPP TS 28.538 [12]), and determines the occurrence of charging events towards to the CHF for converged charging processing. The CDRs generation is performed by the CHF acting as a CDF, which transfers them to the CGF. 
Finally, the CGF creates CDR files and forwards them to the BD.
If the CGF is external, the CHF acting as a CDF, forwards the CDRs to the CGF across the Ga interface. 
If the CGF is integrated, there is only one internal interface between the CHF and the CGF. In this case, the relationship between CHF and CGF is 1:1. An integrated CGF may support the Ga interface from other CDFs.
When an external CGF is used, this CGF may also be used by other, i.e. non-5GCS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bd interface does not exist and is replaced by a proprietary solution internal to the BD.
Figure 4.2.2-1 depicts the architectural options for converged charging with support of MnS producer.




Figure 4.3.2-1: Converged charging architecture with MnS producer enabled by CEF
[bookmark: _Toc88657754]4.2.3	Converged charging architecture with CTF embedded in EES
The EES embedding the CTF, generates charging events towards the CHF for edge enabling services usage.
Figure 4.2.3-1 depicts the architectural options for converged charging of edge enabling services.



Figure 4.2.3-1: Converged charging architecture with CTF embedded in EES

[bookmark: _Toc88657755]5	Edge Computing charging principles and scenarios
[bookmark: _Toc20205458][bookmark: _Toc27579433][bookmark: _Toc36045372][bookmark: _Toc36049252][bookmark: _Toc36112471][bookmark: _Toc44664216][bookmark: _Toc44928673][bookmark: _Toc44928863][bookmark: _Toc88657756][bookmark: _Toc533611331][bookmark: _Toc25753217]5.1	Edge Computing charging principles
[bookmark: _Toc88657757]5.1.1	Overview
The charging for Edge Computing domain includes charging for the following aspects:
-	5GS usage for Edge Computing (in subclause 5.1.2);
-	Edge enabling infrastructure resource usage (in subclause 5.1.x);
-	Edge application server deployment (in subclause 5.1.y); and
-	Edge enabling services usage (in subclause 5.1.z).
[bookmark: _Toc88657758]5.1.2	Charging principles for 5GS usage for Edge Computing
[bookmark: _Toc88657759]5.1.2.1	General
The charging for 5GS usage for Edge Computing is based on the charging functions and principles for 5G data connectivity charging specified in TS 32.255 [11]. 
And, the charging information for PDU sessions and service data flows are correlated to each edge application.
The charging functions for 5GS usage for Edge Computing supports both subscriber based charging and inter-provider based charging.
The charging for 5GS usage for each application should be able to take the monitored QoS (e2e packet delay in 5GS, see TS 23.501 [8]) into account.
[bookmark: _Toc20205460][bookmark: _Toc27579435][bookmark: _Toc36045374][bookmark: _Toc36049254][bookmark: _Toc36112473][bookmark: _Toc44664218][bookmark: _Toc44928675][bookmark: _Toc44928865][bookmark: _Toc88657760]5.1.2.2	Requirements
The following are high-level charging requirements specific to the charging for 5GS usage for Edge Computing, derived from the requirements in TS 23.501 [8], TS 23.548 [10], and based on the 5G data connectivity charging requirements specified in TS 32.255 [11].
-	The SMF shall be able to provide the information for correlating the PDU session and service data flow to the edge application for charging.
-	The SMF should be able to report the monitored QoS result (e2e packet delay in 5GS, see TS 23.501 [8]) along with the 5GS usage for each edge application.
[bookmark: _Toc88657761]5.1.2.3	Charging information
The charging information for 5GS usage for Edge Computing is collected for each UE and each edge application by the SMFs, and are specified in TS 32.255 [11].
Editor’s note: TS 32.255 is to be enhanced by CRs to add the charging information supporting 5GS usage for Edge Computing, such as monitored QoS result (e2e packet delay in 5GS, see TS 23.501 [8]).
[bookmark: _Toc88657762]5.2	Edge Computing converged online and offline charging scenarios
[bookmark: _Toc88657763]5.2.1	Charging scenarios for 5GS usage for Edge Computing
[bookmark: _Toc20205476][bookmark: _Toc27579452][bookmark: _Toc36045393][bookmark: _Toc36049273][bookmark: _Toc36112492][bookmark: _Toc44664237][bookmark: _Toc44928694][bookmark: _Toc44928884][bookmark: _Toc88657764]5.2.1.1	General
The scenarios, principles, message flows, CDR generation, Ga record transfer flows and Bd CDR file transfer for converged online and offline charging for 5G data connectivity specified in TS 32.255 [11] are also applied to 5GS usage charging for Edge Computing.
In addition, the SMF provides the information for correlating the PDU session and service data flow to the edge application for charging, and optionally reports the monitored QoS result (e2e packet delay obtained by QoS monitoring in 5GS, see TS 23.501 [8]) along with the 5GS usage for charging.
[bookmark: _Toc88657765]6	Definition of Edge Computing charging information
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