3GPP TS 32.257 V17.4.017.3.0 (2023-092023-06)
11
Release 17

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TS 32.257 V17.4.017.3.0 (2023-092023-06)

	[bookmark: spectype2]Technical Specification


	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Services and System Aspects;
Telecommunication management;
Charging management;
Edge computing domain charging
[bookmark: specRelease](Release 17)

		

	[image: 5G-logo_175px]
	[bookmark: logos][image: 3GPP-logo_web]

	

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightDate][bookmark: copyrightaddon]© 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association



[bookmark: tableOfContents]
Contents
Foreword	6
1	Scope	8
2	References	9
3	Definitions of terms, symbols and abbreviations	10
3.1	Terms	10
3.2	Symbols	10
3.3	Abbreviations	10
4	Architecture considerations	10
4.1	High-level architectures	10
4.1.1	High-level 5G System architecture	10
4.1.1.1	5GS Reference Architecture for Supporting Edge Computing	10
4.1.2	High-level architecture for enabling edge applications	11
4.2	Edge Computing domain converged charging architecture	12
4.2.1	Converged charging architecture for 5GS usage based charging for Edge Computing	12
4.2.2	Converged charging architecture with MnS producer enabled by CEF	12
4.2.3	Converged charging architecture with CTF embedded in EES	13
5	Edge Computing charging principles and scenarios	14
5.1	Edge Computing charging principles	14
5.1.1	Overview	14
5.1.2	Charging principles for 5GS usage for Edge Computing	14
5.1.2.1	General	14
5.1.2.2	Requirements	15
5.1.2.3	Charging information	15
5.1.3	Charging principles for edge enabling infrastructure resource usage	15
5.1.3.1	General	15
5.1.3.2	Requirements	15
5.1.3.3	Charging information	15
5.1.3.4	CHF selection	16
5.1.4	Charging principles for edge application server deployment	16
5.1.4.1	General	16
5.1.4.2	Requirements	16
5.1.4.3	Charging information	16
5.1.5	Charging principles for edge enabling services	16
5.1.5.1	General	16
5.1.5.2	Requirements	17
5.1.5.3	Charging information	17
5.1.5.4	CHF selection	17
5.2	Edge Computing converged online and offline charging scenarios	18
5.2.1	Charging scenarios for 5GS usage for Edge Computing	18
5.2.1.1	General	18
5.2.2	Charging scenarios for edge enabling infrastructure resource usage	18
5.2.2.1	Basic principles	18
5.2.2.1.1	General	18
5.2.2.1.2	Applicable Triggers in the CEF	18
5.2.2.2	Message flows	19
5.2.2.2.1	General	19
5.2.2.2.2	Edge enabling infrastructure resource usage charging enabled by CEF	19
5.2.2.3	CDR generation	21
5.2.2.3.1	Introduction	21
5.2.2.3.2	Triggers for CHF CDR	21
5.2.2.4	Ga record transfer flows	21
5.2.2.5	Bee CDR file transfer	22
5.2.3	Charging scenarios for EAS deployment	22
5.2.3.1	Basic principles	22
5.2.3.1.1	General	22
5.2.3.1.2	Applicable Triggers in the CEF	22
5.2.3.2	Message flows	23
5.2.3.2.1	General	23
5.2.3.2.2	EAS deployment charging enabled by CEF	23
5.2.3.3	CDR generation	24
5.2.3.3.1	Introduction	24
5.2.3.3.2	Triggers for CHF CDR	24
5.2.3.4	Ga record transfer flows	24
5.2.3.5	Bee CDR file transfer	24
5.2.4	Charging scenarios for edge enabling services	25
5.2.4.1	Basic principles	25
5.2.4.1.1	General	25
5.2.4.1.2	Applicable triggers in the EES	25
5.2.4.2	Message flows	27
5.2.4.2.1	General	27
5.2.4.2.2	EAS registration charging	27
5.2.4.2.3	EAS discovery charging	28
5.2.4.2.4	Support to Service Continuity charging	30
5.2.4.2.5	Application Client information exposure charging	32
5.2.4.2.6	UE location obtaining charging	35
5.2.4.2.7	ACR management events subscription charging	41
5.2.4.2.8	Session with QoS charging	44
5.2.4.3	CDR generation	48
5.2.4.3.1	Introduction	48
5.2.4.3.2	Triggers for CHF CDR	48
5.2.4.4	Ga record transfer flows	48
5.2.4.5	Bee CDR file transfer	48
6	Definition of Edge Computing charging information	48
6.1	Definition of charging information for edge enabling infrastructure resource usage charging	48
6.1.1	Data description for edge enabling infrastructure resource usage charging	48
6.1.1.1	Message contents	48
6.1.1.1.1	General	48
6.1.1.1.2	Charging Data Request message	49
6.1.1.1.3	Charging data response message	50
6.1.1.2	Ga message contents	50
6.1.1.3	CDR description on the Bee interface	50
6.1.1.3.1	General	50
6.1.1.3.2	Edge enabling infrastructure resource usage charging CHF CDR data	50
6.1.2	Edge enabling infrastructure resource usage charging specific parameters	51
6.1.2.1	Definition of edge enabling infrastructure resource usage charging information	51
6.1.2.1.1	General	51
6.1.2.1.2	Definition of edge enabling infrastructure resource usage specific charging information	52
6.1.2.2	Formal edge enabling infrastructure resource usage charging parameter description	52
6.1.2.2.1	Edge enabling infrastructure resource usage CHF CDR parameters	52
6.1.2.2.2	Edge enabling infrastructure resource usage resources attributes	52
6.1.2.3	Detailed message format for converged charging	52
6.1.3	Bindings for edge enabling infrastructure resource usage converged charging	54
6.2	Definition of charging information for EAS deployment charging	54
6.2.1	Data description for EAS deployment charging	54
6.2.1.1	Message contents	54
6.2.1.1.1	General	54
6.2.1.1.2	Charging Data Request message	55
6.2.1.1.3	Charging data response message	56
6.2.1.2	Ga message contents	56
6.2.1.3	CDR description on the Bee interface	56
6.2.1.3.1	General	56
6.2.1.3.2	EAS deployment charging CHF CDR data	56
6.2.2	EAS deployment charging specific parameters	57
6.2.2.1	Definition of EAS deployment charging information	57
6.2.2.1.1	General	57
6.2.2.1.2	Definition of EAS deployment specific charging information	57
6.2.2.2	Formal EAS deployment charging parameter description	58
6.2.2.2.1	EAS deployment CHF CDR parameters	58
6.2.2.2.2	EAS deployment resources attributes	58
6.2.2.3	Detailed message format for converged charging	58
6.2.3	Bindings for EAS deployment converged charging	59
6.3	Definition of charging information for edge enabling services charging	60
6.3.1	Data description for edge enabling services charging	60
6.3.1.1	Message contents	60
6.3.1.1.1	General	60
6.3.1.1.2	Charging data request message	60
6.3.1.1.3	Charging data response message	61
6.3.1.2	Ga message contents	61
6.3.1.3	CDR description on the Bee interface	61
6.3.1.3.1	General	61
6.3.1.3.2	Edge enabling services charging CHF CDR data	61
6.3.2	Edge enabling services charging specific parameters	62
6.3.2.1	Definition of edge enabling services charging information	62
6.3.2.1.1	General	62
6.3.2.1.2	Definition of direct edge enabling services charging specific charging information	62
6.3.2.1.3	Definition of exposed Edge Enabling Service specific charging information	63
6.3.2.2	Formal edge enabling services charging parameter description	63
6.3.2.2.1	Edge enabling services CHF CDR parameters	63
6.3.2.2.2	Edge enabling services resources attributes	63
6.3.2.3	Detailed message format for converged charging	64
6.3.3	Bindings for edge enabling services converged charging	65
Annex A (informative):	Change history	66

[bookmark: foreword][bookmark: _Toc106263872][bookmark: _Toc106264817][bookmark: _Toc106286493][bookmark: _Toc106286533][bookmark: _Toc106286675][bookmark: _Toc106286715][bookmark: _Toc106286857][bookmark: _Toc106287141]
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: scope][bookmark: _Toc106263873][bookmark: _Toc106264818][bookmark: _Toc106286494][bookmark: _Toc106286534][bookmark: _Toc106286676][bookmark: _Toc106286716][bookmark: _Toc106286858][bookmark: _Toc106287142]
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 3GPP 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 3GPP 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 3GPP TS 23.501 [8] and 3GPP 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: _Toc106263874][bookmark: _Toc106264819][bookmark: _Toc106286495][bookmark: _Toc106286535][bookmark: _Toc106286677][bookmark: _Toc106286717][bookmark: _Toc106286859][bookmark: _Toc106287143]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)".
[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".
[13]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[14]	3GPP TS 28.550: "Management and orchestration; Performance assurance".
[15]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[16]	3GPP TS 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging".
[17]	3GPP TS 29.558: "Enabling Edge Applications; Application Programming Interface (API) specification; Stage 3".
[bookmark: definitions][bookmark: _Toc106263875][bookmark: _Toc106264820][bookmark: _Toc106286496][bookmark: _Toc106286536][bookmark: _Toc106286678][bookmark: _Toc106286718][bookmark: _Toc106286860][bookmark: _Toc106287144]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc106263876][bookmark: _Toc106264821][bookmark: _Toc106286497][bookmark: _Toc106286537][bookmark: _Toc106286679][bookmark: _Toc106286719][bookmark: _Toc106286861][bookmark: _Toc106287145]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].
[bookmark: _Toc106263877][bookmark: _Toc106264822][bookmark: _Toc106286498][bookmark: _Toc106286538][bookmark: _Toc106286680][bookmark: _Toc106286720][bookmark: _Toc106286862][bookmark: _Toc106287146]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Bee	Reference point for the CDR file transfer from the EDGE CGF to the BD.
Ga	Reference point for CDR transfer between a CDF and CGF.
Nchf	Service based interface exhibited by CHF.
N49	Reference point between EES and CHF.
[bookmark: clause4][bookmark: _Toc106263878][bookmark: _Toc106264823][bookmark: _Toc106286499][bookmark: _Toc106286539][bookmark: _Toc106286681][bookmark: _Toc106286721][bookmark: _Toc106286863][bookmark: _Toc106287147]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 23.501 [8], 3GPP TS 23.558 [9], 3GPP TS 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], 3GPP TS 23.501 [8], 3GPP TS 23.558 [9] and 3GPP TS 23.548 [10].
ASP	Application Service Provider
CEF	Charging Enablement Function
CHF	Charging Function
EAS	Edge Application Server
ECSP	Edge Computing Service Provider
EES	Edge Enabler Server
MNO	Mobile Network Operator
MnS	Management Service
MOI	Managed Object Instance
[bookmark: _Toc106263879][bookmark: _Toc106264824][bookmark: _Toc106286500][bookmark: _Toc106286540][bookmark: _Toc106286682][bookmark: _Toc106286722][bookmark: _Toc106286864][bookmark: _Toc106287148]4	Architecture considerations
[bookmark: _Toc106263880][bookmark: _Toc106264825][bookmark: _Toc106286501][bookmark: _Toc106286541][bookmark: _Toc106286683][bookmark: _Toc106286723][bookmark: _Toc106286865][bookmark: _Toc106287149]4.1	High-level architectures
[bookmark: _Toc106263881][bookmark: _Toc106264826][bookmark: _Toc106286502][bookmark: _Toc106286542][bookmark: _Toc106286684][bookmark: _Toc106286724][bookmark: _Toc106286866][bookmark: _Toc106287150]4.1.1	High-level 5G System architecture
[bookmark: _Toc106264827][bookmark: _Toc106286543][bookmark: _Toc106286725][bookmark: _Toc106286867][bookmark: _Toc106287151]4.1.1.1	5GS Reference Architecture for Supporting Edge Computing
The 5GS architecture for supporting Edge Computing is defined in 3GPP TS 23.548 [10] based on the reference architectures specified in clause 4.2 of 3GPP 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: _Toc106263882][bookmark: _Toc106264828][bookmark: _Toc106286503][bookmark: _Toc106286544][bookmark: _Toc106286685][bookmark: _Toc106286726][bookmark: _Toc106286868][bookmark: _Toc106287152]4.1.2	High-level architecture for enabling edge applications
The following high-level architectures for enabling edge applications are defined in 3GPP 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: _Toc106263883][bookmark: _Toc106264829][bookmark: _Toc106286504][bookmark: _Toc106286545][bookmark: _Toc106286686][bookmark: _Toc106286727][bookmark: _Toc106286869][bookmark: _Toc106287153]4.2	Edge Computing domain converged charging architecture
[bookmark: _Toc106263884][bookmark: _Toc106264830][bookmark: _Toc106286505][bookmark: _Toc106286546][bookmark: _Toc106286687][bookmark: _Toc106286728][bookmark: _Toc106286870][bookmark: _Toc106287154]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 3GPP TS 32.255 [11] is applied.
[bookmark: _Toc106263885][bookmark: _Toc106264831][bookmark: _Toc106286506][bookmark: _Toc106286547][bookmark: _Toc106286688][bookmark: _Toc106286729][bookmark: _Toc106286871][bookmark: _Toc106287155]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 4.2.2-1: Converged charging architecture with MnS producer enabled by CEF
[bookmark: _Toc106263886][bookmark: _Toc106264832][bookmark: _Toc106286507][bookmark: _Toc106286548][bookmark: _Toc106286689][bookmark: _Toc106286730][bookmark: _Toc106286872][bookmark: _Toc106287156]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
Figure 4.2.3-2 depicts the edge enabling services charging architecture in reference point representation.


Figure 4.2.3-2: Edge enabling services charging architecture in reference point representation
[bookmark: _Toc106263887][bookmark: _Toc106264833][bookmark: _Toc106286508][bookmark: _Toc106286549][bookmark: _Toc106286690][bookmark: _Toc106286731][bookmark: _Toc106286873][bookmark: _Toc106287157]5	Edge Computing charging principles and scenarios
[bookmark: _Toc106263888][bookmark: _Toc106264834][bookmark: _Toc106286509][bookmark: _Toc106286550][bookmark: _Toc106286691][bookmark: _Toc106286732][bookmark: _Toc106286874][bookmark: _Toc106287158]5.1	Edge Computing charging principles
[bookmark: _Toc106263889][bookmark: _Toc106264835][bookmark: _Toc106286510][bookmark: _Toc106286551][bookmark: _Toc106286692][bookmark: _Toc106286733][bookmark: _Toc106286875][bookmark: _Toc106287159]5.1.1	Overview
The charging for Edge Computing domain includes charging for the following aspects:
-	5GS usage for Edge Computing (in clause 5.1.2);
-	Edge enabling infrastructure resource usage (in clause 5.1.3);
-	Edge application server deployment (in clause 5.1.4); and
-	Edge enabling services usage (in clause 5.1.5).
[bookmark: _Toc106263890][bookmark: _Toc106264836][bookmark: _Toc106286511][bookmark: _Toc106286552][bookmark: _Toc106286693][bookmark: _Toc106286734][bookmark: _Toc106286876][bookmark: _Toc106287160]5.1.2	Charging principles for 5GS usage for Edge Computing
[bookmark: _Toc106264837][bookmark: _Toc106286553][bookmark: _Toc106286735][bookmark: _Toc106286877][bookmark: _Toc106287161]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 3GPP 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 3GPP TS 23.501 [8]) into account.
[bookmark: _Toc106264838][bookmark: _Toc106286554][bookmark: _Toc106286736][bookmark: _Toc106286878][bookmark: _Toc106287162]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 3GPP TS 23.501 [8], 3GPP TS 23.548 [10], and based on the 5G data connectivity charging requirements specified in 3GPP 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 3GPP TS 23.501 [8]) along with the 5GS usage for each edge application.
[bookmark: _Toc106264839][bookmark: _Toc106286555][bookmark: _Toc106286737][bookmark: _Toc106286879][bookmark: _Toc106287163]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].
5.1.2.4	CHF selection
The CHF Address(es) selection by the SMF for 5GS usage for Edge Computing are specified in TS 32.255 [11].
[bookmark: _Toc106263891][bookmark: _Toc106264840][bookmark: _Toc106286512][bookmark: _Toc106286556][bookmark: _Toc106286694][bookmark: _Toc106286738][bookmark: _Toc106286880][bookmark: _Toc106287164]5.1.3	Charging principles for edge enabling infrastructure resource usage
[bookmark: _Toc106264841][bookmark: _Toc106286557][bookmark: _Toc106286739][bookmark: _Toc106286881][bookmark: _Toc106287165]5.1.3.1	General
[bookmark: EDM_Bookmark_]In the present specification, the charging is specified for the usage of edge enabling infrastructure resources in the EDN of an ECSP to run the virtualized EAS (i.e. EAS is implemented as VNF) provided by an ASP.
The charging for edge enabling infrastructure resources usage, is based on the MnS(s) for performance assurance of Edge Computing specified in 3GPP TS 28.538 [12], including following resources usage for EAS:
-	mean virtual CPU usage;
-	mean virtual memory usage;
-	mean virtual disk usage;
-	data volumes.
The time window during which the charging for edge enabling infrastructure resource usage needs to be enabled, and the criteria (e.g. thresholds) for triggering the charging may be locally configured to CEF, and cannot be controlled by CHF.
[bookmark: _Toc106264842][bookmark: _Toc106286558][bookmark: _Toc106286740][bookmark: _Toc106286882][bookmark: _Toc106287166]5.1.3.2	Requirements
The following are high-level charging requirements specific to the edge enabling infrastructure resources charging:
-	The CEF shall be able to consume the MnS (see 3GPP TS 28.538 [12]) to collect the following performance measurements about the usage of enabling infrastructure resources that are supporting to run the virtualized EAS, and enable converged charging when the CEF has fetched the performance data file containing these measurements or the CEF receives the performance data of these measurements by the reportStreamData operation from MnS producer:
-	mean virtual CPU usage (see 3GPP TS 28.552 [13]);
-	mean virtual memory usage (see 3GPP TS 28.552 [13]);
-	mean virtual disk usage (see 3GPP TS 28.552 [13]);
-	data volumes (see 3GPP TS 28.552 [13]).
[bookmark: _Toc106264843][bookmark: _Toc106286559][bookmark: _Toc106286741][bookmark: _Toc106286883][bookmark: _Toc106287167]5.1.3.3	Charging information
Charging information for edge enabling infrastructure resources usage charging is collected for each EAS by the CEF from the MnS, with the information identifying the EDN where the edge enabling infrastructure resources are allocated and the information indicating the collection period of the measurements related to the edge enabling infrastructure resources usage.
[bookmark: _Toc106264844][bookmark: _Toc106286560][bookmark: _Toc106286742][bookmark: _Toc106286884][bookmark: _Toc106287168]5.1.3.4	CHF selection
The CHF Address(es) selection by the CEF is done during the EAS deployment process based on the following options:
-	NRF based discovery.
-	CEF locally provisioned charging characteristics.
The priority order between these options depends on Operator's policies.
Once selected, these CHF Address(es) shall be used as long as the EAS is deployed in the EDN.
[bookmark: _Toc106263892][bookmark: _Toc106264845][bookmark: _Toc106286513][bookmark: _Toc106286561][bookmark: _Toc106286695][bookmark: _Toc106286743][bookmark: _Toc106286885][bookmark: _Toc106287169]5.1.4	Charging principles for edge application server deployment
[bookmark: _Toc106264846][bookmark: _Toc106286562][bookmark: _Toc106286744][bookmark: _Toc106286886][bookmark: _Toc106287170]5.1.4.1	General
In the present specification, the charging is specified for deployment of virtualized EAS in the EDN by an ECSP for an ASP.
The charging for edge application server deployment, is based on the MnS(s) for LCM (LifeCycle Management) of Edge Computing specified in 3GPP TS 28.538 [12], including following deployment activities for EAS:
-	EAS instantiation;
-	EAS upgrade;
-	EAS termination.
[bookmark: _Toc106264847][bookmark: _Toc106286563][bookmark: _Toc106286745][bookmark: _Toc106286887][bookmark: _Toc106287171]5.1.4.2	Requirements
The following are high-level charging requirements specific to the EAS deployment charging:
-	The CEF shall be able to consume the MnS (see 3GPP TS 28.538 [12]) to receive the notifications about EAS deployment, and enable charging for the EAS deployment which includes:
-	EAS instantiation (see 3GPP TS 28.538 [12]);
-	EAS upgrade (see 3GPP TS 28.538 [12]);
-	EAS termination (see 3GPP TS 28.538 [12]).
[bookmark: _Toc106264848][bookmark: _Toc106286564][bookmark: _Toc106286746][bookmark: _Toc106286888][bookmark: _Toc106287172]5.1.4.3	Charging information
Charging information for EAS deployment charging is collected for each EAS by the CEF from the MnS.
The CEF collects the following charging information for converged charging of EAS deployment charging:
-	EAS deployment requirements: the requirements for EAS deployment (e.g. the topological or geographical service areas, software image information), see  TS 28.538 [12];
-	EAS: the charging information identifying the EAS which the LCM is for;
-	EDN: the charging information identifying the EDN where the EAS is/was deployed;
- 	LCM Event Type: the charging information identifying the EAS deployment notification;
-	LCM start time: the charging information indicating the start time of the LCM process;
-	LCM end time: the charging information indicating the end time of the LCM process.
5.1.4.4	CHF selection
The CHF Address(es) selection by the CEF is done during the EAS deployment process based on the following options:
-	NRF based discovery.
-	CEF locally provisioned charging characteristics.
The priority order between these options depends on Operator's policies.
Once selected, these CHF Address(es) shall be used as long as the EAS is deployed in the EDN.
[bookmark: _Toc106263893][bookmark: _Toc106264849][bookmark: _Toc106286514][bookmark: _Toc106286565][bookmark: _Toc106286696][bookmark: _Toc106286747][bookmark: _Toc106286889][bookmark: _Toc106287173]5.1.5	Charging principles for edge enabling services
[bookmark: _Toc106264850][bookmark: _Toc106286566][bookmark: _Toc106286748][bookmark: _Toc106286890][bookmark: _Toc106287174]5.1.5.1	General
In the present specification, the charging is specified for edge enabling services provided by an ECSP to an ASP.
The charging for edge enabling services, is based on the edge application enabling functionalities specified in 3GPP TS 23.558 [9], including the services directly provided by ECSP to ASP, and the 3GPP 5GC NF services exposed by ECSP to ASP:
-	Edge enabling services directly provided by ECSP to ASP:
-	EAS registration;
-	EAS discovery;
-	Support to Service Continuity;
-	Application Client information subscription/notification;
-	Edge enabling services exposed by ECSP to ASP:
-	Obtaining UE location;
-	ACR management events subscription;
-	Session with QoS.
[bookmark: _Toc106264851][bookmark: _Toc106286567][bookmark: _Toc106286749][bookmark: _Toc106286891][bookmark: _Toc106287175]5.1.5.2	Requirements
The following are high-level charging requirements specific to the edge enabling services charging:
-	The EES shall support converged charging for edge enabling services using service based interface.
-	The EES shall support converged charging per EAS registration.
-	The EES shall support converged charging per EAS discovery.
-	The EES shall support converged charging per Service Continuity support.
-	The EES shall support converged charging per Application Client information exposure.
-	The EES shall support converged charging per UE location Obtaining.
-	The EES shall support converged charging ACR management events subscription.
-	The EES shall support converged charging per Session with QoS.
[bookmark: _Toc106264852][bookmark: _Toc106286568][bookmark: _Toc106286750][bookmark: _Toc106286892][bookmark: _Toc106287176]5.1.5.3	Charging information
Charging information for edge enabling services charging is collected for each EAS by EES(es).
The EES collects the following charging information for converged charging of edge enabling services charging:
-	EAS: the charging information identifying the EAS for which the edge enabling service is provided;
-	EDN: the charging information identifying the EDN where the EAS is/was deployed;
-	EES: the charging information indicating the EES which triggers the charging;
-	Triggering event: the triggering events of charging for edge enabling services;
-	Triggering event specific information: the charging information specific to the triggering event of charging for edge enabling services.
[bookmark: _Toc106264853][bookmark: _Toc106286569][bookmark: _Toc106286751][bookmark: _Toc106286893][bookmark: _Toc106287177]5.1.5.4	CHF selection
The CHF Address(es) selection by the CEF is done during the EAS deployment process based on the following options:
-	NRF based discovery.
-	CEF locally provisioned charging characteristics.
The priority order between these options depends on Operator's policies.
Once selected, these CHF Address(es) shall be used as long as the EAS is deployed in the EDN.
[bookmark: _Toc106263894][bookmark: _Toc106264854][bookmark: _Toc106286515][bookmark: _Toc106286570][bookmark: _Toc106286697][bookmark: _Toc106286752][bookmark: _Toc106286894][bookmark: _Toc106287178]5.2	Edge Computing converged online and offline charging scenarios
[bookmark: _Toc106263895][bookmark: _Toc106264855][bookmark: _Toc106286516][bookmark: _Toc106286571][bookmark: _Toc106286698][bookmark: _Toc106286753][bookmark: _Toc106286895][bookmark: _Toc106287179]5.2.1	Charging scenarios for 5GS usage for Edge Computing
[bookmark: _Toc106264856][bookmark: _Toc106286572][bookmark: _Toc106286754][bookmark: _Toc106286896][bookmark: _Toc106287180]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 3GPP 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 3GPP TS 23.501 [8]) along with the 5GS usage for charging.
[bookmark: _Toc106263896][bookmark: _Toc106264857][bookmark: _Toc106286517][bookmark: _Toc106286573][bookmark: _Toc106286699][bookmark: _Toc106286755][bookmark: _Toc106286897][bookmark: _Toc106287181]5.2.2	Charging scenarios for edge enabling infrastructure resource usage
[bookmark: _Toc106264858][bookmark: _Toc106286574][bookmark: _Toc106286756][bookmark: _Toc106286898][bookmark: _Toc106287182]5.2.2.1	Basic principles
[bookmark: _Toc106264859][bookmark: _Toc106286575][bookmark: _Toc106286757][bookmark: _Toc106286899][bookmark: _Toc106287183]5.2.2.1.1	General
Converged charging for edge enabling infrastructure resources usage may be performed by the CEF interacting with CHF using Nchf specified in 3GPP TS 32.290 [6] and 3GPP TS 32.291 [7]. In order to provide the data required for the management activities outlined in 3GPP TS 32.240 [1] (Credit-Control, accounting, billing, statistics, etc.), the CEF shall be able to perform converged charging for each of the following:
-	virtual CPU usage (see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13]);
-	virtual memory usage (see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13]);
-	virtual disk usage (see VR.VDiskUsageMean in clause 5.7.1.3.1 in 3GPP TS 28.552 [13]);
-	data volumes (see DataVolum.InBytesEAS in clause 5.7.2.1 and DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13]).
The CEF shall request the MnS producer to create the measurement job for collecting the performance measurements on the usage of edge infrastructure resource for supporting the EAS.
Once the performance measurements on the usage of edge infrastructure resource are received or obtained, the CEF shall be able to report the corresponding charging events to CHF for CDR generation.
A detailed formal description of the converged charging parameters defined in the present document is to be found in 3GPP TS 32.291 [7].
A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [3].
[bookmark: _Toc106264860][bookmark: _Toc106286576][bookmark: _Toc106286758][bookmark: _Toc106286900][bookmark: _Toc106287184]5.2.2.1.2	Applicable Triggers in the CEF
When a charging event is issued towards the CHF by the CEF, it includes details of charging information, such as EAS identifier (e.g. EAS ID, see 3GPP TS 23.558 [9]).
Each trigger condition (i.e. chargeable event) defined for edge enabling infrastructure resource usage charging, is specified with the associated behaviour when they are met.
The immediate report is applied to the chargeable events for edge enabling infrastructure resource usage charging, i.e. the chargeable events for which. When the CEF consumes the MnS to create measurement job, the converged charging is activated. When the CEF receives or gets the performance data report containing the usage of edge enabling infrastructure resource, the CEF invokes a Charging Data Request to report the charging data based on PEC to CHF.
The charging for edge enabling infrastructure resources usage cannot be enabled and disabled by CHF. 
Table 5.2.2.1.2-1 summarizes the set of default trigger conditions and their category which shall be supported by the CEF when charging is active for the edge enabling infrastructure resource usage charging.
Table 5.2.2.1.2-1: Default Trigger conditions in CEF
	Trigger Conditions
	Trigger level
	Default category
	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	Edge enabling infrastructure resource usage reporting

	[bookmark: MCCQCTEMPBM_00000033]CEF has fetched the performance data file containing the measurements for the usage of edge enabling infrastructure resources, based on the notifyFileReady notification from the MnS producer, see 3GPP TS 28.532 [15]
	-
	Immediate
	Not Applicable
	No
	PEC: Charging Data Request [Event]

	CEF receives the performance data containing the measurements for the usage of edge enabling infrastructure resources, by the reportStreamData operation from MnS producer, see 3GPP TS 28.532 [15]
	-
	Immediate
	Not Applicable
	No
	PEC: Charging Data Request [Event]



[bookmark: _Toc106264861][bookmark: _Toc106286577][bookmark: _Toc106286759][bookmark: _Toc106286901][bookmark: _Toc106287185]5.2.2.2	Message flows
[bookmark: _Toc106264862][bookmark: _Toc106286578][bookmark: _Toc106286760][bookmark: _Toc106286902][bookmark: _Toc106287186]5.2.2.2.1	General
The flows in the present document specify the interactions between the MnS producer, CEF and CHF for edge enabling infrastructure resource usage converged charging.
The interaction between MnS producer and CEF is based on MnS procedures for performance assurance specified in 3GPP TS 28.538 [12] and 3GPP TS 28.550 [14].
This interaction between CEF and CHF is based on Charging Data Request /Response specified in 3GPP TS 32.290 [6].
[bookmark: _Toc106264863][bookmark: _Toc106286579][bookmark: _Toc106286761][bookmark: _Toc106286903][bookmark: _Toc106287187]5.2.2.2.2	Edge enabling infrastructure resource usage charging enabled by CEF
Figure 5.2.2.2.2-1 describes an edge enabling infrastructure resource usage charging message flows in PEC, based on the converged charging architecture with MnS producer enabled by CEF (see clause 4.2.2).


Figure 5.2.2.2.2-1: Edge enabling infrastructure resource usage charging - PEC
1)	Create measurement job: The CEF creates measurement job to collect the performance measurements related to Virtualized Resource (VR) usage for EAS to performance assurance MnS producer (see 3GPP TS 28.538 [12] and 3GPP TS 28.550 [14]). The performance measurements can be one or more of the following:
-	mean virtual CPU usage (see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13]);
-	mean virtual memory usage (see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13]);
-	mean virtual disk usage (see VR.VDiskUsageMean in clause 5.7.1.3.1 in 3GPP TS 28.552 [13]);
-	incoming data volume (see DataVolum.InBytesEAS in clause 5.7.2.1 of 3GPP TS 28.552 [13]);
-	outgoing data volume (see DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13]).
1a)	Subscribe to performance data file notifications: If file reporting method is chosen for the measurement job, the CEF subscribes to the performance data file notifications, see 3GPP TS 28.532 [15].
2)	Generate performance measurements for resource usage for EAS: performance assurance MnS producer generates the performance measurements  according to the measurement job.
3)	Performance data report to CEF: the performance assurance MnS producer reports the performance data to the CEF according to the reporting method selected by the CEF for the measurement job.
	If the file data reporting method is selected:
[bookmark: MCCQCTEMPBM_00000034]3a) The performance data are reported by a notifyFileReady notification (see 3GPP TS 28.532 [15]);
3b)	 CEF fetches the file containing the performance data.
	If the streaming data reporting method is selected:
3c) and 3d) The performance assurance MnS producer establishes the streaming connection with the CEF if the connection has not been established (see 3GPP TS 28.532 [15]);
[bookmark: MCCQCTEMPBM_00000035][bookmark: MCCQCTEMPBM_00000036]3e) The performance data are reported by the reportStreamData operation (see 3GPP TS 28.532 [15]).
3ch-a)	Decide whether to trigger the charging: CEF decides whether to trigger the charging. If charging is triggered.
3ch-b)	Charging Data Request [Event]: The CEF generates charging data for the collected resource usage and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-c)	Create CDR: the CHF stores received information and decides whether to store the information for future aggregation or to create a CDR related to the event.
3ch-d)	Charging Data Response [Event]: The CHF informs the CEF on the result of the request.
[bookmark: _Toc106264864][bookmark: _Toc106286580][bookmark: _Toc106286762][bookmark: _Toc106286904][bookmark: _Toc106287188]5.2.2.3	CDR generation
[bookmark: _Toc106264865][bookmark: _Toc106286581][bookmark: _Toc106286763][bookmark: _Toc106286905][bookmark: _Toc106287189]5.2.2.3.1	Introduction
The CHF CDRs for edge enabling infrastructure resource usage charging are generated by the CHF to collect charging information that they subsequently transfer to the Charging Gateway Function (CGF).
The following clauses describe in detail the conditions for generating the CHF CDR.
[bookmark: _Toc106264866][bookmark: _Toc106286582][bookmark: _Toc106286764][bookmark: _Toc106286906][bookmark: _Toc106287190]5.2.2.3.2	Triggers for CHF CDR 
5.2.2.3.2.1	General
An edge enabling infrastructure resource usage charging CHF CDR is used to collect charging information related to edge enabling infrastructure resource usage chargeable events.
5.2.2.3.2.2	Triggers for CHF CDR generation
The CHF decides whether to create a CDR for each received Charging Data Request [Event].
[bookmark: _Toc106264867][bookmark: _Toc106286583][bookmark: _Toc106286765][bookmark: _Toc106286907][bookmark: _Toc106287191]5.2.2.4	Ga record transfer flows
For Ga protocol application refer to 3GPP TS 32.295 [5].
[bookmark: _Toc106263897][bookmark: _Toc106264869][bookmark: _Toc106286518][bookmark: _Toc106286585][bookmark: _Toc106286700][bookmark: _Toc106286767][bookmark: _Toc106286909][bookmark: _Toc106287193]5.2.3	Charging scenarios for EAS deployment
[bookmark: _Toc106264870][bookmark: _Toc106286586][bookmark: _Toc106286768][bookmark: _Toc106286910][bookmark: _Toc106287194]5.2.3.1	Basic principles
[bookmark: _Toc106264871][bookmark: _Toc106286587][bookmark: _Toc106286769][bookmark: _Toc106286911][bookmark: _Toc106287195]5.2.3.1.1	General
Converged charging for EAS deployment may be performed by the CEF interacting with CHF using Nchf specified in 3GPP TS 32.290 [6] and 3GPP TS 32.291 [7]. In order to provide the data required for the management activities outlined in 3GPP TS 32.240 [1] (Credit-Control, accounting, billing, statistics etc.), the CEF shall be able to perform converged charging for each of the following:
-	EAS deployment (see clause 5.1.2 3GPP TS 28.538 [12]);
-	EAS modification (see clause 5.1.5 3GPP TS 28.538 [12]);
-	EAS termination (see clause 5.1.3 3GPP TS 28.538 [12]).
The CEF shall subscribe to the notifications from the provisioning MnS producer for EAS LCM.
Once the notification about EAS LCM is received, the CEF shall be able to report the corresponding charging events to CHF for CDR generation.
A detailed formal description of the converged charging parameters defined in the present document is to be found in 3GPP TS 32.291 [7].
A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [3].
[bookmark: _Toc106264872][bookmark: _Toc106286588][bookmark: _Toc106286770][bookmark: _Toc106286912][bookmark: _Toc106287196]5.2.3.1.2	Applicable Triggers in the CEF
When a charging event is issued towards the CHF by the CEF, it includes details of charging information, such as EAS identifier (e.g. EAS ID, see 3GPP TS 23.558 [9]).
Each trigger condition (i.e. chargeable event) defined for EAS deployment charging, is specified with the associated behaviour when they are met.
The immediate report is applied to the chargeable events for EAS deployment charging, i.e. the chargeable events for which, when occurring, the current counts are closed and sent together with the charging data generated by the CEF towards the CHF in a Charging Data Request. New counts are started by the CEF.
When the CEF subscribes to the notifications about EAS LCM from the MnS producer, the converged charging is activated. When the CEF receives notifications about EAS LCM , the CEF invokes a Charging Data Request the CHF to report the EAS LCM activity as PEC.
Table 5.2.3.1.2-1 summarizes the set of default trigger conditions and their category which shall be supported by the CEF when charging is active for the EAS deployment charging.
Table 5.2.3.1.2-1: Default Trigger conditions in CEF
	Trigger Conditions
	Trigger level
	Default category
	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	EAS deployment charging

	[bookmark: MCCQCTEMPBM_00000037]CEF receives the notifyMOICreation notification for an MOI of EASFunction from MnS producer, see 3GPP TS 28.532 [15].
	-
	Immediate
	Not Applicable
	No
	PEC: Charging Data Request [Event]

	CEF receives the notifyMOIAttributeValueChanges notification for an MOI of EASFunction from MnS producer, see 3GPP TS 28.532 [15].
	-
	Immediate
	Not Applicable
	No
	PEC: Charging Data Request [Event]

	CEF receives the notifyMOIDeletion notification for an MOI of EASFunction from MnS producer, see 3GPP TS 28.532 [15].
	-
	Immediate
	Not Applicable
	No
	PEC: Charging Data Request [Event]



[bookmark: _Toc106264873][bookmark: _Toc106286589][bookmark: _Toc106286771][bookmark: _Toc106286913][bookmark: _Toc106287197]5.2.3.2	Message flows
[bookmark: _Toc106264874][bookmark: _Toc106286590][bookmark: _Toc106286772][bookmark: _Toc106286914][bookmark: _Toc106287198]5.2.3.2.1	General
The flows in the present document specify the interactions between the MnS producer, CEF and CHF for EAS deployment converged charging.
The interaction between MnS producer and CEF is based on MnS for subscribing to and reporting notifications specified in 3GPP TS 28.532 [15] and 3GPP TS 28.538 [12].
This interaction between CEF and CHF is based on Charging Data Request /Response specified in 3GPP TS 32.290 [6].
[bookmark: _Toc106264875][bookmark: _Toc106286591][bookmark: _Toc106286773][bookmark: _Toc106286915][bookmark: _Toc106287199]5.2.3.2.2	EAS deployment charging enabled by CEF
Figure 5.2.3.2.2-1 describes an EAS deployment charging message flows in PEC, based on the converged charging architecture with MnS producer enabled by CEF (see clause 4.2.2).

 
Figure 5.2.3.2.2-1: EAS deployment charging - PEC
[bookmark: MCCQCTEMPBM_00000038][bookmark: MCCQCTEMPBM_00000039]1)	CEF subscribes to the notifications about EAS LCM from the MnS: The CEF consumes the provisioning MnS (see 3GPP TS 28.532 [15]) to subscribe to the notifications about EAS LCM, including notifyMOICreation, notifyMOIAttributeValueChanges, and notifyMOIDeletion.
[bookmark: MCCQCTEMPBM_00000040][bookmark: MCCQCTEMPBM_00000041][bookmark: MCCQCTEMPBM_00000042][bookmark: MCCQCTEMPBM_00000043]2)	EAS LCM request: The MnS consumer sends the EAS LCM request to the MnS producer, the EAS LCM request is done via createMOI, modifyMOIAttributes or deleteMOI operation (see 3GPP TS 28.532 [15]) for the EASFunction IOC (see 3GPP TS 28.538 [12]).
3)	EAS LCM process: The MnS producer processes and executes the EAS LCM according to the request (e.g. instantiation, upgrade, deletion).
4)	EAS LCM response: The MnS producer sends the EAS LCM result to the MnS consumer.
[bookmark: MCCQCTEMPBM_00000044][bookmark: MCCQCTEMPBM_00000045]5)	EAS LCM notification: The MnS producer sends the EAS LCM notification (i.e. notifyMOICreation, notifyMOIAttributeValueChanges, or notifyMOIDeletion) to the CEF:
5ch-a)	Charging Data Request [Event]: The CEF generates charging data related to the EAS LCM notification and sends the charging data request.
5ch-b)	Create CDR: The CHF stores received information and create a CDR related to the event.
5ch-c)	Charging Data Response [Event]: The CHF informs the CEF on the result of the request.
[bookmark: _Toc106264876][bookmark: _Toc106286592][bookmark: _Toc106286774][bookmark: _Toc106286916][bookmark: _Toc106287200]5.2.3.3	CDR generation
[bookmark: _Toc106264877][bookmark: _Toc106286593][bookmark: _Toc106286775][bookmark: _Toc106286917][bookmark: _Toc106287201]5.2.3.3.1	Introduction
The CHF CDRs for EAS deployment charging are generated by the CHF to collect charging information that they subsequently transfer to the Charging Gateway Function (CGF).
The following clauses describe in detail the conditions for generating the CHF CDR.
[bookmark: _Toc106264878][bookmark: _Toc106286594][bookmark: _Toc106286776][bookmark: _Toc106286918][bookmark: _Toc106287202]5.2.3.3.2	Triggers for CHF CDR 
5.2.3.3.2.1	General
An EAS deployment charging CHF CDR is used to collect charging information related to EAS deployment chargeable events.
5.2.3.3.2.2	Triggers for CHF CDR generation
A CHF CDR shall be generated by the CHF for each received Charging Data Request [Event].
[bookmark: _Toc106264879][bookmark: _Toc106286595][bookmark: _Toc106286777][bookmark: _Toc106286919][bookmark: _Toc106287203]5.2.3.4	Ga record transfer flows
For Ga protocol application refer to 3GPP TS 32.295 [5].
[bookmark: _Toc106264880][bookmark: _Toc106286596][bookmark: _Toc106286778][bookmark: _Toc106286920][bookmark: _Toc106287204]5.2.3.5	Bee CDR file transfer
For Bee protocol application refer to 3GPP TS 32.297 [4].
[bookmark: _Toc106263898][bookmark: _Toc106264881][bookmark: _Toc106286519][bookmark: _Toc106286597][bookmark: _Toc106286701][bookmark: _Toc106286779][bookmark: _Toc106286921][bookmark: _Toc106287205]5.2.4	Charging scenarios for edge enabling services
[bookmark: _Toc106264882][bookmark: _Toc106286598][bookmark: _Toc106286780][bookmark: _Toc106286922][bookmark: _Toc106287206]5.2.4.1	Basic principles
[bookmark: _Toc106264883][bookmark: _Toc106286599][bookmark: _Toc106286781][bookmark: _Toc106286923][bookmark: _Toc106287207]5.2.4.1.1	General
Converged charging for edge enabling services, when activated may be performed by the EES interacting with CHF using Nchf specified in 3GPP TS 32.290 [6] and 3GPP TS 32.291 [7]. In order to provide the data required for the management activities outlined in 3GPP TS 32.240 [1] (Credit-Control, accounting, billing, statistics, etc.), the EES shall be able to perform converged charging for each of the following:
-	Edge enabling services directly provided by ECSP to ASP (see 3GPP TS 23.558 [9]):
-	EAS registration;
-	EAS discovery;
-	Support to Service Continuity;
-	Application Client information exposure;
-	Edge enabling services exposed by ECSP to ASP (see 3GPP TS 23.558 [9]):
-	Obtaining UE location;
-	ACR management events subscription;
-	Session with QoS.
The EES shall be able to perform converged charging by interacting with CHF, for charging data related to the evens mentioned above. The Charging Data Request and Charging Data Response are exchanged between the EES and the CHF, based on either IEC or PEC scenarios as specified in 3GPP TS 32.290 [6].
The contents and purpose of each charging event that triggers interaction with CHF, as well as the chargeable events that trigger them, are described in the following clauses.
A detailed formal description of the converged charging parameters defined in the present document is to be found in 3GPP TS 32.291 [7].
A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [3].
NOTE:	How to avoid double triggering or support correlation of charging events from both NEF and EES is not addressed in the present document.
[bookmark: _Toc106264884][bookmark: _Toc106286600][bookmark: _Toc106286782][bookmark: _Toc106286924][bookmark: _Toc106287208]5.2.4.1.2	Applicable triggers in the EES
When a charging event is issued towards the CHF by the EES, it includes details of charging information, such as EAS identifier (e.g. EAS ID, see 3GPP TS 23.558 [9]).
Each trigger condition (i.e. chargeable event) defined for edge enabling services charging, is specified with the associated behaviour when they are met.
The immediate report is applied to the chargeable events for edge enabling services charging, i.e. the chargeable events for which, when occurring, the current counts are closed and sent together with the charging data generated by the EES towards the CHF in a Charging Data Request. New counts are started by the EES.
Table 5.2.4.1.2-1 summarizes the set of default trigger conditions and their category which shall be supported by the EES when charging is active for the edge enabling services charging.
Table 5.2.4.1.2-1: Default Trigger conditions in EES
	Trigger Conditions
	Trigger level
	Default category
	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	Charging for edge enabling services directly provided by EES 

	EAS registration request
	-
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	EAS registration response
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	EAS discovery request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	EAS discovery response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	ACR request
	-
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	ACR response
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	ACR status update request
	-
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	ACR status update response
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	AC information subscribe request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	AC information subscribe response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	AC information subscription update request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	AC information subscription update response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	AC information notification
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Charging for edge enabling services exposed by EES

	UE location request
	-
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	UE location response
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	UE location subscribe request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	UE location subscribe response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	UE location subscription update request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	UE location subscription update response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	UE location notification
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	ACR management event subscribe request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	ACR management event subscribe response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	ACR management event subscription update request 
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	ACR management event subscription update response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Session with QoS create request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	Session with QoS create response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Session with QoS update request
	
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event]

	Session with QoS update response
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Session with QoS event notification
	
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]


[bookmark: _Toc106264885][bookmark: _Toc106286601][bookmark: _Toc106286783][bookmark: _Toc106286925][bookmark: _Toc106287209]5.2.4.2	Message flows
[bookmark: _Toc106264886][bookmark: _Toc106286602][bookmark: _Toc106286784][bookmark: _Toc106286926][bookmark: _Toc106287210]5.2.4.2.1	General
The flows in the present document specify the interactions between the EES and CHF for edge enabling services converged charging, based on the procedures and flows specified in 3GPP TS 23.558 [9].
This interaction is based on Charging Data Request /Response specified in 3GPP TS 32.290 [6], exchanged between the EES embedding the CTF and the CHF, in compliance with the converged charging architecture defined in clause 4.2.3.
[bookmark: _Toc106264887][bookmark: _Toc106286603][bookmark: _Toc106286785][bookmark: _Toc106286927][bookmark: _Toc106287211]5.2.4.2.2	EAS registration charging
5.2.4.2.2.1	General
The clauses below describe the EAS registration charging message flows.
For EAS registration charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.2.2	EAS registration charging - IEC
Figure 5.2.4.2.2.2-1 describes an EAS registration charging message flow in IEC charging.


Figure 5.2.4.2.2.2-1: Charging for EAS registration - IEC
1)	The EAS determines that registration to the EES is needed (e.g. the EAS is instantiated and started up).
2)	The EAS sends an EAS registration request to the EES. The request shall include the EAS profile and may include proposed expiration time for the registration.
3)	The EES performs an authorization check to verify whether the EAS has the authorization to register on the EES. If authorized:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to the EAS Registration request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
4)	The EES sends EAS response (see 3GPP TS 23.558 [9]) to the EAS.
5.2.4.2.2.3	EAS registration charging - PEC
Figure 5.2.4.2.2.3-1 describes an EAS registration charging message flow in PEC charging.


Figure 5.2.4.2.2.3-1: Charging for EAS registration - PEC
1)	The EAS determines that registration to the EES is needed (e.g. the EAS is instantiated and started up).
2)	The EAS sends an EAS registration request to the EES. The request shall include the EAS profile and may include proposed expiration time for the registration. 
3)	The EES performs an authorization check to verify whether the EAS has the authorization to register on the EES, if authorized.
4)	Upon successful authorization, the EES stores the EAS Profile for later use (e.g. for serving EAS discovery requests received from EECs, etc.) and replies to the EAS with an EAS registration response:
4ch-a)	Charging Data Request [Event]: The EES generates charging data related to the EAS Registration and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
4ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264888][bookmark: _Toc106286604][bookmark: _Toc106286786][bookmark: _Toc106286928][bookmark: _Toc106287212]5.2.4.2.3	EAS discovery charging
5.2.4.2.3.1	General
The clauses below describe the EAS discovery charging message flows.
For EAS discovery charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.3.2	EAS discovery charging - IEC
Figure 5.2.4.2.3.2-1 describes an EAS discovery charging message flow in IEC charging.


Figure 5.2.4.2.3.2-1: Charging for EAS discovery - IEC
1)	The EEC sends the EES discovery request to the EES.
2)	Upon receiving the request from the EEC, the EES checks if the EEC is authorized to discover the requested EAS(s). If authorized:
2ch-a)	Charging Data Request [Event]: The EES generates charging data related to the EAS discovery request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
2ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
2ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
3)	The EES sends EAS discovery response to the EEC.
5.2.4.2.3.3	EAS discovery charging - PEC
Figure 5.2.4.2.3.3-1 describes an EAS discovery charging message flow in PEC charging.


Figure 5.2.4.2.3.3-1: Charging for EAS discovery - PEC
1)	The EEC sends the EAS discovery request to the EES.
2)	Upon receiving the request from the EEC, the EES checks if the EEC is authorized to discover the requested EAS(s).
3)	The EES sends EAS discovery response to the EEC:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to the EAS discovery and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264889][bookmark: _Toc106286605][bookmark: _Toc106286787][bookmark: _Toc106286929][bookmark: _Toc106287213]5.2.4.2.4	Support to Service Continuity charging
5.2.4.2.4.1	General
The clauses below describe the Support to Service Continuity charging message flows.
For Support to Service Continuity charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.4.2	ACR charging - IEC
Figure 5.2.4.2.4.2-1 describes an ACR charging message flow in IEC charging.


Figure 5.2.4.2.4.2-1: Charging for ACR - IEC
1)	The EEC or S-EAS sends the ACR request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to the ACR request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES checks the authorization and processes the request.
3)	The EES sends ACR response to the EEC or S-EAS.
5.2.4.2.4.3	ACR charging - PEC
Figure 5.2.4.2.4.3-1 describes an ACR charging message flow in PEC charging.


Figure 5.2.4.2.4.3-1: Charging for ACR - PEC
1)	The EEC or S-EAS sends the ACR request to the EES.
2)	The EES checks the authorization and processes the request.
3)	The EES sends ACR response to the EEC or S-EAS.
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to the ACR and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.4.4	ACR status update charging - IEC
Figure 5.2.4.2.4.4-1 describes an ACR status update charging message flow in IEC charging.


Figure 5.2.4.2.4.4-1: Charging for ACR status update - IEC
1)	The EAS sends the ACR status update request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to the ACR status update request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES processes the request.
3)	The EES sends ACR status update response to the EAS.
5.2.4.2.4.5	ACR status update charging - PEC
Figure 5.2.4.2.4.5-1 describes an ACR status update charging message flow in PEC charging.


Figure 5.2.4.2.4.5-1: Charging for ACR status update - PEC
1)	The EAS sends the ACR status update request to the EES.
2)	The EES processes the request.
3)	The EES sends ACR response to the EAS:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to the ACR status update and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264890][bookmark: _Toc106286606][bookmark: _Toc106286788][bookmark: _Toc106286930][bookmark: _Toc106287214]5.2.4.2.5	Application Client information exposure charging
5.2.4.2.5.1	General
The clauses below describe the Application Client information exposure charging message flows.
For Application Client information exposure charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.5.2	Application Client information subscription charging - IEC
Figure 5.2.4.2.5.2-1 describes an Application Client information subscription charging message flow in IEC charging.


Figure 5.2.4.2.5.2-1: Charging for AC information subscription - IEC
1)	The EAS sends the AC information subscription request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to AC information subscription request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES processes the request.
3)	The EES sends the AC information subscription response to EAS.
5.2.4.2.5.3	Application Client information subscription charging - PEC
Figure 5.2.4.2.5.3-1 describes an Application Client information subscription charging message flow in PEC charging.


Figure 5.2.4.2.5.3-1: Charging for AC information subscription - PEC
1)	The EAS sends the AC information subscription	request to the EES.
2)	The EES processes the request.
3)	The EES sends the AC information subscription response to EAS:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to AC information subscription and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.5.4	Application Client information subscription update charging - IEC
Figure 5.2.4.2.5.4-1 describes an Application Client information subscription update charging message flow in IEC charging.


Figure 5.2.4.2.5.4-1: Charging for AC information subscription update - IEC
1)	The EAS sends the AC information subscription update request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to AC information subscription update request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES processes the request.
3)	The EES sends the AC information subscription update response to EAS.
5.2.4.2.5.5	Application Client information subscription update charging - PEC
Figure 5.2.4.2.5.5-1 describes an Application Client information subscription update charging message flow in PEC charging.


Figure 5.2.4.2.5.5-1: Charging for AC information subscription update - PEC
1)	The EAS sends the AC information subscription update request to the EES.
2)	The EES processes the request.
3)	The EES sends the AC information subscription update response to EAS:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to AC information subscription update and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.5.6	Application Client information notification charging - PEC
Figure 5.2.4.2.5.6-1 describes an Application Client information notification charging message flow in PEC charging.


Figure 5.2.4.2.5.6-1: Charging for AC information notification - PEC
1)	The EEC triggers for AC updates with EES.
2)	The EES sends the AC information notification to the EAS:
2ch-a)	Charging Data Request [Event]: The EES generates charging data related to AC information notification and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
2ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
2ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
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5.2.4.2.6.1	General
The clauses below describe the UE location obtaining charging message flows.
For UE location obtaining charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.6.2	UE location request charging - IEC
Figure 5.2.4.2.6.2-1 describes a UE location request charging message flow in IEC charging.


Figure 5.2.4.2.6.2-1: Charging for UE location request - IEC
1)	The EAS sends the UE location request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES checks the UE location with 3GPP network.
3)	The EES sends the UE location response to the EAS.
5.2.4.2.6.3	UE location request charging - PEC
Figure 5.2.4.2.6.3-1 describes a UE location request charging message flow in PEC charging.


Figure 5.2.4.2.6.3-1: Charging for UE location request - PEC
1)	The EAS sends the UE location request to the EES.
2)	The EES checks the UE location with 3GPP network.
3)	The EES sends the UE location response to the EAS:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location response and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.6.4	UE location subscription charging - IEC
Figure 5.2.4.2.6.4-1 describes a UE location subscription charging message flow in IEC charging.


Figure 5.2.4.2.6.4-1: Charging for UE location subscription - IEC
1)	The EAS sends the UE location subscribe request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location subscribe request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES subscribes to UE location from 3GPP Core Network.
3)	The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network.
4)	The EES sends the UE location subscribe response to the EAS.
5.2.4.2.6.5	UE location subscription charging - PEC
Figure 5.2.4.2.6.5-1 describes a UE location subscription charging message flow in PEC charging.


Figure 5.2.4.2.6.5-1: Charging for UE location subscription - PEC
1)	The EAS sends the UE location subscribe request to the EES.
2)	The EES subscribes to UE location from 3GPP Core Network.
3)	The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see 3GPP TS 23.558 [9]).
4)	The EES sends the UE location subscribe response to the EAS:
4ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location subscribing and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
4ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.6.6	UE location subscription update charging - IEC
Figure 5.2.4.2.6.6-1 describes a UE location subscription update charging message flow in IEC charging.


Figure 5.2.4.2.6.6-1: Charging for UE location subscription - IEC
1)	The EAS sends the UE location subscription update request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location subscription update request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES updates the UE location subscription to 3GPP Core Network.
3)	The EES may subscribe to updated UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see 3GPP TS 23.558 [9]).
4)	The EES sends the UE location subscription update response to the EAS.
5.2.4.2.6.7	UE location subscription update charging - PEC
Figure 5.2.4.2.6.7-1 describes a UE location subscription update charging message flow in PEC charging.


Figure 5.2.4.2.6.7-1: Charging for UE location subscription - PEC
1)	The EAS sends the UE location subscription update request to the EES.
2)	The EES updates the UE location subscription to 3GPP Core Network.
3)	The EES may subscribe to updated UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see 3GPP TS 23.558 [9]).
4)	The EES sends the UE location subscription update response to the EAS:
4ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location subscription update and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
4ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.6.8	UE location notification charging - PEC
Figure 5.2.4.2.6.8-1 describes a UE location notification charging message flow in PEC charging.


Figure 5.2.4.2.6.8-1: Charging for UE location notification - PEC
1)	The EES detects the UE location.
2)	The EES sends the UE location notification to the EAS:
2ch-a)	Charging Data Request [Event]: The EES generates charging data related to UE location notification and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
2ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
2ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264892][bookmark: _Toc106286608][bookmark: _Toc106286790][bookmark: _Toc106286932][bookmark: _Toc106287216]5.2.4.2.7	ACR management events subscription charging
5.2.4.2.7.1	General
The clauses below describe the ACR management events subscription charging message flows.
For ACR management events subscription charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.7.2	ACR management events subscription charging - IEC
Figure 5.2.4.2.7.2-1 describes an ACR management events subscription charging message flow in IEC charging.


Figure 5.2.4.2.7.2-1: Charging for ACR management event subscription - IEC
1)	The EAS sends the ACR management event subscribe request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to ACR management event subscribe request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES checks the user plane path management event of the requesting UE with 3GPP Core Network.
3)	The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network.
4)	The EES sends the ACR management event subscribe response to the EAS.
5.2.4.2.7.3	ACR management events subscription charging - PEC
Figure 5.2.4.2.7.3-1 describes an ACR management events subscription charging message flow in PEC charging.


Figure 5.2.4.2.7.3-1: Charging for ACR management event subscription - PEC
1)	The EAS sends the ACR management event subscribe request to the EES.
2)	The EES checks the user plane path management event of the requesting UE with 3GPP Core Network.
3)	The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network.
4)	The EES sends the ACR management event subscribe response to the EAS:
4ch-a)	Charging Data Request [Event]: The EES generates charging data related to ACR management event subscribing and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
4ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.7.4	ACR management events subscription update charging - IEC
Figure 5.2.4.2.7.4-1 describes an ACR management events subscription update charging message flow in IEC charging.


Figure 5.2.4.2.7.4-1: Charging for ACR management event subscription update - IEC
1)	The EAS sends the ACR management event subscription update request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to ACR management event subscription update request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES checks the user plane path management event of the requesting UE with 3GPP Core Network.
3)	The EES updates UE expected behaviour analytics (UE mobility) to 3GPP Core Network.
4)	The EES sends the ACR management event subscription update response (see 3GPP TS 23.558 [9]) to the EAS.
5.2.4.2.7.5	ACR management events subscription update charging - IEC
Figure 5.2.4.2.7.5-1 describes an ACR management events subscription update charging message flow in IEC charging.


Figure 5.2.4.2.7.5-1: Charging for ACR management event subscription update - PEC
1)	The EAS sends the ACR management event subscription update request to the EES.
2)	The EES checks the user plane path management event of the requesting UE with 3GPP Core Network.
3)	The EES updates UE expected behaviour analytics (UE mobility) to 3GPP Core Network.
4)	The EES sends the ACR management event subscription update response to the EAS:
4ch-a)	Charging Data Request [Event]: The EES generates charging data related to ACR management event subscription update and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
4ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264893][bookmark: _Toc106286609][bookmark: _Toc106286791][bookmark: _Toc106286933][bookmark: _Toc106287217]5.2.4.2.8	Session with QoS charging
5.2.4.2.8.1	General
The clauses below describe the Session with QoS charging message flows.
For Session with QoS charging, the following scenarios specified in 3GPP TS 32.290 [6] are supported:
-	IEC;
-	PEC.
5.2.4.2.8.2	Session with QoS creation charging - IEC
Figure 5.2.4.2.8.2-1 describes a Session with QoS creation charging message flow in IEC charging.


Figure 5.2.4.2.8.2-1: Charging for creation of Session with QoS - IEC
1)	The EAS sends the Session with QoS create request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to Session with QoS create request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES subscribes to PDU session status monitoring and request data session with specific QoS from 3GPP 5G Core Network.
3)	The EES sends Session with QoS create response to the EAS.
5.2.4.2.8.3	Session with QoS creation charging - PEC
Figure 5.2.4.2.8.3-1 describes a Session with QoS creation charging message flow in PEC charging.


Figure 5.2.4.2.8.3-1: Charging for creation of Session with QoS - PEC
1)	The EAS sends the Session with QoS create request to the EES.
2)	The EES subscribes to PDU session status monitoring and request data session with specific QoS from 3GPP 5G Core Network.
3)	The EES sends Session with QoS create response to the EAS:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to Session with QoS creation and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.8.4	Session with QoS update charging - IEC
Figure 5.2.4.2.8.4-1 describes a Session with QoS update charging message flow in IEC charging.


Figure 5.2.4.2.8.4-1: Charging for update of Session with QoS - IEC
1)	The EAS sends the Session with QoS update request to the EES:
1ch-a)	Charging Data Request [Event]: The EES generates charging data related to Session with QoS update request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
1ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
1ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
2)	The EES updates data session with specific QoS with 3GPP 5G Core Network.
3)	The EES sends Session with QoS update response to the EAS.
5.2.4.2.8.5	Session with QoS update charging - PEC
Figure 5.2.4.2.8.5-1 describes a Session with QoS update charging message flow in PEC charging.


Figure 5.2.4.2.8.5-1: Charging for update of Session with QoS - PEC
1)	The EAS sends the Session with QoS update request to the EES.
2)	The EES updates data session with specific QoS with 3GPP 5G Core Network.
3)	The EES sends Session with QoS update response to the EAS:
3ch-a)	Charging Data Request [Event]: The EES generates charging data related to Session with QoS update and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
3ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
3ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
5.2.4.2.8.6	Session with QoS notification charging - PEC
Figure 5.2.4.2.8.6-1 describes a Session with QoS notification charging message flow in PEC charging.


Figure 5.2.4.2.8.6-1: Charging for Session with QoS notification - PEC
1)	The EES detects User Plane event for Session with QoS from 3GPP 5G Core Network.
2)	The EES sends Session with QoS notification to EAS:
2ch-a)	Charging Data Request [Event]: The EES generates charging data related to Session with QoS notification and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
2ch-b)	Create CDR: The CHF stores received information and creates a CDR related to the event.
2ch-c)	Charging Data Response [Event]: The CHF informs the EES on the result of the request.
[bookmark: _Toc106264894][bookmark: _Toc106286610][bookmark: _Toc106286792][bookmark: _Toc106286934][bookmark: _Toc106287218]5.2.4.3	CDR generation
[bookmark: _Toc106264895][bookmark: _Toc106286611][bookmark: _Toc106286793][bookmark: _Toc106286935][bookmark: _Toc106287219]5.2.4.3.1	Introduction
The CHF CDRs for edge enabling services charging are generated by the CHF to collect charging information that they subsequently transfer to the Charging Gateway Function (CGF).
The following clauses describe in detail the conditions for generating the CHF CDR.
[bookmark: _Toc106264896][bookmark: _Toc106286612][bookmark: _Toc106286794][bookmark: _Toc106286936][bookmark: _Toc106287220]5.2.4.3.2	Triggers for CHF CDR 
5.2.4.3.2.1	General
An edge enabling services charging CHF CDR is used to collect charging information related to edge enabling services chargeable events for IEC and PEC.
5.2.4.3.2.2	Triggers for CHF CDR generation
A CHF CDR shall be generated by the CHF for each received Charging Data Request [Event].
[bookmark: _Toc106264897][bookmark: _Toc106286613][bookmark: _Toc106286795][bookmark: _Toc106286937][bookmark: _Toc106287221]5.2.4.4	Ga record transfer flows
For Ga protocol application refer to 3GPP TS 32.295 [5].
[bookmark: _Toc106264898][bookmark: _Toc106286614][bookmark: _Toc106286796][bookmark: _Toc106286938][bookmark: _Toc106287222]5.2.4.5	Bee CDR file transfer
For Bee protocol application refer to 3GPP TS 32.297 [4].
[bookmark: _Toc106263899][bookmark: _Toc106264899][bookmark: _Toc106286520][bookmark: _Toc106286615][bookmark: _Toc106286702][bookmark: _Toc106286797][bookmark: _Toc106286939][bookmark: _Toc106287223]6	Definition of Edge Computing charging information
[bookmark: _Toc106264900][bookmark: _Toc106286521][bookmark: _Toc106286616][bookmark: _Toc106286703][bookmark: _Toc106286798][bookmark: _Toc106286940][bookmark: _Toc106287224][bookmark: _Toc106263900]6.1	Definition of charging information for edge enabling infrastructure resource usage charging 
[bookmark: _Toc106263901][bookmark: _Toc106264901][bookmark: _Toc106286522][bookmark: _Toc106286617][bookmark: _Toc106286704][bookmark: _Toc106286799][bookmark: _Toc106286941][bookmark: _Toc106287225]6.1.1	Data description for edge enabling infrastructure resource usage charging
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[bookmark: _Toc106264903][bookmark: _Toc106286619][bookmark: _Toc106286801][bookmark: _Toc106286943][bookmark: _Toc106287227]6.1.1.1.1	General
The Charging Data Request and Charging Data Response are specified in 3GPP TS 32.290 [6] and include charging information. The Charging Data Request can be of type [Event].
Table 6.1.1.1.1-1 describes the use of these messages for converged charging.
Table 6.1.1.1.1-1: Converged charging messages reference table 
	Message
	Source
	Destination

	Charging Data Request
	CEF
	CHF

	Charging Data Response
	CHF
	CEF



The following clauses describe the different fields used in the Charging Data messages and the category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2].
[bookmark: _Toc106264904][bookmark: _Toc106286620][bookmark: _Toc106286802][bookmark: _Toc106286944][bookmark: _Toc106287228]6.1.1.1.2	Charging Data Request message
Table 6.1.1.1.2-1 illustrates the basic structure of a Charging Data Request message from the CEF as used for edge enabling infrastructure resource usage converged charging.
Table 6.1.1.1.2-1: Charging Data Request message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	-
	This field is not applicable.

	Subscriber Identifier
	-
	This field is not applicable.

	NF Consumer Identification
	M
	Described in 3GPP TS 32.290 [6].

	NF Functionality
	M
	Described in 3GPP TS 32.290 [6].

	NF Name
	OC
	Described in 3GPP TS 32.290 [6].

	NF Address
	OC
	Described in 3GPP TS 32.290 [6].

	NF PLMN ID
	OC
	Described in 3GPP TS 32.290 [6].

	Charging Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Retransmission Indicator
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event Type
	OC
	Described in 3GPP TS 32.290 [6].

	Notify URI
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Service Specification Information
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers
	OC
	Described in 3GPP TS 32.290 [6].

	Multiple Unit Usage 
	OM
	Described in 3GPP TS 32.290 [6].

	Rating Group
	OM
	Described in 3GPP TS 32.290 [6].

	Requested Unit
	-
	This field is not applicable.

	Used Unit Container
	OM
	Described in 3GPP TS 32.290 [6].

	Service Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Quota management Indicator
	-
	This field is not applicable.

	Triggers
	OM
	Described in 3GPP TS 32.290 [6].

	Trigger Timestamp
	OM
	Described in 3GPP TS 32.290 [6].

	Time
	OM
	Described in 3GPP TS 32.290 [6].

	Total Volume
	-
	Described in 3GPP TS 32.290 [6].

	Uplink Volume
	OM
	This field holds the information of incoming data volume for the EAS, see DataVolum.InBytesEAS in clause 5.7.2.1 of 3GPP TS 28.552 [13].

	Downlink Volume
	OM
	This field holds the information of outgoing data volume for the EAS, see DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13].

	Service Specific Unit
	-
	This field is not applicable.

	Event Time Stamps
	-
	This field is not applicable.

	Local Sequence Number 
	-
	This field is not applicable.

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EDN ID
	OM
	This field holds the DN of EdgeDataNetwork MOI, see 3GPP TS 28.538 [12].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	Edge Enabling Infrastructure Resource Usage Charging Information
	OM
	This field holds the for edge enabling infrastructure resource usage charging specific information described in clause 6.1.2.1.2.



[bookmark: _Toc106264905][bookmark: _Toc106286621][bookmark: _Toc106286803][bookmark: _Toc106286945][bookmark: _Toc106287229]6.1.1.1.3	Charging data response message
Table 6.1.1.1.3-1 illustrates the basic structure of a Charging Data Response message from the CHF as used for edge enabling infrastructure resource usage converged charging.
Table 6.1.1.1.3-1: Charging Data Response message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	-
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Result
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Failed parameter
	OC
	Described in 3GPP TS 32.290 [6].

	Failure Handling
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Session Failover
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers
	-
	This field is not applicable.

	Multiple Unit Information
	OC
	Described in 3GPP TS 32.290 [6].

	Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Rating Group
	-
	This field is not applicable.

	Granted Unit
	-
	This field is not applicable.

	Validity Time
	-
	This field is not applicable.

	Final Unit Indication
	-
	This field is not applicable.

	Time Quota Threshold 
	-
	This field is not applicable.

	Volume Quota Threshold 
	-
	This field is not applicable.

	Unit Quota Threshold 
	-
	This field is not applicable.

	Quota Holding Time
	-
	This field is not applicable.

	Triggers
	-
	This field is not applicable.



[bookmark: _Toc106264906][bookmark: _Toc106286622][bookmark: _Toc106286804][bookmark: _Toc106286946][bookmark: _Toc106287230]6.1.1.2	Ga message contents
See clause 5.2.2.4.
[bookmark: _Toc106264907][bookmark: _Toc106286623][bookmark: _Toc106286805][bookmark: _Toc106286947][bookmark: _Toc106287231]6.1.1.3	CDR description on the Bee interface
[bookmark: _Toc106264908][bookmark: _Toc106286624][bookmark: _Toc106286806][bookmark: _Toc106286948][bookmark: _Toc106287232]6.1.1.3.1	General
This clause describes the CDR content and format generated for edge enabling infrastructure resource usage charging.
The following tables provide a brief description of each CDR parameter. The category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2]. Full definitions of the CDR parameters, sorted by the name in alphabetical order, are provided in 3GPP TS 32.298 [3].
[bookmark: _Toc106264909][bookmark: _Toc106286625][bookmark: _Toc106286807][bookmark: _Toc106286949][bookmark: _Toc106287233]6.1.1.3.2	Edge enabling infrastructure resource usage charging CHF CDR data 
If enabled, CHF CDRs for edge enabling infrastructure resource usage charging shall be produced for each performance measurement report.
The fields of enabling infrastructure resource usage charging CHF CDR are specified in table 6.1.1.3.2-1.
Table 6.1.1.3.2-1: Edge enabling infrastructure resource usage charging CHF record data
	Field
	Category
	Description

	Record Type 
	M
	Described in 3GPP TS 32.298 [3]

	Recording Network Function ID
	OM
	Described in 3GPP TS 32.298 [3]

	Tenant Identifier
	OM
	Described in 3GPP TS 32.298 [3]

	MnS Consumer Identifier
	OC
	Described in 3GPP TS 32.298 [3]

	NF Consumer Information
	M
	This field holds the information of the CEF that used the charging service

	NF Functionality
	M
	This field contains the function of the node (i.e. CEF)

	NF Name
	OC
	This field holds the name of the CEF used

	NF Address
	OC
	This fields holds the IP Address of the CEF used

	NF PLMN ID
	OC
	This field holds the PLMN identifier (MCC MNC) of the CEF

	Charging Identifier
	OM
	Described in 3GPP TS 32.298 [3]

	Triggers
	OM
	Described in 3GPP TS 32.298 [3]

	List of Multiple Unit Usage
	OM
	This field holds a list of changes in charging conditions for the edge enabling infrastructure resource usage

	Rating Group
	OM
	Described in 3GPP TS 32.298 [3]

	Used Unit Container
	OM
	Described in 3GPP TS 32.298 [3]

	Time
	OM
	This field holds the amount of used time

	Uplink Volume 
	OM
	This field holds the information of incoming data volume for the EAS, see DataVolum.InBytesEAS in clause 5.7.2.1 of 3GPP TS 28.552 [13]

	Downlink Volume 
	OM
	This field holds the information of outgoing data volume for the EAS, see DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13]

	Duration
	M
	Described in 3GPP TS 32.298 [3]

	Record Sequence Number
	C
	Described in 3GPP TS 32.298 [3]

	Cause for Record Closing 
	M
	Described in 3GPP TS 32.298 [3]

	Local Record Sequence Number
	OM
	Described in 3GPP TS 32.298 [3]

	Record Extensions
	OC
	Described in 3GPP TS 32.298 [3]

	Service Specification Information
	OC
	Described in 3GPP TS 32.298 [3]

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9]

	EDN ID
	OM
	This field holds the DN of EdgeDataNetwork MOI, see 3GPP TS 28.538 [12]

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9]

	Edge Enabling Infrastructure Resource Usage Charging Information
	OM
	This field holds the for edge enabling infrastructure resource usage charging specific information described in clause 6.1.2.1.2



[bookmark: _Toc106263902][bookmark: _Toc106264910][bookmark: _Toc106286523][bookmark: _Toc106286626][bookmark: _Toc106286705][bookmark: _Toc106286808][bookmark: _Toc106286950][bookmark: _Toc106287234]6.1.2	Edge enabling infrastructure resource usage charging specific parameters
[bookmark: _Toc106264911][bookmark: _Toc106286627][bookmark: _Toc106286809][bookmark: _Toc106286951][bookmark: _Toc106287235]6.1.2.1	Definition of edge enabling infrastructure resource usage charging information
[bookmark: _Toc106264912][bookmark: _Toc106286628][bookmark: _Toc106286810][bookmark: _Toc106286952][bookmark: _Toc106287236]6.1.2.1.1	General
The Charging Information parameter used for edge enabling infrastructure resource usage charging is provided in the following clauses.
[bookmark: _Toc106264913][bookmark: _Toc106286629][bookmark: _Toc106286811][bookmark: _Toc106286953][bookmark: _Toc106287237]6.1.2.1.2	Definition of edge enabling infrastructure resource usage specific charging information
Specific charging information used for edge enabling infrastructure resource usage charging is provided within the Edge Enabling Infrastructure Resource Usage Charging Information.
The detailed structure of the Edge Enabling Infrastructure Resource Usage Charging Information can be found in table 6.1.2.1.2-1.
Table 6.1.2.1.2-1: Structure of Edge Enabling Infrastructure Resource Usage Charging Information
	Information Element
	Category
	Description

	Mean Virtual CPU Usage
	OCOM
	This field holds the information of mean virtual CPU usage for the EAS, see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13].

	Mean Virtual Memory Usage
	OCOM
	This field holds the information of mean virtual memory usage for the EAS, see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Mean Virtual Disk Usage
	OCOM
	This field holds the information of mean virtual disk usage for the EAS, see VR.VDiskUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Measured Incoming Bytes
	OC
	This field holds the measurement of number of incoming bytes received by the EAS, see DataVolum.InBytesEAS in clause 5.7.2.1 of TS 28.552 [13]

	Measured Outgoing Bytes
	OC
	This field holds the measurement of number of outgoing bytes transmitted from the EAS, see DataVolum.OutBytesEAS in clause 5.7.2.2 of TS 28.552 [13]

	Duration Start Time
	OCOM
	This field holds the start time of the collection period, see 3GPP TS 28.550 [14].

	Duration End Time
	OCOM
	This field holds the end time of the collection period, see 3GPP TS 28.550 [14].



[bookmark: _Toc106264914][bookmark: _Toc106286630][bookmark: _Toc106286812][bookmark: _Toc106286954][bookmark: _Toc106287238]6.1.2.2	Formal edge enabling infrastructure resource usage charging parameter description
[bookmark: _Toc106264915][bookmark: _Toc106286631][bookmark: _Toc106286813][bookmark: _Toc106286955][bookmark: _Toc106287239]6.1.2.2.1	Edge enabling infrastructure resource usage CHF CDR parameters
The detailed definitions, abstract syntax and encoding of edge enabling infrastructure resource usage CHF CDRs parameters are specified in 3GPP TS 32.298 [3].
[bookmark: _Toc106264916][bookmark: _Toc106286632][bookmark: _Toc106286814][bookmark: _Toc106286956][bookmark: _Toc106287240]6.1.2.2.2	Edge enabling infrastructure resource usage resources attributes
The detailed definitions of resources attributes used for edge enabling infrastructure resource usage charging are specified in 3GPP TS 32.291 [7].
[bookmark: _Toc106264917][bookmark: _Toc106286633][bookmark: _Toc106286815][bookmark: _Toc106286957][bookmark: _Toc106287241]6.1.2.3	Detailed message format for converged charging
The following clause specifies per Operation Type the charging data that are sent by CEF for edge enabling infrastructure resource usage converged charging.
The Operation Types are listed in the following order: I (Initial)/U (Update)/T (Termination)/E (Event). Therefore, when all Operation Types are possible it is marked as IUTE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. IUT or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. IU-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-".
Table 6.1.2.3-1 defines the basic structure of the supported fields in the Charging Data Request message for edge enabling infrastructure resource usage converged charging.
Table 6.1.2.3-1: Supported fields in Charging Data Request message
	[bookmark: MCCQCTEMPBM_00000053]Information Element
	Functionality of CEF
	Edge enabling infrastructure resource usage charging

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	-

	NF Consumer Identification
	E

	NF Functionality
	E

	NF Name
	E

	NF Address
	E

	NF PLMN ID
	E

	Charging Identifier
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	E

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Supported Features
	E

	Service Specification Information
	E

	Triggers
	E

	Multiple Unit Usage 
	E

	Rating Group
	-

	Requested Unit
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Used Unit Container
	E

	Service Identifier
	E

	Quota management Indicator
	-

	Triggers
	E

	Trigger Timestamp
	E

	Time
	E

	Total Volume
	-

	Uplink Volume
	E

	Downlink Volume
	E

	Service Specific Unit
	-

	Event Time Stamps
	-

	Local Sequence Number 
	-

	EAS ID
	E

	EDN ID
	E

	EAS Provider Identifier
	E

	Edge Enabling Infrastructure Resource Usage Charging Information
	E



Table 6.1.2.3-2 defines the basic structure of the supported fields in the Charging Data Response message for edge enabling infrastructure resource usage converged charging.
Table 6.1.2.3-2: Supported fields in Charging Data Response message
	[bookmark: MCCQCTEMPBM_00000054]Information Element
	Functionality of CEF
	Edge enabling infrastructure resource usage charging

	
	Supported Operation Types
	E

	Session Identifier
	E

	Invocation Timestamp
	E

	Invocation Result
	E

	Invocation Result Code
	E

	Failed parameter
	E

	Failure Handling
	E

	Invocation Sequence Number
	-

	Session Failover
	-

	Supported Features
	E

	Triggers 
	-

	Multiple Unit Information
	-

	Result Code
	-

	Rating Group
	-

	Granted Unit
	-

	Tariff Time Change
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Validity Time
	-

	Final Unit Indication
	-

	Time Quota Threshold 
	-

	Volume Quota Threshold 
	-

	Unit Quota Threshold 
	-

	Quota Holding Time
	-

	Triggers
	-



[bookmark: _Toc106263903][bookmark: _Toc106264918][bookmark: _Toc106286524][bookmark: _Toc106286634][bookmark: _Toc106286706][bookmark: _Toc106286816][bookmark: _Toc106286958][bookmark: _Toc106287242]6.1.3	Bindings for edge enabling infrastructure resource usage converged charging
The mapping between the Information Elements, resource attributes and CHF CDR parameters for edge enabling infrastructure resource usage converged charging is described in 3GPP TS 32.291 [7].
[bookmark: _Toc106264919][bookmark: _Toc106263904][bookmark: _Toc106286525][bookmark: _Toc106286635][bookmark: _Toc106286707][bookmark: _Toc106286817][bookmark: _Toc106286959][bookmark: _Toc106287243]6.2	Definition of charging information for EAS deployment charging
[bookmark: _Toc106263905][bookmark: _Toc106264920][bookmark: _Toc106286526][bookmark: _Toc106286636][bookmark: _Toc106286708][bookmark: _Toc106286818][bookmark: _Toc106286960][bookmark: _Toc106287244]6.2.1	Data description for EAS deployment charging
[bookmark: _Toc106264921][bookmark: _Toc106286637][bookmark: _Toc106286819][bookmark: _Toc106286961][bookmark: _Toc106287245]6.2.1.1	Message contents
[bookmark: _Toc106264922][bookmark: _Toc106286638][bookmark: _Toc106286820][bookmark: _Toc106286962][bookmark: _Toc106287246]6.2.1.1.1	General
The Charging Data Request and Charging Data Response are specified in 3GPP TS 32.290 [6] and include charging information. The Charging Data Request can be of type [Event].
Table 6.2.1.1.1-1 describes the use of these messages for converged charging.
Table 6.2.1.1.1-1: Converged charging messages reference table
	Message
	Source
	Destination

	Charging Data Request
	CEF
	CHF

	Charging Data Response
	CHF
	CEF



The following clauses describe the different fields used in the Charging Data messages and the category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2].
[bookmark: _Toc106264923][bookmark: _Toc106286639][bookmark: _Toc106286821][bookmark: _Toc106286963][bookmark: _Toc106287247]6.2.1.1.2	Charging Data Request message
Table 6.2.1.1.2-1 illustrates the basic structure of a Charging Data Request message from the CEF as used for EAS deployment converged charging.
Table 6.2.1.1.2-1: Charging Data Request message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	-
	This field is not applicable.

	Subscriber Identifier
	-
	This field is not applicable.

	NF Consumer Identification
	M
	Described in 3GPP TS 32.290 [6].

	NF Functionality
	M
	Described in 3GPP TS 32.290 [6].

	NF Name
	OC
	Described in 3GPP TS 32.290 [6].

	NF Address
	OC
	Described in 3GPP TS 32.290 [6].

	NF PLMN ID
	OC
	Described in 3GPP TS 32.290 [6].

	Charging Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Retransmission Indicator
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event Type
	OC
	Described in 3GPP TS 32.290 [6].

	Notify URI
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Service Specification Information
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers
	OC
	Described in 3GPP TS 32.290 [6].

	Multiple Unit Usage 
	OM
	Described in 3GPP TS 32.290 [6].

	Rating Group
	OM
	Described in 3GPP TS 32.290 [6].

	Requested Unit
	-
	This field is not applicable.

	Used Unit Container
	-
	This field is not applicable.

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EDN ID
	OM
	This field holds the DN of EdgeDataNetwork MOI, see 3GPP TS 28.538 [12].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	EAS Deployment Charging Information
	OM
	This field holds the for EAS deployment charging specific information described in clause 6.2.2.1.2.



[bookmark: _Toc106264924][bookmark: _Toc106286640][bookmark: _Toc106286822][bookmark: _Toc106286964][bookmark: _Toc106287248]6.2.1.1.3	Charging data response message
Table 6.2.1.1.3-1 illustrates the basic structure of a Charging Data Response message from the CHF as used for EAS deployment converged charging.
Table 6.2.1.1.3-1: Charging Data Response message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Result
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Failed parameter
	OC
	Described in 3GPP TS 32.290 [6].

	Failure Handling
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Session Failover
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers 
	-
	This field is not applicable.

	Multiple Unit Information
	OC
	Described in 3GPP TS 32.290 [6].

	Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Rating Group
	-
	This field is not applicable.

	Granted Unit
	-
	This field is not applicable.

	Validity Time
	-
	This field is not applicable.

	Final Unit Indication
	-
	This field is not applicable.

	Time Quota Threshold 
	-
	This field is not applicable.

	Volume Quota Threshold 
	-
	This field is not applicable.

	Unit Quota Threshold 
	-
	This field is not applicable.

	Quota Holding Time
	-
	This field is not applicable.

	Triggers
	-
	This field is not applicable.



[bookmark: _Toc106264925][bookmark: _Toc106286641][bookmark: _Toc106286823][bookmark: _Toc106286965][bookmark: _Toc106287249]6.2.1.2	Ga message contents
See clause 5.2.3.4.
[bookmark: _Toc106264926][bookmark: _Toc106286642][bookmark: _Toc106286824][bookmark: _Toc106286966][bookmark: _Toc106287250]6.2.1.3	CDR description on the Bee interface
[bookmark: _Toc106264927][bookmark: _Toc106286643][bookmark: _Toc106286825][bookmark: _Toc106286967][bookmark: _Toc106287251]6.2.1.3.1	General
This clause describes the CDR content and format generated for EAS deployment charging.
The following tables provide a brief description of each CDR parameter. The category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2]. Full definitions of the CDR parameters, sorted by the name in alphabetical order, are provided in 3GPP TS 32.298 [3].
[bookmark: _Toc106264928][bookmark: _Toc106286644][bookmark: _Toc106286826][bookmark: _Toc106286968][bookmark: _Toc106287252]6.2.1.3.2	EAS deployment charging CHF CDR data 
[bookmark: MCCQCTEMPBM_00000046][bookmark: MCCQCTEMPBM_00000047]If enabled, CHF CDRs for EAS deployment charging shall be produced for each EAS LCM notification (i.e. notifyMOICreation, notifyMOIAttributeValueChanges, or notifyMOIDeletion).
The fields of EAS deployment charging CHF CDR are specified in table 6.2.1.3.2-1.
Table 6.2.1.3.2-1: EAS deployment charging CHF record data
	Field
	Category
	Description

	Record Type 
	M
	Described in 3GPP TS 32.298 [3]

	Recording Network Function ID
	OM
	Described in 3GPP TS 32.298 [3]

	Tenant Identifier
	OM
	Described in 3GPP TS 32.298 [3]

	MnS Consumer Identifier
	OC
	Described in 3GPP TS 32.298 [3]

	NF Consumer Information
	M
	This field holds the information of the CEF that used the charging service.

	NF Functionality
	M
	This field contains the function of the node (i.e. CEF)

	NF Name
	OC
	This field holds the name of the CEF used.

	NF Address
	OC
	This fields holds the IP Address of the CEF used.

	NF PLMN ID
	OC
	This field holds the PLMN identifier (MCC MNC) of the CEF.

	Charging Identifier
	OM
	Described in 3GPP TS 32.298 [3]

	Triggers
	OM
	Described in 3GPP TS 32.298 [3]

	List of Multiple Unit Usage
	OM
	Described in 3GPP TS 32.298 [3]

	Rating Group
	OM
	Described in 3GPP TS 32.298 [3]

	Duration
	M
	Described in 3GPP TS 32.298 [3]

	Record Sequence Number
	C
	Described in 3GPP TS 32.298 [3]

	Cause for Record Closing 
	M
	Described in 3GPP TS 32.298 [3]

	Local Record Sequence Number
	OM
	Described in 3GPP TS 32.298 [3]

	Record Extensions
	OC
	Described in 3GPP TS 32.298 [3]

	Service Specification Information
	OC
	Described in 3GPP TS 32.298 [3]

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EDN ID
	OM
	This field holds the DN of EdgeDataNetwork MOI, see 3GPP TS 28.538 [12].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	EAS Deployment Charging Information
	OM
	This field holds the EAS deployment charging specific information defined in clause 6.2.2.1.2.



[bookmark: _Toc106263906][bookmark: _Toc106264929][bookmark: _Toc106286527][bookmark: _Toc106286645][bookmark: _Toc106286709][bookmark: _Toc106286827][bookmark: _Toc106286969][bookmark: _Toc106287253]6.2.2	EAS deployment charging specific parameters
[bookmark: _Toc106264930][bookmark: _Toc106286646][bookmark: _Toc106286828][bookmark: _Toc106286970][bookmark: _Toc106287254]6.2.2.1	Definition of EAS deployment charging information
[bookmark: _Toc106264931][bookmark: _Toc106286647][bookmark: _Toc106286829][bookmark: _Toc106286971][bookmark: _Toc106287255]6.2.2.1.1	General
The Charging Information parameter used for EAS deployment charging is provided in the following clauses.
[bookmark: _Toc106264932][bookmark: _Toc106286648][bookmark: _Toc106286830][bookmark: _Toc106286972][bookmark: _Toc106287256]6.2.2.1.2	Definition of EAS deployment specific charging information
Specific charging information used for EAS deployment charging is provided within the EAS Deployment Charging Information.
The detailed structure of the EAS Deployment Charging Information can be found in table 6.2.2.1.2-1.
Table 6.2.2.1.2-1: Structure of EAS Deployment Charging Information
	Information Element
	Category
	Description

	EAS Deployment Requirements
	OC
	This field holds the EAS Deployment Requirements, see 3GPP TS 28.538 [12], including the Required EAS Serving Location, Software Image Info, Affinity Anti Affinity ,Service Continuity and virtual Resource.

	LCM Event Type
	Oc
	This field identifies the LCM Event type based on management operation notification of success. See clause 11.1.1 in TS 28.532 [15]

	LCM Start Time
	M
	This field holds the start time of the EAS LCM process, see Start Time in clause 8.3.6.5 Type measJobInfo-ResourceType in 3GPP TS 28.550 [14].

	LCM End Time
	M
	This field holds the end time of the EAS LCM process, see Stop Time in clause 8.3.6.5 Type measJobInfo-ResourceType in 3GPP TS 28.550 [14].



[bookmark: _Toc106264933][bookmark: _Toc106286649][bookmark: _Toc106286831][bookmark: _Toc106286973][bookmark: _Toc106287257]6.2.2.2	Formal EAS deployment charging parameter description
[bookmark: _Toc106264934][bookmark: _Toc106286650][bookmark: _Toc106286832][bookmark: _Toc106286974][bookmark: _Toc106287258]6.2.2.2.1	EAS deployment CHF CDR parameters
The detailed definitions, abstract syntax and encoding of EAS deployment CHF CDRs parameters are specified in 3GPP TS 32.298 [3].
[bookmark: _Toc106264935][bookmark: _Toc106286651][bookmark: _Toc106286833][bookmark: _Toc106286975][bookmark: _Toc106287259]6.2.2.2.2	EAS deployment resources attributes
The detailed definitions of resources attributes used for EAS deployment charging are specified in 3GPP TS 32.291 [7].
[bookmark: _Toc106264936][bookmark: _Toc106286652][bookmark: _Toc106286834][bookmark: _Toc106286976][bookmark: _Toc106287260]6.2.2.3	Detailed message format for converged charging
The following clause specifies per Operation Type the charging data that are sent by CEF for EAS deployment converged charging.
The Operation Types are listed in the following order: I (Initial)/U (Update)/T (Termination)/E (Event). Therefore, when all Operation Types are possible it is marked as IUTE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. IUT or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. IU-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-".
Table 6.2.2.3-1 defines the basic structure of the supported fields in the Charging Data Request message for EAS deployment converged charging.
Table 6.2.2.3-1: Supported fields in Charging Data Request message
	[bookmark: MCCQCTEMPBM_00000055]Information Element
	Functionality of CEF
	EAS deployment charging

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	-

	NF Consumer Identification
	E

	NF Functionality
	E

	NF Name
	E

	NF Address
	E

	NF PLMN ID
	E

	Charging Identifier
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	E

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Supported Features
	E

	Service Specification Information
	E

	Triggers
	E

	Multiple Unit Usage 
	E

	Rating Group
	E

	Requested Unit
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Used Unit Container
	-

	Service Identifier
	-

	Quota management Indicator
	-

	Triggers
	-

	Trigger Timestamp
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Unit
	-

	Event Time Stamps
	-

	Local Sequence Number 
	-

	EAS ID
	E

	EDN ID
	E

	EAS Provider Identifier
	E

	Edge Enabling Infrastructure Resource Usage Charging Information
	E



Table 6.2.2.3-2 defines the basic structure of the supported fields in the Charging Data Response message for EAS deployment converged charging.
Table 6.2.2.3-2: Supported fields in Charging Data Response message
	[bookmark: MCCQCTEMPBM_00000056]Information Element
	Functionality of CEF
	EAS deployment charging

	
	Supported Operation Types
	E

	Session Identifier
	E

	Invocation Timestamp
	E

	Invocation Result
	E

	Invocation Result Code
	E

	Failed parameter
	E

	Failure Handling
	E

	Invocation Sequence Number
	-

	Session Failover
	-

	Supported Features
	E

	Triggers 
	-

	Multiple Unit Information
	-

	Result Code
	-

	Rating Group
	-

	Granted Unit
	-

	Tariff Time Change
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Validity Time
	-

	Final Unit Indication
	-

	Time Quota Threshold 
	-

	Volume Quota Threshold 
	-

	Unit Quota Threshold 
	-

	Quota Holding Time
	-

	Triggers
	-



[bookmark: _Toc106263907][bookmark: _Toc106264937][bookmark: _Toc106286528][bookmark: _Toc106286653][bookmark: _Toc106286710][bookmark: _Toc106286835][bookmark: _Toc106286977][bookmark: _Toc106287261]6.2.3	Bindings for EAS deployment converged charging
The mapping between the Information Elements, resource attributes and CHF CDR parameters for EAS deployment converged charging is described in 3GPP TS 32.291 [7].
[bookmark: _Toc106264938][bookmark: _Toc106263908][bookmark: _Toc106286529][bookmark: _Toc106286654][bookmark: _Toc106286711][bookmark: _Toc106286836][bookmark: _Toc106286978][bookmark: _Toc106287262]6.3	Definition of charging information for edge enabling services charging
[bookmark: _Toc106263909][bookmark: _Toc106264939][bookmark: _Toc106286530][bookmark: _Toc106286655][bookmark: _Toc106286712][bookmark: _Toc106286837][bookmark: _Toc106286979][bookmark: _Toc106287263]6.3.1	Data description for edge enabling services charging
[bookmark: _Toc106264940][bookmark: _Toc106286656][bookmark: _Toc106286838][bookmark: _Toc106286980][bookmark: _Toc106287264]6.3.1.1	Message contents
[bookmark: _Toc106264941][bookmark: _Toc106286657][bookmark: _Toc106286839][bookmark: _Toc106286981][bookmark: _Toc106287265]6.3.1.1.1	General
The Charging Data Request and Charging Data Response are specified in 3GPP TS 32.290 [6] and include charging information. The Charging Data Request can be of type [Event].
Table 6.3.1.1.1-1 describes the use of these messages for converged charging.
Table 6.3.1.1.1-1: Converged charging messages reference table
	Message
	Source
	Destination

	Charging Data Request
	EES
	CHF

	Charging Data Response
	CHF
	EES



The following clauses describe the different fields used in the Charging Data messages and the category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2].
[bookmark: _Toc106264942][bookmark: _Toc106286658][bookmark: _Toc106286840][bookmark: _Toc106286982][bookmark: _Toc106287266]6.3.1.1.2	Charging data request message
Table 6.3.1.1.2-1 illustrates the basic structure of a Charging Data Request message from the EES as used for edge enabling services converged charging.
Table 6.3.1.1.2-1: Charging Data Request message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	-
	This field is not applicable.

	Subscriber Identifier
	-
	This field is not applicable.

	NF Consumer Identification
	M
	Described in 3GPP TS 32.290 [6].

	NF Functionality
	M
	Described in 3GPP TS 32.290 [6].

	NF Name
	OC
	Described in 3GPP TS 32.290 [6].

	NF Address
	OC
	Described in 3GPP TS 32.290 [6].

	NF PLMN ID
	OC
	Described in 3GPP TS 32.290 [6].

	Charging Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Retransmission Indicator
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event Type
	OC
	Described in 3GPP TS 32.290 [6].

	Notify URI
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Service Specification Information
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers
	OC
	Described in 3GPP TS 32.290 [6].

	Multiple Unit Usage 
	OM
	Described in 3GPP TS 32.290 [6].

	Rating Group
	OM
	Described in 3GPP TS 32.290 [6].

	Requested Unit
	-
	This field is not applicable.

	Used Unit Container
	-
	This field is not applicable.

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	Direct Edge Enabling Service Charging Information
	OM
	This field holds the charging information described in clause 6.3.2.1.2 specific for charging of the edge enabling services directly provided by EES, used if structured charging information is required.

	Exposed Edge Enabling Service Charging Information
	OM
	This field is mapped to the NEF API Charging information defined in 3GPP TS 32.254 [16], clause 6.3.1.4, and holds the charging information described in clause 6.3.2.1.3.



[bookmark: _Toc106264943][bookmark: _Toc106286659][bookmark: _Toc106286841][bookmark: _Toc106286983][bookmark: _Toc106287267]6.3.1.1.3	Charging data response message
Table 6.3.1.1.3-1 illustrates the basic structure of a Charging Data Response message from the CHF as used for edge enabling services converged charging.
Table 6.3.1.1.3-1: Charging Data Response message contents
	Information Element
	Converged Charging
Category
	Description

	Session Identifier
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Result
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Failed parameter
	OC
	Described in 3GPP TS 32.290 [6].

	Failure Handling
	OC
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Session Failover
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers 
	-
	Described in 3GPP TS 32.290 [6].

	Multiple Unit Information
	OC
	Described in 3GPP TS 32.290 [6].

	Result Code
	OC
	Described in 3GPP TS 32.290 [6].

	Rating Group
	-
	This field is not applicable.

	Granted Unit
	-
	This field is not applicable.

	Validity Time
	-
	This field is not applicable.

	Final Unit Indication
	-
	This field is not applicable.

	Time Quota Threshold 
	-
	This field is not applicable.

	Volume Quota Threshold 
	-
	This field is not applicable.

	Unit Quota Threshold 
	-
	This field is not applicable.

	Quota Holding Time
	-
	This field is not applicable.

	Triggers
	-
	This field is not applicable.



[bookmark: _Toc106264944][bookmark: _Toc106286660][bookmark: _Toc106286842][bookmark: _Toc106286984][bookmark: _Toc106287268]6.3.1.2	Ga message contents
See clause 5.2.4.4.
[bookmark: _Toc106264945][bookmark: _Toc106286661][bookmark: _Toc106286843][bookmark: _Toc106286985][bookmark: _Toc106287269]6.3.1.3	CDR description on the Bee interface
[bookmark: _Toc106264946][bookmark: _Toc106286662][bookmark: _Toc106286844][bookmark: _Toc106286986][bookmark: _Toc106287270]6.3.1.3.1	General
This clause describes the CDR content and format generated for edge enabling services charging.
The following tables provide a brief description of each CDR parameter. The category in the tables is used according to the charging data configuration defined in clause 5.4 of 3GPP TS 32.240 [2]. Full definitions of the CDR parameters, sorted by the name in alphabetical order, are provided in 3GPP TS 32.298 [3].
[bookmark: _Toc106264947][bookmark: _Toc106286663][bookmark: _Toc106286845][bookmark: _Toc106286987][bookmark: _Toc106287271]6.3.1.3.2	Edge enabling services charging CHF CDR data
If enabled, CHF CDRs for edge enabling services charging shall be produced for each triggering event.
The fields of edge enabling services charging CHF CDR are specified in table 6.3.1.3.2-1.
Table 6.3.1.3.2-1: Edge enabling services charging CHF record data
	Field
	Category
	Description

	Record Type 
	M
	Described in 3GPP TS 32.298 [3].

	Recording Network Function ID
	OM
	Described in 3GPP TS 32.298 [3].

	Tenant Identifier
	OM
	Described in 3GPP TS 32.298 [3].

	MnS Consumer Identifier
	OC
	Described in 3GPP TS 32.298 [3].

	NF Consumer Information
	M
	This field holds the information of the EES that used the charging service.

	NF Functionality
	M
	This field contains the function of the node (i.e. EES).

	NF Name
	OC
	This field holds the name of the EES used.

	NF Address
	OC
	This fields holds the IP Address of the EES used.

	NF PLMN ID
	OC
	This field holds the PLMN identifier (MCC MNC) of the EES.

	Charging Identifier
	OM
	Described in 3GPP TS 32.298 [3].

	Triggers
	OM
	Described in 3GPP TS 32.298 [3].

	List of Multiple Unit Usage
	OM
	Described in 3GPP TS 32.298 [3].

	Rating Group
	OM
	Described in 3GPP TS 32.298 [3].

	Duration
	M
	Described in 3GPP TS 32.298 [3].

	Record Sequence Number
	C
	Described in 3GPP TS 32.298 [3].

	Cause for Record Closing 
	M
	Described in 3GPP TS 32.298 [3].

	Local Record Sequence Number
	OM
	Described in 3GPP TS 32.298 [3].

	Record Extensions
	OC
	Described in 3GPP TS 32.298 [3].

	Service Specification Information
	OC
	Described in 3GPP TS 32.298 [3].

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	Direct Edge Enabling Service Charging Information
	OM
	This field holds the charging information described in clause 6.3.2.1.2 specific for charging of the edge enabling services directly provided by EES, may be used if structured charging information is required.

	Exposed Edge Enabling Service Charging Information
	OM
	This field is mapped to the NEF API Charging information defined in 3GPP TS 32.254 [16], clause 6.3.1.4, and holds the charging information described in clause 6.3.2.1.3.



[bookmark: _Toc106263910][bookmark: _Toc106264948][bookmark: _Toc106286531][bookmark: _Toc106286664][bookmark: _Toc106286713][bookmark: _Toc106286846][bookmark: _Toc106286988][bookmark: _Toc106287272]6.3.2	Edge enabling services charging specific parameters
[bookmark: _Toc106264949][bookmark: _Toc106286665][bookmark: _Toc106286847][bookmark: _Toc106286989][bookmark: _Toc106287273]6.3.2.1	Definition of edge enabling services charging information
[bookmark: _Toc106264950][bookmark: _Toc106286666][bookmark: _Toc106286848][bookmark: _Toc106286990][bookmark: _Toc106287274]6.3.2.1.1	General
The Charging Information parameter used for edge enabling services charging is provided in the following clauses.
[bookmark: _Toc106264951][bookmark: _Toc106286667][bookmark: _Toc106286849][bookmark: _Toc106286991][bookmark: _Toc106287275]6.3.2.1.2	Definition of direct edge enabling services charging specific charging information 
Specific charging information used for edge enabling services charging of EAS registration, EAS discovery, ACR, ACR status, AC information, is provided within the Edge Enabling Service Charging Information, specied in 3GPP TS 23.558 [9], clause 8. May be used detailed information is required, otherwise Edge Enabling Service specific charging information clause 6.3.1.2.1.3 shall be used.
The detailed structure of the Edge Enabling Service Charging Information is described in table 6.3.2.1.2-1, and it reuses the structure of the "NEF API Charging Information" defined in 3GPP TS 32.254 [16], table 6.3.1.4.1.
Table 6.3.2.1.2-1: Structure of Direct Edge Enabling Service Charging Information
	Direct Edge Enabling Service Charging Information
	Category
	Description

	External Individual Identifier
	OC
	The identifier of the UE (i.e. GPSI or identity token), see 3GPP TS 23.558 [9].

	External Group Identifier
	-
	This field is not applicable.

	Internal Group Identifier
	-
	This field is not applicable.

	API Direction
	M
	Described in 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Target Network Function
	OC
	This field holds the identifier of the network function or type of server that either is the destination of the API invocation or triggers the notification, see 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Result Code
	OC
	Described in 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Name
	M
	This field holds the name of the API invoked, see 3GPP TS 23.558 [9], table 6.7.2-2.

	API Reference
	OC
	This field holds the reference to 3GPP TS 29.558 [17], either as the TS number and release (e.g. "3GPP TS 29.558 Rel-17") or the URI to the specification.

	API Content
	OC
	Described in 3GPP TS 29.558 [17], see also 3GPP TS 32.254 [16], table 6.3.1.4.1.



[bookmark: _Toc106264952][bookmark: _Toc106286668][bookmark: _Toc106286850][bookmark: _Toc106286992][bookmark: _Toc106287276]6.3.2.1.3	Definition of exposed Edge Enabling Service specific charging information 
Specific charging information used for exposed Edge Enabling service charging is provided within the Exposed Edge Enabling Service Charging Information.
The detailed structure of the Exposed Edge Enabling Service Charging Information is described in table 6.3.2.1.3-1 and it reuses the "NEF API Charging Information" defined in 3GPP TS 32.254 [16], table 6.3.1.4.1.
Table 6.3.2.1.3-1: Structure of Exposed Edge Enabling Service Charging Information
	Exposed Edge Enabling Service Charging Information
	Category
	Description

	External Individual Identifier
	OC
	The identifier of the UE (i.e, GPSI or identity token), see 3GPP TS 23.558 [9].

	External Group Identifier
	-
	This field is not applicable.

	Internal Group Identifier
	-
	This field is not applicable.

	API Direction
	M
	Described in 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Target Network Function
	OC
	This field holds the identifier of the network function or type of server that either is the destination of the API invocation or triggers the notification, see 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Result Code
	OC
	Described in 3GPP TS 32.254 [16], table 6.3.1.4.1.

	API Name
	M
	This field holds the name of the API invoked, see 3GPP TS 23.558 [9], table 6.7.2-2.

	API Reference
	OC
	This field holds the reference to 3GPP TS 29.558 [17], either as the TS number and release (e.g. "3GPP TS 29.558 Rel‑17") or the URI to the specification.

	API Content
	OC
	Described in 3GPP TS 29.558 [17], see also 3GPP TS 32.254 [16], table 6.3.1.4.1.



[bookmark: _Toc106264953][bookmark: _Toc106286669][bookmark: _Toc106286851][bookmark: _Toc106286993][bookmark: _Toc106287277]6.3.2.2	Formal edge enabling services charging parameter description
[bookmark: _Toc106264954][bookmark: _Toc106286670][bookmark: _Toc106286852][bookmark: _Toc106286994][bookmark: _Toc106287278]6.3.2.2.1	Edge enabling services CHF CDR parameters
The detailed definitions, abstract syntax and encoding of edge enabling services CHF CDRs parameters are specified in 3GPP TS 32.298 [3].
[bookmark: _Toc106264955][bookmark: _Toc106286671][bookmark: _Toc106286853][bookmark: _Toc106286995][bookmark: _Toc106287279]6.3.2.2.2	Edge enabling services resources attributes
The detailed definitions of resources attributes used for edge enabling services charging are specified in 3GPP TS 32.291 [7].
[bookmark: _Toc106264956][bookmark: _Toc106286672][bookmark: _Toc106286854][bookmark: _Toc106286996][bookmark: _Toc106287280]6.3.2.3	Detailed message format for converged charging
The following clause specifies per Operation Type the charging data that are sent by EES for edge enabling services converged charging.
The Operation Types are listed in the following order: I (Initial)/U (Update)/T (Termination)/E (Event). Therefore, when all Operation Types are possible it is marked as IUTE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. IUT or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. IU-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-".
Table 6.3.2.3-1 defines the basic structure of the supported fields in the Charging Data Request message for edge enabling services converged charging.
Table 6.3.2.3-1: Supported fields in Charging Data Request message
	[bookmark: MCCQCTEMPBM_00000057]Information Element
	Functionality of EES
	Edge enabling services charging

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	-

	NF Consumer Identification
	E

	NF Functionality
	E

	NF Name
	E

	NF Address
	E

	NF PLMN ID
	E

	Charging Identifier
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	E

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Supported Features
	E

	Service Specification Information
	E

	Triggers
	E

	Multiple Unit Usage 
	-

	Rating Group
	-

	Requested Unit
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Used Unit Container
	-

	Service Identifier
	-

	Quota management Indicator
	-

	Triggers
	-

	Trigger Timestamp
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Unit
	-

	Event Time Stamps
	-

	Local Sequence Number 
	-

	EAS ID
	E

	EAS Provider Identifier
	E

	Direct Edge Enabling Service Charging Information
	E

	Exposed Edge Enabling Service Charging Information
	E



Table 6.3.2.3-2 defines the basic structure of the supported fields in the Charging Data Response message for edge enabling services converged charging.
Table 6.3.2.3-2: Supported fields in Charging Data Response message
	[bookmark: MCCQCTEMPBM_00000058]Information Element
	Functionality of EES
	Edge enabling services charging

	
	Supported Operation Types
	E

	Session Identifier
	E

	Invocation Timestamp
	E

	Invocation Result
	E

	Invocation Result Code
	E

	Failed parameter
	E

	Failure Handling
	E

	Invocation Sequence Number
	-

	Session Failover
	-

	Supported Features
	E

	Triggers 
	-

	Multiple Unit Information
	-

	Result Code
	-

	Rating Group
	-

	Granted Unit
	-

	Tariff Time Change
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Validity Time
	-

	Final Unit Indication
	-

	Time Quota Threshold 
	-

	Volume Quota Threshold 
	-

	Unit Quota Threshold 
	-

	Quota Holding Time
	-

	Triggers
	-



[bookmark: _Toc106263911][bookmark: _Toc106264957][bookmark: _Toc106286532][bookmark: _Toc106286673][bookmark: _Toc106286714][bookmark: _Toc106286855][bookmark: _Toc106286997][bookmark: _Toc106287281]6.3.3	Bindings for edge enabling services converged charging
The mapping between the Information Elements, resource attributes and CHF CDR parameters for edge enabling services converged charging is described in 3GPP TS 32.291 [7].
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