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[bookmark: foreword][bookmark: _Toc29809][bookmark: _Toc133328248]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc2341][bookmark: _Toc133328249]
1	Scope
The present document studies the charging aspects to better support vertical scenarios, which is different with the existing customer charging baseline, specified in TS 32.240 [2], and makes the evolution of charging specifications clearer, which focuses on studying the charging principles and references of verticals charging, and aims to provides an guideline for other charging management TSs that specify the verticals charging.
All terms, definitions and abbreviations used in the present document, that are common across 3GPP TSs, are defined in the 3GPP Vocabulary, TR 21.905 [1].
[bookmark: references][bookmark: _Toc4224][bookmark: _Toc133328250]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 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging". 
[4]	3GPP TS 32.257: "Telecommunication management; Charging management; Edge computing domain charging".
[5]	3GPP TS 28.201: "Telecommunication management; Charging management; Network slice performance and analytics charging in the 5G System (5GS); Stage 2".
[6]	3GPP TS 28.202: "Telecommunication management; Charging management; Network slice management charging in the 5G System (5GS); Stage 2".
[7]	3GPP TS 28.203: "Telecommunication management; Charging management; Network slice admission control charging in the 5G System (5GS)".
[8]	3GPP TR 28.828: "Study on charging aspects for enhanced support of non-public networks".
[9]	3GPP TR 28.839: "Study on time sensitive networking charging".
[10]	3GPP TR 32.847: "Study on Charging Aspects for Network Slicing Phase 2".
[11]	3GPP TR 28.827: "Study on 5G charging for additional roaming scenarios and actors".
[bookmark: definitions][bookmark: _Toc21247][bookmark: _Toc133328251]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc18179][bookmark: _Toc133328252]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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc10465][bookmark: _Toc133328253]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc14389][bookmark: _Toc133328254]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5G LAN	5G Local Area Network
AMF	Access and Mobility Management Function
CSC	Communication Service Customer 
CSP	Communication Service Provider 
ECSP	Edge Computing Service Provider
MVNO	Mobile Virtual Network Operator
NEF	Network Exposure Function
NPN	Non-Public Network
NPN-SP	NPN Service Provider
NSP	Network Slice Provider
SMF	Session Management Function
TSN	Time Sensitive Networking
TSN-SP	Time Sensitive Networking Service Provider
TS-SP	Time Sensitive Service Provider
[bookmark: _Toc489542563][bookmark: _Toc464661771][bookmark: _Toc133328255]4	Background 
[bookmark: _Toc2086442][bookmark: _Toc107606556][bookmark: _Toc133328256]4.1	General
For 5GS, there are several charging specifications focus on the charging aspects about wholesale and business to business for Industry verticals. Corresponding charging specifications needs to be studied on how it could be documented, including but not limited to the charging aspect of Network Slice, Non-Public Network, Time Sensitive Network, Edge Computing, and 5G LAN etc. The charging architecture and principles of vertical scenarios are different from those of subscriber charging scenarios which specified in the TS 32.240 [2]. 

[bookmark: _Toc489542564][bookmark: _Toc133328257]4.2	Charging specifications reference considerations 
A set of charging specific TSs covers the 5GS domains and 5G service levels (e.g. Network slice, 5G LAN and TSN etc.) respectively, in the TS 32.2xx and TS 28.2XX TS number ranges. These TSs describe the mapping of the common charging architecture, charging requirements and charging principles onto the specific services, scenarios, for converged online and offline charging. They are commonly referred to as the middle tier charging TSs.
The following charging technical specifications reference for vertical charging are: 
· NEF Charging is specified in the TS 32.254 [3].
· 5G LAN Charging is specified in the TS 32.254 [3].
· Edge Computing is specified in the TS 32.257 [4].
· Network Slicing is covered under TS 28.201 [5], TS 28.202 [6] and TS 28.203 [7].
The following charging technical report reference for vertical charging are: 
· NPN Charging is studied in the TR 28.828 [8]
· TSN Charging is studied in the TR 28.839 [9]
· Network slice charging is studied in the TR 32.847 [10]
· Wholesale charging is studied in the TR 28.827 [11].
A set of TSs in the TS 32.29x range covers common aspects, such as CDR parameter and syntax descriptions, online and offline charging applications, and the charging interactions within the network (CDR transfer) as well as between the network and the Billing Domain (CDR file transfer).
[bookmark: _Toc133328258]5	Business Roles
To support the 5G and further service charging, the business roles for the current supported special service charging in the specifications which is related with the vertical charging are listed: 
Network Slicing: 
· Communication Service Provider (CSP): who provides the Provides communication services to Communication Service Customer (CSC). e.g. tenant, vertical.
· Network Slice Provider (NSP): The CSP or NOP who provides Network Slice as a Service.
Edge Computing: 
· ECSP (Edge Computing Service Provider) who provides edge data network environment.
Network Exposure Charging: 
· External 3rd party service provider: Who hosting an Application(s) and consumers the services provided by 3GPP network via Network Capability Exposure, such as the 5G LAN.
NPN Charging: 
· NPN Service Provider (NPN-SP): a Communication Service Provider (CSP) which provides communication services for non-public use, e.g. vertical, tenant, NOP.
TSN Charging: 
· TSN Service Provider (TSN-SP): provides communication services for TSN Bridge use, e.g. enterprise.
· TS Service Provider (TS-SP): provides communication services for time-sensitive communication and time synchronization, e.g. enterprise.
Wholesale charging:
· Additional actor: This is a retailer or a wholesaler of mobile services but does not own licensed radio spectrum, an additional actor that is a retailer is often referred to as Mobile Virtual Network Operator (MVNO). 
Editor’s Note: The high level of business roles is ffs.   

[bookmark: _Toc133328259]6	Key issues
[bookmark: _Toc133328260]6.1	Key issues and solutions mapping
The high level of key issues for the vertical charging covers the following:
-	Key Issues-01: Clarify the charging principles for vertical-oriented charging.
-	Key Issues-02: Determine the charging architecture mapping for vertical-oriented Charging.
The mapping between the key issues and the potential solutions are present as shown below:
Table 6.1-1: Mapping of Potential Solutions to Key Issues
	Solutions
	Key Issues
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Editor’s Note: The detailed key issues and the potential solutions are ffs.
[bookmark: _Toc133328261]6.2	Key issue #1: Clarify the charging principles for vertical-oriented charging
[bookmark: _Hlk130393239][bookmark: _Toc133328262]6.2.1	General
The high-level requirements for charging are specified in TS 22.115 [X] and the common charging architecture and framework are specified in the TS 32.240 [2]. The detailed requirements for service charging (e.g. network slice charging) and service specified charging architecture are specified in the service charging specifications, such as the TS 28.201 [5] and TS 28.202 [6], The charging principles on the basis of the charging architecture and framework and charging requirements are present.
[bookmark: _Toc133328263][bookmark: _Hlk130393278]6.2.2	Key issues description
The following key issues are identified:
-	Investigates the existing charging principles for the vertical-oriented charging;
-	Determine the documents structure of charging principles for the vertical charging.

[bookmark: _Toc133328264]6.3	Key issue #2: Determine the charging architecture applicable for vertical-oriented Charging
[bookmark: _Toc133328265]6.3.1	General
The high-level requirements for charging are specified in TS 22.115 [X] and the common charging architecture and framework are specified in the TS 32.240 [2]. The detailed requirements for service charging (e.g. network slice charging) and service specified charging architecture are specified in the service charging specifications, such as e.g. the TS 28.201 [5], TS 28.202 [6] and TS 28.203 [7].
[bookmark: _Toc133328266]6.3.2	Key issues description
The following key issues are identified:
-	Investigates the existing service specified charging architecture for vertical-oriented charging;
-	Determine the currently defined charging architecture applicable for vertical-oriented charging;
-	Determine the document structure for the common charging architecture for vertical-oriented charging.

[bookmark: _Toc133328267]7	Solutions
[bookmark: _Toc133328268]7.1	Solutions #x: <Solution name>
[bookmark: _Toc133328269][bookmark: _Toc101258754][bookmark: _Toc96705963][bookmark: _Toc85808612][bookmark: _Toc85822936][bookmark: _Toc96699572][bookmark: _Toc107916509][bookmark: _Toc107917061][bookmark: _Toc107917623][bookmark: _Toc107918423]7.1.1	Solution Description
[bookmark: _Toc96699573][bookmark: _Toc101258755][bookmark: _Toc85808613][bookmark: _Toc96705964][bookmark: _Toc85822937][bookmark: _Toc107916510][bookmark: _Toc107917062][bookmark: _Toc107917624][bookmark: _Toc107918424][bookmark: _Toc133328270]7.1.1.1	General
[bookmark: _Toc133328271]7.1.1.1	Solution XXX
[bookmark: _Toc133328272]7.1.2	Solution Evaluation

[bookmark: _Toc133328273]8	Conclusions and recommendations

[bookmark: clause4][bookmark: startOfAnnexes][bookmark: _Toc24420][bookmark: _Toc133328274]
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