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[bookmark: foreword][bookmark: _Toc63426194]
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, certain 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" shall not to be used as 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
[bookmark: introduction]The constructions "is" and "is not" do not indicate requirements.
[bookmark: scope][bookmark: _Toc63426195]
1	Scope
The present document continues the study on charging aspects of network slicing covered by 3GPP TR 32.845 [2] but no longer limited to charging data collection functionalities without quota management as specified for Network Slice management charging in 3GPP TS 28.202 [3] and for Network slice performance and analytics charging in 3GPP TS 28.201 [4].
The following is studied:
-	Network slice converged charging for Network Slices enabled over 3GPP 5GS;
-	Correlation aspects between Network Slice charging and the end user charging accessing the Network Slice;
-	Inter-Provider (B2B) charging aspects by considering the different Organizations (e.g. MNO, Verticals).
The Converged Charging service aspects associated to the 3GPP TR 23.700-40 [5] conclusion on network slice information is also considered.
[bookmark: references][bookmark: _Toc63426196]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 TR 32.845: "Charging management; Study on charging aspects of network slicing”.
[3]	3GPP TS 28.202: "Charging management; Network slice management charging in the 5G System (5GS); Stage 2".
[4]	3GPP TS 28.201: "Charging management; Network slice performance and analytics charging in the 5G System (5GS); Stage 2".
[5]	3GPP TR 23.700-40: "Study on enhancement of network slicing; Phase 2”.
[6]	GSMA 5GJA NG.116: "Generic Network Slice Template".
[7]	3GPP TS 23.501: "System Architecture for the 5G System (5GS); Stage 2".
[8]	3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".
[bookmark: definitions][bookmark: _Toc63426197]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc63426198]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
<defined term>: <definition>.
[bookmark: _Toc63426199]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc63426200]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].
5GJA		5G Joint Activity (Initiative of NG)
CSC	Communication Service Customer 
CSP	Communication Service Provider 
EPS	Evolved Packet System 
GSM	Global System for Mobile Communications
GSMA	GSM Association
GST	Generic Network Slice Template
NEST	Network Slice Types
NG	Networks Group (GSMA WG)
NOP	Network Operator 
NSC	Network Slice Customer 
NSI	Network Slice Instance
NSP	Network Slice Provider
[bookmark: clause4][bookmark: _Toc63426201]4	General background
[bookmark: _Toc63426202]4.1	Background from GSMA
GSMA 5GJA has specified in NG.116 [6] the concept of Generic Network Slice Template (GST) from which several Network Slice Types (NESTs) can be derived by assigning values to applicable attributes defined in the GST.
As per 3GPP TS 23.501 [7] is the network slice a logical network that provides specific network capabilities and network characteristics, and GSMA tailored the network slice based on the specific requirements adhered to a Service Level Agreement (SLA) agreed between Network Slice Customer (NSC) and Network Slice Provider (NSP).
Multiple roles related to network slicing are defined by GSMA and displayed in figure 4.1-1, based on some roles specified in 3GPP TS 28.530 [8] and described in 3GPP TR 32.845 [2].  
The Charging model will fullfill the following used roles: 
-	Communication Service Customer (CSC): Uses communication services, e.g. end user, tenant, vertical.
-	Communication Service Provider (CSP): Provides communication services. Designs, builds and operates its communication services. The CSP provided communication service can be built with or without network slice. 
-	Network Operator (NOP): Designs, builds and operates networks and provides related services, including network services and network slices. 
-	Network Slice Customer (NSC): The CSP or CSC who uses Network Slice as a Service.
-	Network Slice Provider (NSP): The CSP or NOP who provides Network Slice as a Service.
Depending on the scenarios an organisation can play one or several roles simultaneously, and apply charging models based on corresponding business relationship, e.g.: 
-	Charging models for CSP to charge CSC for using communication services
-	Charging models for NOP to charge CSP for using their Networks and related Network services
-	Charging models for NOP playing NSP Role to charge CSP playing NSC Role for using their Networks and related network slices


Figure 4.1-1: Model roles in network slicing
The GST is a set of generic attributes that can characterise a type of network slice/service and is not tied to any specific network deployment. 
The NEST is a GST filled with values. The attributes and their values are assigned to fulfil a given set of requirements derived from a network slice customer use case. The NEST is an input to the network slice preparation performed by NSP. 
Figure 4.1-2 places the GST and NEST in the context of the network slice lifecycle. As first step, the NSC provides the service requirements for the use case that it would like to fulfil, to the NSP. The NSP maps the service requirements into the attributes of the GST with the appropriate values generating a NEST. 

Figure 4.1-2: GST and NEST in context of the network slice lifecycle 

Editor’s Note: The addition of the concept of Network Slice Instance (NSI) is ffs.
[bookmark: _Toc63426203]4.2	Background from 3GPP network architecture 
The architectural requirements per 3GPP TR 23.700-40 [5] are copied below to derive potential charging requirements:
-	Solutions shall build on the 5G System architectural principles as in 3GPP TS 23.501 [7], including flexibility and modularity for newly introduced functionalities.
-	Subject to operator policy and national/regional regulations, solutions shall be able to exempt Emergency services, Multimedia Priority Service, and Mission Critical Service from count limits.
NOTE:	Handling of UE/PDU Session count exemption and any pre-emption to other non-mission critical services is expected to be controlled by operator policy.
-	While the support of network slicing applies only to 5GS, solutions supports subscriptions that allows EPS/5GS interworking. Therefore EPS/5GS interworking needs to be considered for the enforcement of counts for maximum number of UEs per network slice and for maximum number of PDU Sessions per network slice.
[bookmark: _Toc63426204]4.3	Network Slice Management Charging
Network Slice Management Charging specified by 3GPP TS 28.202 [3], enables the Converged Charging System (CCS) to capture for each Network Slice instance per 3GPP TS 28.530 [8] definition, the supported list of service profiles representing the Service Level Specification (SLS) between Network Slice Customer (NSC) and Network Slice Provider (NSP). 
For each S-NSSAI, associated attributes and their values representing the Service Level Specification (SLS) are available to the Converged Charging system, via service profiles captured with the NetworkSlice instance.
These information are captured in NSM charging CHF record generated by CHF upon NetworkSlice instance creation, modification and termination. 
[bookmark: _Toc63426205]5	Potential charging requirements
REQ-NSCH-01	The 5G charging framework should support converged charging per S-NSSAI.
REQ-NSCH-02	The 5G charging framework should support converged charging per S-NSSAI, based on "number of UEs".
REQ-NSCH-03	The 5G charging framework should support converged charging per S-NSSAI, based on "number of PDU sessions". 
REQ-NSCH-04	The 5G charging framework should support converged charging per S-NSSAI, based on "number of UEs", exempting Emergency Registered UEs
REQ-NSCH-05	The 5G charging framework should support converged charging per S-NSSAI, based on "number of PDU sessions", exempting Emergency services, Multimedia Priority Service, and Mission Critical Service.
REQ-NSCH-06	The 5G charging framework should support converged charging per S-NSSAI, based on "number of UEs", including UEs connected in the EPS.
REQ-NSCH-07	The 5G charging framework should support converged charging per S-NSSAI, based on "number of PDU sessions", including PDN connections in the EPS.
REQ-NSCH-08	The 5G charging framework should support converged charging per tenant based on assigned group of S-NSSAI(s). 
[bookmark: _Toc63426206]6	Key Issues
[bookmark: _Toc63426207]6.1	Key Issue #1: Converged Charging for max. number of UEs per network slice
[bookmark: _Toc63426208]6.1.1	General Description
This key issue is for investigating how to support network slice access based converged charging service on max. number of UEs. 
Maximum number of UEs is one of the attributes in the GST documented in GSMA 5GJA NG.116 [6] characterising the network slice and defined as the maximum number of UEs that can use the network slice simultaneously. The max. number of UEs that can use the network slice simultaneously is one criteria for usage control of network slice, it is therefore an aspect to be considered for converged charging.
This investigation covers the following:
-	determination of max. number of UEs per slice that can use the network slice simultaneously to be used as a criteria for converged charging service;
-	identification of the main charging information to be collected in addition to max. number of UEs; 
-	determination of the main interactions with the NF or service usage to obtain the network slice authorization and usage based on max. number of UEs;
- 	determination of all needed charging information;
[bookmark: _Toc63426209]6.1.2	Solution#1
[bookmark: _Toc63426210]6.1.3	Solution#2
[bookmark: _Toc63426211]6.1.x	Evaluation

[bookmark: _Toc63426212]6.2	Key Issue #2: Converged Charging for max. number of PDU sessions per network slice
[bookmark: _Toc63426213]6.2.1	General Description
This key issue is for investigating how to support network slice access based converged charging service. on max. number of PDU sessions.
Maximum number of PDU sessions is one of the attributes in the GST documented in GSMA 5GJA NG.116 [6] characterising the network slice and defined as maximum number of concurrent PDU supported by the network slice. The number of max. number of PDU sessions is one criteria for usage control of network slice, it is therefore an aspect to be considered for converged charging.
This investigation covers the following:
-	determination of max. number of PDU sessions per slice that can use the network slice simultaneously to be used as a criteria for converged charging service;
-	identification of the main charging information to be collected in addition to max. number of PDU sessions; 
-	determination of the main interactions with the NF or service usage to obtain the network slice authorization and usage based on max number of PDU sessions;
- 	determination of all needed charging information.
[bookmark: _Toc63426214][bookmark: historyclause]
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