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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc85654388][bookmark: _Toc85708239]Introduction
This report is to study enhancement of the Nchf converged charging service.
[bookmark: scope][bookmark: _Toc85654389][bookmark: _Toc85708240]
1	Scope
The present document studies the potential use cases, requirements, and solutions for the enhancements of the Nchf converge charging service.
The study will cover and identify gaps for:
-	optimizations regarding amount of information in the request and number of requests,
-	enhancement of input to rating,
- 	cancelling of chargeable events for unsuccessful scenarios,
- 	enhancement of non-blocking mechanism,
-	enhancements of triggers having more consistent triggers and use of NF specific triggers
Improvements on how to maintain the source code presentations (yaml and ASN.1) the document structure for these will be studied,
[bookmark: references][bookmark: _Toc85654390][bookmark: _Toc85708241]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".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc85654391][bookmark: _Toc85708242]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc85654392][bookmark: _Toc85708243]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: _Toc85654393][bookmark: _Toc85708244]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc85654394][bookmark: _Toc85708245]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].
<ABBREVIATION>	<Expansion>

[bookmark: _Toc72481526][bookmark: _Toc85708246]4	Overview
The Nchf converged charging services was first released in Rel-15. This first iteration was to a large extent, with some minor exceptions, copying and combining its predecessors, Ro and Rf, based on Diameter to a service based interface (SBI) supporting converged charging service. The depiction of the internal architecture of the Converged Charging System (CCS) was to a large extent based on the Online Charging System (OCS).
The combination of the Diameter Ro and Rf interfaces into one converged charging service together with the move of the integration point for CDRs have led to that all the information previously reported and transported over two or more interfaces now needs to be transported over a single interface. This makes it essential that the converged charging interface is optimized in regard to the amount of information and number of reports sent, or at least allows for such an optimization if needed.
Low latency requirements increased by new business cases may need enhancements to the non-blocking mechanism.
Charging of new service together with converged charging have increased the need for more information in the input to rating.
The use of event-based charging has led to a need for cancelling the charging for the chargeable event, e.g. refund, for unsuccessful scenarios or cases not possible to fulfil.
The document structure of the actual service, i.e. yaml, followed the handling of Ro and Rf, based on Diameter, which may need improvements.
[bookmark: _Toc72481535][bookmark: _Toc85708247]5	Charging scenarios and key issues
[bookmark: _Toc85708248][bookmark: _Toc72481536]5.1	Charging information optimization

[bookmark: _Toc85708249]5.2	Charging request optimization

[bookmark: _Toc85708250]5.3	Rating input enhancement
[bookmark: _Toc85708251]5.3.1	Use Case #3a Enhancement of input to CHF Rating.
A End User (subscriber) has subscribed to a service with multiple QoSs. The PCF dynamically decides to authorize a QoS based on the network information. When granting a quota, the CHF may need additional authorized QoS information corresponding to the Rating Group to assist  CHF to grant quota per Rating Group. 
[bookmark: _Hlk989157]As per the current specifications, the PDU charging information includes the default QoS information (Authorized QoS Information for PDU session and Subscribed QoS Information), which there is not the QoS information corresponding to the Rating Group.
The QoS information is an example as the input to the CHF rating.
Editor’s note: The other information for the enhancement of input to CHF rating will be introduced case by case and ffs.
[bookmark: _Toc85708252]5.3.2	Potential charging requirements
REQ-3GPPCH-ER-01	The 5G system should support the enhancement of input to CHF rating based on the QoS information.
[bookmark: _Toc85708253]5.3.3	The key issues
[bookmark: _Toc536240442][bookmark: _Toc85708254]5.3.3.1 	Key issue #3a: Enhancement of input to CHF Rating 
This key issue is for investigating how to support the enhancement of input to CHF Rating considering REQ-3GPPCH-01. 
This investigation covers the following:
-	identification and classification of information which can be used as the input to CHF rating.
-	identification the Network Funtions which can provide the input to support the CHF rating.
-	determine the interaction to support the enhancement of input to CHF rating.

[bookmark: _Toc85708255]5.4	Chargeable events and sessions cancelling

[bookmark: _Toc85708256]5.5	Non-blocking mechanism enhancement
[bookmark: _Toc85708257]5.5.1	Use Case # 5a Failed to grant the quota
When End user accesses the services and the non-blocking mode is adopted based on the PCC rule, the quota request is sent to the CHF not before the service delivery. The quota is fail to be granted by CHF as the following situations: 
· the end-user service restrictions or limitations related to the end-user
· the end user's account could not cover the requested service
· CHF denies the service request in order to terminate the service for other reasons.
· Etc.
The service delivery will be started and then stopped because of the service start is beyond the control of the CHF. 
In order to avoid the UE frequently initiates service requests which may cause the CHF attacking, or affect user’s experience, in that case, the non-blocking mode can be disabled temporarily based on the information of CHF and resumed later. 
[bookmark: _Toc85708258]5.5.2	Potential charging requirements
REQ-3GPPCH-NB-01	The 5G system should support to disable temporarily the non-blocking mode.
REQ-3GPPCH-NB-02	The 5G system should support to resume the non-blocking mode.
[bookmark: _Toc85708259]5.5.3	The key issues
[bookmark: _Toc85708260]5.5.3.1 	Key issue #5a: the Non-Blocking Mode Disable/Enable
This key issue is for investigating how to disable/enable non-blocking mode considering REQ-3GPPCH-NB-01 and REQ-3GPPCH-NB 02. 
This investigation covers the following:
-	identification the non-blocking mode disable/enable is per serivce or per UE.
-	identification the Network Funtions which disable/enable non-blocking mode.
-	determination of the interactions required to disable/enable non-blocking mode for the special user/service.
[bookmark: _Toc85708261]5.5.4	Solutions
Editor’s note: using the Nchf_SpendingLimitControl service may be an alternative solution.

[bookmark: _Toc85708262]6	Documentation improvements

[bookmark: _Toc72481594][bookmark: _Toc85708263]7	Conclusions and recommendations
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