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[bookmark: foreword][bookmark: _Toc143984333]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: _Toc143984334]
1	Scope
The present document studies the CHF discovery and selection in order to support the discovery of a CHF by the NF consumers like SMF, AMF, SMSF and PCF based on information about network segments that the CHF belongs to.
The following are studied:
· possible charging scenarios and requirements which makes use of CHF Segmentation. 
· potential charging solutions which make use of CHF Segmentation.

[bookmark: references][bookmark: _Toc143984335]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 29.510: "Network Function Repository Services".
[3]	3GPP TS 32.290: " Services, operations and procedures of charging using Service Based Interface (SBI) ".
[4]	3GPP TS 32.255 “5G data connectivity domain charging; Stage 2”
[5]	3GPP TS 23.501 “System architecture for the 5G System (5GS);Stage 2”



[bookmark: definitions][bookmark: _Toc143984336]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc143984337]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: _Toc143984338]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc143984339]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].
AMF	Access and Mobility management Function
CHF	Charging Function
IP	Internet Protocol
NF	Network Function
NRF	Network Repository Function
PCF	Policy Control Function
SMF	Session Management Function
SMSF	Short Message Service Function




[bookmark: _Toc143984340]4	Overview
The current NRF Based Discovery can use the SUPI, GPSI PLMN and CHF Group ID for CHF Discovery and Selection according to TS 29.510 [2] clause 6.1.6.2.32, and TS 32.290[3] clause 6.1. The CHF(s) can be selected taking in account the business model in use by a Customer, for instance its possible to group the CHF instance(s) for enterprises customers and another one for non-enterprise customers, and taking in account the deployment model in place (e.g. central or local/edge).
The present document aims to study on how to enhance CHF Discovery and selection by the NF Consumers like SMF, AMF, SMSF, PCF and other NFs, as specified in various 3GPP Charging Specifications.

[bookmark: _Toc143984341]5	CHF Selection Scenarios and Key Issues


[bookmark: _Toc143984342]5.1	Topic #1: CHF Selection by NF Consumers Information 

[bookmark: _Toc136348598][bookmark: _Toc143984343]5.1.1	General description and assumptions

The CHF Selection, in a non-roaming scenario can be done by the SMF at the PDU Session establishment through the following priority (according to 3GPP TS 32.255 [4] clause 5.1.8)
· CHF address(es) with possible associated CHF instance ID(s) and/or CHF set ID(s) provided by the PCF for the PDU session.
· UDM provided charging characteristics.
· NRF based discovery.
· SMF locally provisioned charging characteristics.
On a roaming scenario the CHF Selection is supported taking in consideration the above point. The following exceptions apply (according to 3GPP TS 32.255 [4] clause 5.1.9.2) – Edge emphasize:
In local breakout scenario, at PDU session establishment, the CHF selection mechanism specified in clause 5.1.8 applies to:
· The V-SMF for CHF selection in VPLMN, is the same as in the home routed scenario.
· The V-SMF for CHF selection in HPLMN, with the following differences.
· CHF address(es) selection mechanisms based on PCF, UDM, and local configuration are not applicable.
· NRF based discovery, the H-CHF can be selected based on the H-PLMN of the UE.
[bookmark: _Toc136348599]Therefore, the CHF Instance should be also selected upon the NF Consumer derived information.

[bookmark: _Toc143984344]5.1.2	Potential charging requirements
The following are potential high-level charging requirements, derived from the requirements in TS 32.255 [4].
REQ-CH_ SELCHF_LO -01: The 5GS should be able to provide a CHF Instance based on the NF Consumer Location.

[bookmark: _Toc136348600][bookmark: _Toc143984345]5.1.3	Key issues#1.1: Charging events and charging information required
This key issue is for investigating how to support the selection of a CHF Instance based on the Location considering REQ-CH_ SELCHF_LO -01. This investigation covers the following:
-	identification of the CHF Instance based on NF Consumer derived information;

[bookmark: _Toc136348602]
[bookmark: _Toc143984346]5.1.4	Possible Solutions


[bookmark: _Toc143984347]5.1.5	Evaluation
[bookmark: _Toc136348603]
[bookmark: _Toc143984348]5.1.6	Conclusion

[bookmark: _Toc143984349]5.2	Topic #2: CHF Selection based on SUPI or Group ID
[bookmark: _Toc143984350]5.2.1		General description and assumptions 
Currently, based on TS 23.501 [5], the CHF selection functionality in NF consumer or in SCP should consider one of the following factors:
· CHF Group ID of the UE's SUPI.
· SUPI; the NF consumer selects a CHF instance based on the SUPI range the UE's SUPI belongs to or based on the results of a discovery procedure with NRF using the UE's SUPI as input for CHF discovery.
In the case of delegated discovery and selection in SCP, the NF consumer shall include all available factors in the request towards SCP.
Therefore, it should be improved the time required for such operation, for use cases which make use of latency as one the main requirements.
[bookmark: _Toc143984351]5.2.2	Potential charging requirements
The following are potential high-level charging requirements, derived from the requirements in TS 32.255 [4].
REQ-CH_ SELCHF_LA -01: The 5GS should be able to optimize the CHF Selection during the PDU Session Establishment

[bookmark: _Toc143984352]5.2.3	Key issues#2.1: Charging events and charging information required
This key issue is for investigating how to support the selection of a CHF Instance based on SUPI or Group ID considering REQ-CH_ SELCHF_LA -01. This investigation covers the following:
-	CHF Instance Selection optimization.
-	identification and classification of the charging information required to reduce the time of CHF Instance Selection.


[bookmark: _Toc143984353]5.2.4	Possible Solutions

[bookmark: _Toc143984354]5.2.5	Evaluation

[bookmark: _Toc143984355]5.2.6	Conclusion

[bookmark: _Toc143984356]5.3	Key Issue #3 CHF Selection with Extended Subscription Data 
[bookmark: _Toc143984357]5.4	Key Issue #4 CHF Discovery by Charging Domains 
This key issue is for investigating how to support the discovery of a Charging Function segregated by one or more charging domains / subsystem / service. For example, there can be separate CHF NFs deployed e.g.  
· 5G connection and mobility domain charging
· IP Multimedia System (IMS) domain charging
· Edge Computing domain charging
· Proximity-based Services (ProSe) charging
· Exposure function Northbound Application Program Interfaces (APIs) charging.
Sometimes a CHF NF instance could support a set of related domains: e.g.
· IMS and MMTel domains
· Network Slice Management, Network Slice Admission Control, and Network Slice Performance and Analytics domains.
The investigation covers the following:
1. Definition of charging domain(s) / subsystem(s) or service(s) for distributed charging deployments.
2. Determination of methods and procedures by which a CHF service producer can indicate the supported charging domain(s) / subsystem(s) or service(s)
3. Determination of methods and procedures by which a CHF service consumer can indicate the charging domain(s), subsystem(s) or service(s) for which it requests the service(s) 
4. Determination of methods and procedures by which a CHF service consumer can discover a CHF service producer providing charging service for one or more charging domain(s), subsystem(s) or service(s)

[bookmark: _Toc143984358]6	Evaluation

[bookmark: _Toc143984359]7	Conclusion


[bookmark: clause4]
[bookmark: _Toc143984360]
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