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Decision/action requested

Agreement on including this proposal in an ongoing SA5 Work Item 
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References

[2]
TR 28.840 
Study on CHF Segmentation

3
Rationale

Many operators and Charging Function (CHF) vendors now think that Nchf_ConvergedCharging SBI is very large (all encompassing) as it now supports all of the charging domains that exist. It is also being extended in 5G Advanced with more domains e.g. Satellites, High Altitude Platform Stations (HAPS). This also means that the range of functionality that a single CHF needs to support is growing.

We see in 5G core deployments that there can be different CHF Network Function (NF) instances that take a segregated and distributed approach along the ‘charging domains’. 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.

Note that each domain has a corresponding stage 2 definition in the 32 or 28-series. 
A comprehensive list of charging domains i.e. a specific subsystem or a service covered under a stage 2 specification, and their NF Consumer(s) is listed below as a reference:
	Charging Domain
	3GPP Stage 2 Specification
	Initial 3GPP Release
	NF Consumer to CHF

	Data Connectivity domain charging
	TS 32.255
	Release 15
	SMF

	Short Message Service (SMS) charging
	TS 32.274
	Release 15
	SMSF

	MultiMedia Telephony (MMTel) charging
	TS 32.275
	Release 16
	MMTel AS for converged charging

	IP Multimedia Subsystem (IMS) charging
	TS 32.260
	 Release 16
	IMS Node e.g. MRFC, IMS-GWF (connected to S-CSCF using ISC) and SIP AS for converged charging

	5G connection and mobility domain charging
	TS 32.256
	Release 16
	AMF

	Control Plane (CP) data transfer domain charging
	TS 32.253
	Release 16
	NIDD offline only, no CHF specified

	Multimedia Messaging Service (MMS) charging
	TS 32.270
	Release 16
	MMS-Relay/Server - Ro/Rf only, no CHF specified at stage 2

	Location Services (LCS) charging
	TS 32.271
	Release 16
	GMLC - Ro only, no CHF specified

	Push-to-talk over Cellular (PoC) charging
	TS 32.272
	Release 16
	PoC-Server - Ro/Rf only, no CHF specified

	Multimedia Broadcast and Multicast Service (MBMS) charging
	TS 32.273
	Release 16
	BM-SC (Broadcast Multicast - Service Centre) - Ro/Rf only, no CHF specified

	Voice Call Service (VCS) charging
	TS 32.276
	Release 16
	gsmSCF+Proxy Function - Ro only, no CHF specified

	Proximity-based Services (ProSe) charging
	TS 32.277
	Release 16
	CEF or 5G-DDNMF (5G Direct Discovery Name Management Function) for CHF converged charging

	(Network) Exposure Function Northbound Application Program Interfaces (APIs) charging
	TS 32.254
	Release 16
	SCEF for Ro/Rf charging
NEF for CHF converged charging

	Monitoring event charging
	TS 32.278
	Release 16
	MECN (Monitoring Event Charging Node) for Rf offline charging only - no CHF for converged charging

	Advice of Charge (AoC) service charging
	TS 32.280
	Release 16
	AoC Function or IMS-GWF for Ro online charging
AoC Function, P-CSCF, S-CSCF, MGCF or IBCF for Rf offline charging
No CHF for converged charging

	
	
	
	
	

	
	
	
	
	

	Announcement service charging

During any phase of a voice or video call, the Online Charging System (OCS) or Converged Charging System (CCS)may need to deliver billing/charging in-session notifications to the end user via announcements as part of the rating, balance management and billing process. For example, the CCS/OCS may need to inform the user about usage states, threshold crossings, offer statuses, reason for call rejection, alerts about low balances, etc.

Such notifications can be delivered pre-, mid- or post-call. 
	TS 32.281
	Release 16
	AS (Announcement Service) or IMS-GWF
Ro online charging or Nchf converged charging
	

	Network Slice Management charging in the 5G System (5GS)
	TS 28.202
	Release 16
	MnS producer or CEF
	

	Network Slice Performance and Analytics charging in the 5G System (5GS)
	TS 28.201
	Release 16
	CEF (MnS producer or NWDAF)
	

	Network Slice Admission Control charging in the 5G System (5GS)
	TS 28.203
	Release 17
	NSACF (Network Slice Admission Control Function)
	

	Edge Computing domain charging
	TS 32.257
	Release 17
	CEF (MnS producer) and
EES (Edge Enabler Server)
	


Currently although these domains are defined, there is no easy way to discover the CHF NF for a specific domain or set of domains.
3.1 Alternatives Considered

Following alternatives have been considered to discover a CHF segmented by a ‘charging domain’, and their limitations are described below:
3.1 Use of Supported Features

The Supported Features attribute is present in the SBI definition (there are currently 20 features defined) that could be used to discover a CHF capability, however it focuses on defining and negotiating the support and use of optional features, and not charging domains.

3.2 NRF-based CHF Discovery

One possibility is to use the allowedNFTypes attribute (array of NFTypes) of the NFProfile or NFService to segment CHFs based on the CHF consumer NFType(s). This means that an operator could register a particular CHF NF in the NRF using the allowedNfTypes array attribute at the NFProfile or at the NFService level.  

Currently there are 56 NFTypes defined: 

NRF, UDM, AMF, SMF, AUSF, NEF, PCF, SMSF, NSSF, UDR, LMF, GMLC, 5G_EIR, SEPP, UPF, N3IWF, AF, UDSF, BSF, CHF, NWDAF, PCSCF, CBCF, HSS, UCMF, SOR_AF, SPAF, MME, SCSAS, SCEF, SCP, NSSAAF, ICSCF, SCSCF, DRA, IMS_AS, AANF, 5G_DDNMF, NSACF, MFAF, EASDF, DCCF, MB_SMF, TSCTSF, ADRF, GBA_BSF, CEF, MB_UPF, NSWOF, PKMF, MNPF, SMS_GMSC, SMS_IWMSC, MBSF, MBSTF, PANF

However the above do not correspond with the charging domains, for example, the CEF is used for multiple domains. Similarly, EES is not a NFType.

3.3 NF Consumer Based CHF Discovery

The Nchf Converged Charging service can be consumed by the following NodeFunctionalities (nodeFunctionality is an attribute of the nfConsumerIdentification (type NFIdentification):

AMF, SMF, SMS, SMSF, PGW_C_SMF, NEFF, SGW, I_SMF, ePDG, CEF, NEF, MnS_Producer, SGSN, V_SMF, 5G_DDNMF, IMS_Node, MMS_Node, EES

However the nfConsumerIdentification is an attribute of the ChargingDataRequest so it happens after NRF NF service registration and discovery, so it does not support CHF segmentation by domain.
4
Detailed Proposal

We propose to consider enabling the discovery of a Charging Function segregated by charging domain(s), as part of the following SA5 Work Item:
TR 28.840
Study on CHF Segmentation
A new key Issue would need to be added in the study – “CHF Discovery by Charging Domains”


