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[bookmark: _Toc20205456][bookmark: _Toc27579431][bookmark: _Toc36045370][bookmark: _Toc36049250][bookmark: _Toc36112469][bookmark: _Toc44664214][bookmark: _Toc44928671][bookmark: _Toc44928861][bookmark: _Toc51859566][bookmark: _Toc58598721][bookmark: _Toc155873395]4.2	5G data connectivity domain converged charging architecture
The SMF embedding the CTF, generates charging events towards the CHF for data connectivity converged charging or offline only charging.
As described in TS 32.240 [1], the CTF generates charging events towards to the CHF for converged online and offline charging processing. The CDRs generation is performed by the CHF acting as a CDF, which transfers them to the CGF. 
Finally, the CGF creates CDR files and forwards them to the BD.
If the CGF is external, the CHF acting as a CDF, forwards the CDRs to the CGF across the Ga interface. 
If the CGF is integrated, there is only one internal interface between the CHF and the CGF. In this case, the relationship between CHF and CGF is 1:1. An integrated CGF may support the Ga interface from other CDFs.
When an external CGF is used, this CGF may also be used by other, i.e. non-5GCS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bd interface does not exist and is replaced by a proprietary solution internal to the BD.
Figure 4.2.1 depicts the architectural options for converged charging in service-based representation for CHF.


Figure 4.2.1: 5G data connectivity converged charging architecture
Architectural options of figure 4.2.1 apply to any 5G data connectivity converged charging architectures in the present clause.
Ga is described in clause 5.2.4 and Bd in clause 5.2.5. of the present document and Nchf is described in TS 32.290 [57]..
Figure 4.2.2 depicts the 5G data connectivity converged charging architecture in reference point representation for non-roaming: 


Figure 4.2.2: 5G data connectivity converged charging architecture non-roaming reference point representation
Figure 4.2.3 depicts the 5G data connectivity converged charging architecture service-based representation for roaming Home Routed: 


Figure 4.2.3: 5G data connectivity converged charging architecture roaming Home Routed service based representation
Figure 4.2.4 depicts the 5G data connectivity converged charging architecture for roaming Home Routed in reference point representation: 


Figure 4.2.4: 5G data connectivity converged charging architecture in roaming Home  Routed reference point representation 
The N40 reference point is defined for the interactions between H-SMF and H-CHF and between V-SMF and V-CHF in the reference point representation.
Figure 4.2.5 depicts the 5G data connectivity converged charging architecture service-based representation for roaming Local Breakout: 


Figure 4.2.5: 5G data connectivity converged charging architecture roaming Local Breakout scenario service based representation
Figure 4.2.6 depicts the 5G data connectivity converged charging architecture for roaming local breakout with V-SMF to H-CHF in reference point representation: 


Figure 4.2.6: 5G data connectivity converged charging architecture in Local Breakout V-SMF to H-CHF scenario reference point representation 
The N40 reference point is defined for the interactions between V-SMF and V-CHF, the N47 reference point is defined for the interactions between V-SMF and H-CHF.
For scenarios with MVNO (owning a CHF referred to as A-CHF) non-roaming, the N40 reference point is defined for the interactions between SMF and CHF owned by MNO, the N47 reference point is used for the interactions between SMF owned by the MNO and A-CHF owned by the MVNO. 
N47 used by A-CHF owned by an additional actor (i.e. MVNO) to perform retail charging for its own subscribers is operator specific.
One or both of the architectures in Figure 4.2.6 and Figure 4.2.6a may be supported for local breakout roaming. 
In case both architectures in Figure 4.2.6 and Figure 4.2.6a are supported for local breakout roaming, SMF and V-CHF determines which architecture should be selected for a roaming UE based on operator agreement.
Figure 4.2.6a, is an alternative to Figure 4.2.6, and depicts the 5G data connectivity converged charging architecture for roaming local breakout with inter-CHF (V-CHF to H-CHF) in reference point representation: 


Figure 4.2.6a: 5G data connectivity converged charging architecture in Local Breakout V-CHF to H-CHFinter-CHF scenario reference point representation
The N40 reference point is defined for the interactions between V-SMF and V-CHF, the N107 reference point is defined for the interactions between V-CHF and H-CHF.
For scenarios with MVNO (owning a CHF referred to as A-CHF) non-roaming, the N40 reference point is defined for the interactions between SMF and CHF owned by MNO, the N107 reference point is used for the interactions between CHF owned by the MNO and A-CHF owned by the MVNO.
[bookmark: _Hlk155710649]In the TSN charging scenario, the interaction between SMF and TSN CHF via UE CHF is supported. Nchf interface is used for interaction between UE CHF and TSN CHF, which is defined in TS 32.290 [57].
[bookmark: _Toc155873580]
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6.1.1.2	Charging Data Request message
Table 6.1.1.2.1 illustrates the basic structure of a Charging Data Request message from the SMF as used for 5G data connectivity converged charging.
Table 6.1.1.2.1: Charging Data Request message contents
	Information Element
	Category for converged charging
	Category for offline only charging
	Description

	Session Identifier
	OC
	OC
	Described in TS 32.290 [57]

	Subscriber Identifier
	OM
	M
	Described in TS 32.290 [57]
In case SUPI is not present (for emergency service), the User Equipment Info in table 6.2.1.2.1. shall be present for identifying the user.

	NF Consumer Identification
	M
	M
	Described in TS 32.290 [57]

	NF Functionality
	M
	OC
	Described in TS 32.290 [57]

	NF Name
	OC
	OC
	Described in TS 32.290 [57]

	NF Address
	OC
	OC
	Described in TS 32.290 [57]

	NF PLMN ID
	OC
	OC
	Described in TS 32.290 [57]

	Invocation Timestamp
	M
	M
	Described in TS 32.290 [57]

	Invocation Sequence Number
	M
	M
	Described in TS 32.290 [57]

	Retransmission Indicator
	OC
	OC
	Described in TS 32.290 [57]

	Notify URI
	OC
	OC
	Described in TS 32.290 [57]

	Service Specification Information
	OC
	OC
	Described in TS 32.290 [57]

	Supported Features
	OC
	-
	This field indicates the features supported by the NF consumer.

	Triggers
	OC
	OC
	This field is described in TS 32.290 [57] and holds the 5G data connectivity specific triggers described in clause 5.2.1.

	Multiple Unit Usage 
	OC
	OC
	Described in TS 32.290 [57]
This field is not applicable to QBC.

	Rating Group
	M
	M
	Described in TS 32.290 [57]

	Requested Unit
	OC
	-
	Described in TS 32.290 [57]

	Used Unit Container
	OC
	OC
	Described in TS 32.290 [57]

	Service Identifier
	OC
	OC
	Described in TS 32.290 [57]

	Quota management Indicator
	OC
	-
	Described in TS 32.290 [57]

	Triggers
	OC
	OC
	This field is described in TS 32.290 [57] and holds the 5G data connectivity specific triggers described in clause 5.2.1. 

	Trigger Timestamp
	OC
	OC
	Described in TS 32.290 [57]

	Time
	OC
	OC
	Described in TS 32.290 [57]

	Total Volume
	OC
	OC
	Described in TS 32.290 [57]

	Uplink Volume
	OC
	OC
	Described in TS 32.290 [57]

	Downlink Volume
	OC
	OC
	Described in TS 32.290 [57]

	Local Sequence Number 
	OM
	OM
	Described in TS 32.290 [57]

	PDU Container Information 
	OC
	OC
	This field holds the 5G data connectivity PDU session container specific information described in clause 6.2.

	UPF ID
	OC
	OC
	This field holds the UPF identifier used to identify the UPF.
These fields shall only be included when either quota is requested per UPF, or used units are reported per UPF

	multi-homed PDU address
	OC
	OC
	This field holds the IPv6 prefix used by UPF. It may only be used for IPv6 multi-homed PDU sessions and then only for reporting used units.

	PDU Session Charging Information
	OM
	OM
	This field holds the 5G data connectivity specific information described in clause 6.2.
This field is applicable to FBC and QBC.

	Roaming QBC information
	OM
	OM
	This field holds the roaming QBC specific information defined in clause 6.2.1.4
This field is only applicable to QBC.

	Inter-CHF Information
	OC
	-
	This field holds inter CHF specific information described in clause 6.2.1.x6
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[bookmark: _Toc155873581]6.1.1.3	Charging data response message
Table 6.1.1.3.1 illustrates the basic structure of a Charging Data Response message from the CHF as used for 5G data connectivity converged charging. 
Table 6.1.1.3.1: Charging Data Response message contents
	Information Element
	Category for converged charging
	Category for offline only charging
	Description

	Session Identifier
	OC
	OC
	Described in TS 32.290 [57]

	Invocation Timestamp
	M
	M
	Described in TS 32.290 [57]

	Invocation Result
	OC
	M
	Described in TS 32.290 [57]

	Invoation Result Code
	OC
	M
	Described in TS 32.290 [57]

	Failed Parameter
	OC
	OC
	Described in TS 32.290 [57]

	Failure Handling
	OC
	OC
	Described in TS 32.290 [57]

	Invocation Sequence Number
	M
	M
	Described in TS 32.290 [57]

	Session Failover
	OC
	OC
	Described in TS 32.290 [57]

	Supported Features
	OC
	-
	This field indicates the features supported by the NF consumer.

	Multiple Unit Information
	OC
	OC
	Described in TS 32.290 [57]
This field is not applicable to QBC.

	Result Code
	OC
	OC
	Described in TS 32.290 [57]

	Rating Group
	M
	M
	Described in TS 32.290 [57]

	UPF ID
	OC
	OC
	This field holds the UPF identifier used for quota granted per UPF by CHF 

	Granted Unit
	OC
	-
	Described in TS 32.290 [57]

	Validity Time
	OC
	-
	Described in TS 32.290 [57]

	Final Unit Indication
	OC
	-
	Described in TS 32.290 [57]

	Time Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Volume Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Unit Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Quota Holding Time
	OC
	-
	Described in TS 32.290 [57]

	Triggers
	OC
	OC
	This field is described in TS 32.290 [57] and holds the 5G data connectivity specific triggers described in clause 5.2.1.

	Triggers  
	OC
	OC
	This field is described in TS 32.290 [57] and holds the 5G data connectivity specific triggers described in clause 5.2.1.

	PDU Session Charging Information
	OM
	OM
	This field holds the 5G data connectivity specific information described in clause 6.2.

	Roaming QBC Information
	OM
	OM
	This field holds the roaming QBC specific information defined in clause 6.2.1.4
This field is not applicable to FBC.

	Inter-CHF Information
	OC
	-
	This field holds inter-CHF specific information described in clause 6.2.1.x6
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[bookmark: _Toc155873594]6.2.1.6	Definition of Inter-CHF information 
Specific charging information used for information when the V-CHF have a connection to the H-CHF. 
The detailed structure of the Inter-CHF Information can be found in table 6.2.1.6.1.
Table 6.2.1.4.1: Structure of Inter-CHF Information
	Information Element
	Category
	Description

	Remote CHF resource
	OC
	This field holds the reference the Charging Data resource in the CHF not directly connected to the NF (i.e., H-CHF) e.g., the resource URI

	Original NF Consumer Id
	M
	This field holds information on the NF triggering the request i.e., SMF

	NF received CHF address
	OC
	This field holds the V-CHF address received from the NF i.e., SMF



Editor’s note: The complete structure of inter-CHF Information is FFS.

	End of changes
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