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[bookmark: _Toc20205445][bookmark: _Toc27579417][bookmark: _Toc36045354][bookmark: _Toc36049234][bookmark: _Toc36112453][bookmark: _Toc44664198][bookmark: _Toc44928655][bookmark: _Toc44928845][bookmark: _Toc51859550][bookmark: _Toc58598705][bookmark: _Toc145934626]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2]-	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 TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
[2] - [41]	Void.
[42]	3GPP TS 32.282: "Charging management; Charging aspects of time sensitive networks".
[243] - [50]	Void.
[51]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
[52]	3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Record (CDR) file format and transfer".
[53] 	Void.
[54]	3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".
[55-56] 	Void.
[57]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".
[58]	3GPP TS 32.291: " Telecommunication management; Charging management; 5G system; Charging service, stage 3".
[59] - [99]	Void.
[100]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[101]	3GPP TS 22.115: "Service aspects; Charging and billing".
[102]	3GPP TS 22.261: "Service requirements for next generation new services and markets".
[103] - [199]	Void
[200]	3GPP TS 23.501:"System Architecture for the 5G System".
[201]	3GPP TS 23.502:"Procedures for the 5G System".
[202]	3GPP TS 23.503:"Policy and Charging Control Framework for the 5G System; Stage 2".
[203]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[204]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[205] - [299]	Void
[300] - [399]	Void.
[400] - [499]	Void.
[500] - [599]	Void.
[600]	3GPP TS 23.228:"IP Multimedia Subsystem (IMS); Stage 2".
[601]	3GPP TS 29.512:" 5G System; Session Management Policy Control Service; Stage 3".
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4.1.x	Architecture reference for TSN support
The 5G System Architecture references for the support of time sensitive communication in 5G data connectivity charging are specified in TS 23.501 [200].
-	System architecture view with 5GS appearing as TSN bridge: Figure 4.4.8.2-1.
-	Architecture to enable Time Sensitive Communication and Time Synchronization services: Figure 4.4.8.3-1.
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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 this 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.X 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 4.2.5 depicts the 5G data connectivity converged charging architecture for roaming Local breakout in reference point representation: 


Figure 4.2.5: 5G data connectivity converged charging architecture in Local breakout 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 and in the reference point representation.
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 in the reference point representationn. 
N47 used by A-CHF owned by an additional actor (i.e. MVNO) to perform retail charging for its own subscribers is operator specific.
In the TSN charging scenario, the interaction between SMF and TSN CHF via UE CHF is supported. The architecture is specified in Annex X in TS 32.240 [1] and TS 32.282 [42]. Nchf interface is used for interaction between UE CHF and TSN CHF, which is defined in TS 32.290 [57].
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[bookmark: _Toc20205458][bookmark: _Toc27579433][bookmark: _Toc36045372][bookmark: _Toc36049252][bookmark: _Toc36112471][bookmark: _Toc44664216][bookmark: _Toc44928673][bookmark: _Toc44928863][bookmark: _Toc51859568][bookmark: _Toc58598723][bookmark: _Toc138243921][bookmark: _Toc20205460][bookmark: _Toc27579435][bookmark: _Toc36045374][bookmark: _Toc36049254][bookmark: _Toc36112473][bookmark: _Toc44664218][bookmark: _Toc44928675][bookmark: _Toc44928865][bookmark: _Toc51859570][bookmark: _Toc58598725][bookmark: _Toc138243923]5.1	5G data connectivity charging principles
5.1.2	Requirements 
The following are high-level charging requirements specific to the packet domain, derived from the requirements in TS 22.115 [101], TS  22.261 [102], TS  23.501 [200], TS  23.502 [201] and TS  23.503 [202].
-	The SMF shall support converged online and offline charging.
-	The SMF may support offline only charging.
-	The SMF shall support PDU session charging using service based interface.
-	The SMF shall support network slice instance charging.
-	The SMF shall collect charging information per PDU session for UEs served under 3GPP access and non-3GPP access (untrusted non-3GPP access, trusted non-3GPP access and wireline).
-	Every PDU session shall be assigned a unique identity number for billing purposes per PLMN. (i.e. the Charging Id).
-	Data volumes on both the uplink and downlink directions shall be counted separately. The data volumes shall reflect the data as delivered to and forwarded from the user.
-	The charging mechanisms shall provide the date and time information when the PDU session starts.
-	The SMF shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific to a subscription or subscribed DNN. 
-	The SMF may be capable of identifying data volumes, elapsed time or events for individual service data flows (flow based charging). One PCC rule identifies one service data flow.
-	SMF shall allow reporting of the service or the detected application usage per rating group or per combination of the rating group and service id. This reporting level can be activated per PCC rule.
-	The quota management shall be per rating group per PDU session.
-	If there are multiple UPFs for one PDU session, the quota management may be one for all UPFs or separate per UPF and the usage and charging information reporting per UPF.
-	The SMF shall support charging for PDU Session types of IP, Ethernet and Unstructured. 
-	In Home Routed scenario, the SMF shall collect charging information per PDU session and, based on Home Operator policy and agreement between Home and Visit Operators, shall be able to collect charging information per Qos Flow for in-bound and out-bound roamers in Home Routed scenario. 
-	In Local breakout scenarios, the SMF in VPLMN shall collect charging information per QoS flow and, based on Visited Operator policy and agreement between Home and Visit Operator, may be able to collect charging information per service data flow for roamers in the LBO scenario.
-	For interworking between 5GS and EPC, the dedicated PGW-C + SMF shall collect charging information using the same mechanisms as the SMF. 
-	The SMF shall support PDU session charging when the PDU session is served by both I-SMF and SMF.
-	The SMF shall support charging for MA PDU Connectivity Service over 3GPP access and non-3GPP access.
-	The SMF in VPLMN and in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered to the same VPLMN for 3GPP access and non-3GPP access.  
  -	The SMF in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered in different PLMNs. 
-	The SMF shall support the charging of redundant transmission for high reliability communication.
-	The SMF shall support the charging of 5G LAN VN group communication.
-	The SMF shall support the charging of 5GS CIoT.
[bookmark: _Hlk146182345]-	The SMF shall support the charging of time sensitive communication traffic.
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[bookmark: _Toc20205468][bookmark: _Toc27579443][bookmark: _Toc36045383][bookmark: _Toc36049263][bookmark: _Toc36112482][bookmark: _Toc44664227][bookmark: _Toc44928684][bookmark: _Toc44928874][bookmark: _Toc51859579][bookmark: _Toc58598734][bookmark: _Toc138243932]5.1.8	CHF selection
The CHF selection by the SMF is done at the PDU session establishment, this selection shall be based on the following and with this priority order (highest to lowest): 
-	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.
This means that if there are PCF provided CHF address(es) with possible associated CHF instance ID(s) and/or CHF set ID(s) these shall be used, otherwise if the UDM provides charging characteristics these shall be used. If neither of these results in CHF address(es) the NRF can be used to discover CHF instance(s) possibly within a CHF set, and as a last resource the SMF locally provisioned charging characteristics shall be used.
When NRF is used for the CHF selection, and the PDU session charging method indicates "offline only" for the PDU session, CHF instance(s) supporting CHF "offline only" service instances may be selected.
When CHF to CHF interaction is required, the CHF select CHF is specified in Annex X in TS 32.240 [1]. 

	End of change



image1.emf
Nchf

Bd

SMF

CTF

Billing Domain

Bd

SMF

CTF

Billing Domain

CGF

Ga

SMF

CTF

Billing Domain

CGF

Ga

C

H

F

Nchf

Nchf

C

H

F

C

H

F

CGF


oleObject1.bin
CGF


Nchf


Bd


SMF


Nchf


Bd


CTF


Billing Domain


Ga


Nchf


CHF


CHF


SMF


SMF


CTF


CTF


Billing Domain


CGF


Ga


Billing Domain


CHF


CGF



image2.emf
Billing domain/

CGF

SMF

N40

CHF


oleObject2.bin
SMF


N40


Billing domain/
CGF


CHF



image3.emf
Billing domain/

CGF

Billing domain/

CGF

NRF

Nnrf

SMF

V-CHF

Nchf

NRF

Nnrf

VPLMN

HPLMN

vSEPP hSEPP

H-CHF

Nchf

SMF


oleObject3.bin
NRF


Nchf


Nnrf


H-CHF


SMF


V-CHF


Nchf


NRF


Nnrf


VPLMN


HPLMN


vSEPP


hSEPP


N32


Billing domain/CGF


Billing domain/CGF


SMF



image4.emf
Billing Domain/CGF Billing Domain/CGF

V-SMF

H-CHF

N40

V-CHF

H-SMF

N40

N16

VPLMN

HPLMN


oleObject4.bin
V-SMF


H-CHF


N40


V-CHF


H-SMF


N40


N16


VPLMN


HPLMN



image5.emf
Billing domain/

CGF

Billing domain/

CGF

NRF

Nnrf

SMF

V-CHF

Nchf

NRF

Nnrf

VPLMN

HPLMN

vSEPP hSEPP

N

32

H-CHF

Nchf


oleObject5.bin
NRF


Nchf


Nnrf


H-CHF


SMF


V-CHF


Nchf


NRF


Nnrf


VPLMN


HPLMN


vSEPP


hSEPP


N32


Billing domain/CGF


Billing domain/CGF



image6.emf
Billing Domain/CGF Billing Domain/CGF

V-SMF

H-CHF

N40

V-CHF

N47

VPLMN

HPLMN


oleObject6.bin
V-SMF


H-CHF


N40


V-CHF


N47


VPLMN


HPLMN


�

Billing Domain/CGF


Billing Domain/CGF



