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1	Decision/action requested
[bookmark: _Hlk64897434]Include the proposed changes in TR 28.828.
2	References
[bookmark: _Hlk83628987][1]		3GPP TR 28.828: "Study on charging aspects for enhanced support of non-public networks"
3	Rationale
Adding a solution for converged charging for number of UEs or PDU sessions using separate CCS
4	Detailed proposal
	First change



[bookmark: _Toc103720643][bookmark: _Toc50473276][bookmark: _Toc50539597][bookmark: _Toc54638217][bookmark: _Toc54638711][bookmark: _Toc54639593][bookmark: _Toc57131666][bookmark: _Toc57616406]6.1.4.x	Solution #x: Converged charging for number of UEs or PDU sessions using separate CCS 
[bookmark: _Toc103720644]6.1.4.x.1	General
This solution addresses the key issues #2a, 2b and 2c covering potential requirements REQ-eNPN_CH_PNI-NPN_AC-03 and REQ-eNPN_CH_PNI-NPN_AC-03 based on distributed charging architecture split between two Converged Charging Systems (CCS) and exchanges between them.
Two types of subscribers are considered in the context of NPN: the NPN-SC, and the individual end-user "UE" served under the NPN. Each type of subscriber is handled under a dedicated CCS: "NPN CCS" and "UE CCS" respectively.
UE CCS performs charging functionalities for individual UEs, and includes in particular:
-	CHF exposing Nchf services associated to individual UEs.
-	ABMF/RF hosting individual UE account balance and subscribed services, as well as the rates for services.
NPN CCS performs charging functionalities for NPN-SC, and includes in particular:
-	CHF exposing Nchf services associated to individual NPN-SCs.
-	ABMF/RF hosting individual NPN-SC account balance and subscribed services, as well as the rates for services.
How the account balance and subscribed services are provisioned (for both NPN-SC and individual UE) is unspecified and expected to be covered at BSS and OSS level. 
A new reference point (ChX) is defined between CHF in NPN CCS and the CHF in UE CCS enabling association between individual UE charging and NPN-SC charging. This association is achieved by UE CCS responsible for individual UE charging consuming this new charging service exposed by the NPN-SC CCS.
The new reference (ChX) may use the Nchf_ConvergedCharging service with extensions or use a completely new Nchf service.
For UE:
-	the 5G data connectivity charging from SMF is specified in 3GPP TS 32.255 [x]
-	the 5G connection and mobility charging from AMF is specified in 3GPP TS 32.256 [x]
and uses Nchf_ConvergedCharging service exposed by CHF in UE CCS.
[bookmark: _Toc103720645]6.1.4.x.2	Architecture description



Figure 6.1.4.x.2-1: Distributed charging architecture in reference point representation.




Figure 6.1.4.x.2-2: Distributed charging architecture in service based representation.
[bookmark: _Toc103720646]6.1.4.x.3	Procedures description
The figure 6.1.4.x.3-1 describes the high-level charging procedure for UE PDU session converged charging influenced by NPN converged charging using distributed charging architecture. 

Figure 6.1.4.x.3-1: UE PDU session converged Charging influenced by NPN converged charging

1.	Steps according to 3GPP TS 32.255 [9] clause 5.2.2.2.2 for individual UE charging covered by UE CCS.
9ch1-a.	Charging data request [Initial]: SMF (CTF) sends the request to the UE CHF for the service to be granted authorization to start, and to reserve the number of units if required.
9ch1-b.	Account, Rating, Reservation control: UE CCS rates the requests either based on the number of units requested or on internal unit determination, if possible, the NPN CCS performs the corresponding reservation of funds on the UE's account balance.
9ch1-c. 	Determine NPN CHF: UE CCS determines that the UE PDU session charging needs input from NPN charging, the determination can for example be based on CAG identifier.
9ch2-a.	Charging service request [Initial]: UE CCS (acting like a CTF) sends the request to the NPN CHF for the service to be granted authorization to start, and to reserve the number of units if required. 
9ch2-b.	Account, Rating, Reservation control: NPN CCS rates the requests either based on the number of units requested or on internal unit determination, if possible, the NPN CCS performs the corresponding reservation of funds on the NPN-SC's account balance. Examples of type of units could be "number of PDU sessions", the number of units would always be one if there is a one-to-one relationship between charging data request and charging service request i.e., (the trigger for charging service request is reception of a charging data request in the UE CCS).
9ch2-c.	Open CDR: based on policies, the NPN CHF opens a CDR for the NPN-SC related to the service.
9ch2-d.	Charging service response [Initial]: The NPN CHF grants authorization to UE CHF for the service to start, with the reserved number of units e.g., “number of PDU sessions”.
9ch1-d.	Open CDR: based on policies, the UE CHF opens a CDR for the UE related to the service.
9ch2-e.	Charging data response [Initial]: The UE CHF grants authorization to SMF (CTF) for the service to start, with the reserved number of units e.g., “number of bytes”.
2.	PDU session establishment procedure per TS 32.255 [x] clause 5.2.2.2.2 from step 10

The figure 6.1.4.x.3-2 describes the high-level charging procedure for UE registration converged charging influenced by NPN converged charging using distributed charging architecture. 

Figure 6.1.4.x.3-2: UE Registration converged charging influenced by NPN converged charging 
1.	Steps according to TS 32.256 [11] clause 5.2.2.2.4 for individual UE charging covered by UE CCS.
16ch1-a.	Charging data request [Initial]: AMF (CTF) sends the request to the UE CHF for the service to be granted authorization to start, and to reserve the number of units if required.
16ch1-b.	Account, Rating, Reservation control: UE CCS rates the requests, if possible, the NPN CCS performs the corresponding reservation of funds on the UE's account balance.
16ch1-c. 	Determine NPN CHF: UE CCS determines that the UE registration charging needs input from NPN charging, the determination can for example be based on CAG identifier.
16ch2-a.	Charging service request [Initial]: UE CCS (acting like a CTF) sends the request to the NPN CHF for the service to be granted authorization to start, and to reserve the number of units if required. 
16ch2-b.	Account, Rating, Reservation control: NPN CCS rates the requests, if possible, the NPN CCS performs the corresponding reservation of funds on the NPN-SC's account balance. Examples of type of units could be "number of UE registrations", the trigger for charging service request could be reception of a charging data request in the UE CCS.
16ch2-c.	Open CDR: based on policies, the NPN CHF opens a CDR for the NPN-SC related to the service.
16ch2-d.	Charging service response [Initial]: The NPN CHF grants authorization to UE CHF for the registration to continue.
16ch1-d.	Open CDR: based on policies, the UE CHF opens a CDR for the UE related to the service.
16ch2-e.	Charging data response [Initial]: The UE CHF grants authorization to AMF (CTF) for the registration to continue.
2.	Registration procedure per TS 32.256 [11] clause 5.2.2.2.4 from step 17

	[bookmark: clause4]End of changes
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