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1 	Discussion
This is a pCR to provide the solutions for satellite roaming charging in TR 28.846.
2	References
[1]	3GPP TS 28.846 Study on charging aspects of satellite access phase 3
[2]			3GPP TS 32.255 V18.4.0 5G data connectivity domain charging; stage 2
3	Rationale
MVNO rents network resource from SMNOs and then provide satellite communication services to its subscribers, i.e. it allows the subscribes usage of 5G data connectivity while in the host SMNO.
The host SMNO will collect charging information related to 5G data connectivity usage for charging the MVNO, and may collect charging information related to the 5G data connectivity usage for MVNO subscribes (per UE) and convey this to the MVNO. MVNO could be charged by host SMNO based on the total data volume or other types of resource usage.
4	Detailed proposal
Propose to incorporate the following change into the TR 28.846 [1].
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[bookmark: _Toc175597988][bookmark: _Toc175597985][bookmark: _Toc175668921]6.X	Topic X: MVNO Charging which provide satellite communication services
6.X.4	Possible solutions
[bookmark: _Toc175668918]6.X.4.1	Solution #X.1: MNO performs wholesale charging and MVNO performs retail charging
[bookmark: _Toc175668919]6.X.4.1.1	General description
A possible solution for key issue #x.1 covering requirements REQ-CH_ SAT_MVNO-01 and REQ-CH_ SAT_MVNO-02. 
[bookmark: _Toc175668920]6.X.4.1.2	Architecture description
The 5G System high level charging architecture for 5G data connectivity converged charging architecture in Local Breakout V-SMF to H-CHF scenario reference point representation or 5G data connectivity converged charging architecture in Local Breakout Inter-CHF scenario reference point representation as described in TS 32.255 [x] clause 4.2 can be used to support the MVNO charging which provide satellite communication services.


Figure 6.x.4.1.2-1: 5G data connectivity converged charging architecture in Local Breakout V-SMF to H-CHF scenario 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. 
[image: ]
Figure 6.x.4.1.2-2: 5G data connectivity converged charging architecture in Local Breakout Inter-CHF scenario 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 N107 reference point is used for the interactions between CHF owned by the MNO and A-CHF owned by the MVNO.
There are following differences on the SMF interactions with the CHF in the MNO and A-CHF in the MVNO:
-	V-SMF in V-PLMN is replaced by the SMF in MNO;
-	 V-CHF in V-PLMN is replaced by the CHF in MNO;
-	 H-CHF in H-PLMN is replaced by the A-CHF in MVNO.
N47 or N107 used by A-CHF owned by an additional actor (i.e. MVNO) to perform retail charging for its own subscribers is operator specific.
The CDRs produced by CHF in MNO may be sent for wholesale charging, which then can be used to aggregate and calculate the amount of charging data per MVNO.
For satellite backhaul charging, the satellite backhaul category is reported to CHF in MNO and A-CHF.
For satellite access charging, the satellite access type is reported to CHF in MNO and A-CHF.
6.X.4.1.3	Procedures description 
The message flows for the PDU session establishment, PDU session Modification and PDU session Release for LBO charging specified in clause 5.2.2.18 of TS 32.255 [x] could be applicable depending on the deployment scenarios for additional actor (MVNO), with the following differences:
-	V-SMF in V-PLMN is replaced by the SMF in MNO;
-	 V-CHF in V-PLMN is replaced by the CHF in MNO;
-	 H-CHF in H-PLMN is replaced by the A-CHF in MVNO.
6.X.5	Evaluation
Solutions #X.1 solves key issues #X.1. The satellite information is reported to CHF in MNO and A-CHF to support MVNO charging.
6.X.6	Conclusion
It is concluded that the solution #X.1 is the feasible solution and new parameters related to satellite information need to be added for MVNO charging.
	End of change
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