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Decision/action requested

Include the proposed changes in TR 28.827.
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	First change
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7.1.4
Potential solutions

7.1.4.1
Solution #1.1: CDR in VPLMN for wholesale of 5G data connectivity
7.1.4.1.1
General
A possible solution for wholesale charging for number of UEs and 5G data connectivity provided to the home MNO by the visited MNO, covering both home routed and local breakout case.
7.1.4.1.2
Reference architecture
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Figure 7.1.4.1.2-1: Roaming 5G data connectivity scenario in service-based interface representation
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Figure 7.1.4.1.2-2: Roaming 5G data connectivity scenario in reference point representation

The CHF produces CDRs that is sent to a CGF which may send this for interconnect charging (shown as dashed in the figures) which then aggregates and calculates the amount of data per home MNO, the interconnect part is only included for completeness and is currently outside the scope of 3GPP SA5.
7.1.4.1.3
Message flows
For home routed roaming, the flows for 5G data connectivity charging would be the same as in clause 5.2.2.12 of TS 32.255 [4] and for the local breakout the flows would be the same as 5.2.2.2 of TS 32.255 [4] where AMF, CHF, PCF, SMF, UPF, and (R)AN would be seen as being in VPLMN from a UE perspective. In all cases it would be the CDRs generated in the CHF in VPLMN that is used as input to the wholesale charging of the HPLMN
7.1.4.2
Solution #1.2: CDR in VPLMN for wholesale of 5G connection and mobility
7.1.4.2.1
General
The possible solutions for wholesale charging for 5G connection and mobility (e.g. number of UEs) provided to the home MNO by the visited MNO, covering both home routed and local breakout case.
7.1.4.2.2
Reference architecture
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Figure 7.1.4.2.2-1: Roaming 5G connection and mobility scenario in service-based interface representation
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Figure 7.1.4.2.2-2: Roaming 5G connection and mobility scenario in reference point representation

The CHF produces CDRs that is sent to a CGF which may send this for interconnect charging (shown as dashed in the figures) which then aggregates and calculates the number of connected UEs per home MNO, the interconnect part is only included for completeness and is currently outside the scope of 3GPP SA5.

7.1.4.2.3
Message flows



The flows for 5G connection and mobility charging would be the same as in clauses 5.2.2.2, 5.2.2.3, and 5.2.2.4 of TS 32.256 [5], with the exception that the AMF, CHF, SMF, UPF, and (R)AN would be in the VPLMN from the UE perspective. The CDRs generated in the CHF in VPLMN would in this case be used as input to the wholesale charging of the HPLMN. The clause 5.2.2.5 of TS 32.256 [5] could be applicable, it would also in this case be the CHF in VPLMN generating the CDRs for the wholesale charging. The following figure 7.1.4.2.2-1 describes a Registration charging message flow in PEC in VPLMN scenario for roaming, based on figure 4.2.2.2.2-1 of TS 23.502 [6] description 
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Figure 7.1.4.2.3-1: Roaming Registration – PEC in VPLMN 

1-20a.
Registration procedure initiated by UE per steps 1 to 20a of figure 4.2.2.2.2-1 of TS 23.502 [6], with PCF, AUSF and UDM in HPLMN.

21.
Upon successful procedure, Registration Accept sent to the UE.

21ch-a. The AMF in VPLMN sends Charging Data Request [Event] to the CHF in VPLMN for the UE successful registration, indicating "roamer in".

21ch-b. The CHF in VPLMN creates the CDR for this registration.

21ch-c. The CHF in VPLMN acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
21b to 24. Same steps as in figure 4.2.2.2.2-1 of TS 23.502 [6].
7.1.4.3
Solution #1.3: Nchf to HPLMN for wholesale of 5G data connectivity 

7.1.4.3.1
General

7.1.4.3.1
Reference architecture

The reference architecture would be the same as in clause 4.2.2 of TS 32.256 [5].

7.1.4.3.2
Message flows
For local breakout roaming, the flows for 5G data connectivity charging are present as the following figure 7.1.4.3.2-1.
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Figure 7.1.4.3.2-1: Local breakout roaming for 5G data connectivity charging 
1-3a.
UE initiates a new PDU session. V-SMF selection by the AMF. 
4ch-a. The UE is identified as a roamer (PLMN ID of the received SUPI is different from VPLMN PLMN ID), the V-CHF is selected accordingly. A Charging Data Request [Initial, Roaming Charging profile] is sent to V-CHF, indicating "in-bound roamer".

4ch-b. The V-CHF opens a CDR (indicating "in-bound roamer")

4ch-c. The V-CHF acknowledges by sending Charging Data Response [Initial, Roaming Charging profile] to the V-SMF.

7ch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from V-SMF.
7ch-b. The V-CHF updates the CDR.

7ch-c. The V-CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.

10ch-a. A Charging Data Request [Termination] is sent to V-CHF.

10ch-b. The V-CHF closes the CDR

10ch-c. The V-CHF acknowledges by sending Charging Data Response[Termination] to the V-SMF. 



Editor’s Note: Steps 5, 8 and 11 are FFS.

	End of changes
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