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1
Decision/action requested

Include the proposed solution in TR 28.827.
2
References

[1]

3GPP TR 28.827: "Study on 5G charging for additional roaming scenarios and actors"

3
Rationale

To provide the following changes:

-
Add a new key issue on the granularity of charging session between visited CHF and home CHF. 

-
Update solution #2.11 to specify that the solution allows the granularity of charging session between V-CHF and H-CHF to be the same as the charging session between NFs and V-CHF. 

-
Add an alternative solution for handling the charging message exchange between V-CHF and H-CHF.
4
Detailed proposal
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7.2.3
Key issues 

The following key issues are identified:

-
Key Issue #2a: Collection of charging mechanism in visited MNO about the 5G data connectivity usage.

-
Key Issue #2b: Conveying the charging information to the home MNO for 5G data connectivity usage.

- 
Key Issue #2c: Finding the correct CHF

-
Key Issue #2d: Service based interface to use between visited CHF and home CHF

-
Key Issue #2e: Trigger handling between visited CHF and home CHF for 5G data connectivity usage.

-
Key Issue #2f: Collection of charging mechanism in visited MNO for SMS usage.

-
Key Issue #2g: Conveying the charging information to the home MNO for SMS usage

-
Key Issue #2h: Collection of charging mechanism in visited MNO for 5G connection and mobility.

-
Key Issue #2i: Conveying the charging information to the home MNO for 5G connection and mobility.
-
Key Issue #2x: The granularity of charging session between visited CHF and home CHF.
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7.2.4.11
Solution #2.11: Chargingmessage exchange between V-CHF and H-CHF per charging data request

7.2.4.11.1
General
A possible solution for key issue #2e and #2x, the trigger for interaction for V-CHF communicating with H-CHF, i.e. message exchange within a charging session between V-CHF and H-CHF, is based on the reception of a charging data request by the V-CHF.
In this case, the charging session between V-CHF and H-CHF is on the same granularity as the interaction between NF(CTF) and V-CHF. In specific,

· Regarding the session-based charging scenario (e.g. SCUR), V-CHF would establish the charging session with H-CHF on a per PDU session basis.

· Regarding the event-based charging scenario (e,g, IEC, PEC), V-CHF would establish the charging session with H-CHF on a per event basis.
7.2.4.11.2
Reference architecture

The reference architecture would be the same as in solution #2.1 clause 7.2.4.1.

7.2.4.11.3
Message flows

In this case V-CHF as the NF consumer towards the H-CHF, triggers a charging data request based on the reception of a charging data request from another NF consumer. The V-CHF to may filter or convert the trigger from the V-CHF’s NF consumer i.e., for 5G data connectivity charging the V-CHF may use either FBC or QBC triggers to trigger a charging data request towards the H-CHF.

The message flow is the same as the figure 7.2.4.1.3-1 in solution #2.1.
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7.2.4.y
Solution #2.y: Charging message exchange between V-CHF and H-CHF based on quota management
7.2.4.y.1
General

A possible solution for key issue #2e, the trigger for interaction for V-CHF communicating with H-CHF, i.e. message exchange between V-CHF and H-CHF, is based on the quota management. In other words, V-CHF may trigger a charging data request to H-CHF only when receiving a charging data requests from NF(CTF) that the requested units exceed the granted quota managed at V-CHF. 

-
Quota management at V-CHF: V-CHF could reserve a large amount of quota granted by H-CHF and distribute quota to NF(CTF) based on the units requested in a charging data request. This requires V-CHF to manage a large amount of quota granted by H-CHF.
-
The reservation for a large amount of quota could either initiated by H-CHF or V-CHF. V-CHF could request for a large amount of quota from H-CHF upon the reception of the first charging data request per PDU session. Alternatively, H-CHF could assign a large amount of quota upon reciving the charging data requests from V-CHF based on internal unit determination, e.g. estimating the upcoming unit requests from a roaming subscriber within a short period of time.

-
The interaction between V-CHF and H-CHF for requesting and granting a large amount of quota reuses the Nchf_ConvergedCharing service API.

NOTE: Large amount of quota refers to that the V-CHF request a larger amount from the H-CHF than it is requested from the NF(CTF).

7.2.4.y.2
Reference architecture

The reference architecture would be the same as in solution #2.1 clause 7.2.4.1.

7.2.4.y.3
Message flows

Figure 7.1.4.x.3-1 shows the message flow of charging message exchanges between V-CHF and H-CHF based on quota management for Session Based Charging (SCUR). Applicable for SMF. V-CHF interacts with H-CHF when granted quota is not enough to support the request from NF. As noted, there are two possible ways of initiating the reservation of a large amount of quota by V-CHF, either triggered by V-CHF or H-CHF. This figure assumes that V-CHF triggers the request for a large amount of quota from H-CHF. The alternative way where H-CHF actively grant a large amount of quota to V-CHF is also applicable. 

The message flow for event-based charging scenario is the same as the figure 7.2.4.1.3-2 (IEC) and figure 7.2.4.1.3-3 (PEC) in solution #2.1. Applicable for AMF and SMSF.
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Step 1 to 12 describe the message flow of the delivery procedure for establishing a PDU session. At the establishment of the PDU session, V-CHF setup an interaction session with H-CHF for exchanging charging information. In addition, V-CHF request for a large amount of quota from H-CHF that are expected to support multiple requests from NF. Step 13 starts to deliver service.

1. Request for service delivery: A request for session establishment is received in NF (CTF). 

2. Units determination: NF (CTF) determines the number of units depending on the service requested by the UE in "Decentralized Units determination" scenario.

3. Charging data request [Initial, Quota requested]: NF (CTF) sends an initial charging data request to V-CHF for the service to be granted authorization to start, and to reserve the number of units if determined in item b.

4. Determine H-CHF: V-CHF creates a charging resource for the NF (CTF), determines which H-CHF it should contact, and generates an initial charging home request to H-CHF. 
5. Charging home request [Initial, Quota-2 requested]: V-CHF sends the request to H-CHF for the service to be granted authorization to start, and to reserve a large number of units that might support ongoing services. 
6. Account, Rating, Reservation control: H-CHF rates the charging home requests either based on the number of units requested or on internal unit determination, checks if corresponding funds can be reserved on the user's account balance. If the account has sufficient funds, H-CHF performs the corresponding reservations.

7. Open CDR: based on policies, H-CHF opens a CDR related to the service.

8. Charging home response [Initial, Quota-2 granted]: H-CHF grants authorization to V-CHF for the service to start, with the requested large number of units for V-CHF to supervise.
9. Quota management: V-CHF checks if the units requested by NF is sufficient based on the available number of units that has been granted by H-CHF. If the account has sufficient funds, V-CHF performs the corresponding unit reservations.
10. Open CDR: based on policies, V-CHF opens a CDR related to the service.

11. Charging data response [Initial, Quota granted]: V-CHF grants authorization to NF (CTF) for the service to start, with the reserved number of units.

12. Granted units supervision: NF (CTF) monitors the consumption of the granted units.
13. Start of service delivery: NF (CTF) starts to deliver the content/service based on the reserved number of units.
Step 14 to 19 describe the message flow of a quota management and usage reporting procedure where V-CHF has enough units reserved by H-CHF to support the current request. Step 20 describes ongoing services that could be supported by the granted large amount of quota. 

14. Quota management trigger: A trigger associated to quota management is met. Unit determination is performed when applicable.
15. Charging data request [Update, Unit used, Quota requested]: NF (CTF) sends an intermediate charging data request to V-CHF, for more units to be granted for the service to continue and reporting the used units.

16. Quota management: V-CHF checks if the units requested by NF is sufficient based on the available number of units that has been granted by H-CHF. If the account has sufficient funds, V-CHF performs the corresponding unit reservations.

17. Update CDR: based on policies, H-CHF updates the CDR with charging data related to the service.

18. Charging data response [Update, Quota granted]: V-CHF grants quota to NF (CTF) for the service to continue, with the reserved number of units.
19. Granted units supervision: NF (CTF) monitors the consumption of the granted units.
20. Service delivery ongoing: ongoing service delivery for additional requests.

Step 21 to 33 describe the message flow of a quota management and usage reporting procedure where V-CHF does not have enough units reserved by H-CHF to support the current request. Step 33 describes ongoing services. Step 34 release the service, followed with the post delivery procedure.

21. Quota management trigger: A trigger associated to quota management is met. Unit determination is performed when applicable.
22. Charging data request [Update, Unit used, Quota requested]: NF (CTF) sends an intermediate charging data request to V-CHF, for more units to be granted for the service to continue and reporting the used units.
23. Quota management: V-CHF checks if the units requested by NF is sufficient based on the available number of units that has been granted by H-CHF. If the account has sufficient funds, V-CHF performs the corresponding unit reservations. Otherwise, V-CHF initiates to request for additional large amount of quota from H-CHF.
24. Q request trigger: A trigger associated to request a large amount of quota is met. A large amount of unit determination is performed when applicable. 
25. Charging home request [Update, Unit used, Quota-2 requested]: V-CHF sends an intermediate charging home request to H-CHF, for additional large bundle of units to be granted for the service to continue and reporting the used units. 
26. Account, Rating, Reservation control: H-CHF performs the process related to the reported usage and the requested reservation, involving rating entity and user's account balance.

27. Update CDR: based on policies, H-CHF updates the CDR with charging data related to the service.

28. Charging home response [Update, Quota-2 granted]: H-CHF grants quota to V-CHF for the service to continue, with the reserved large number of units for V-CHF to supervise.
29. Bundled quota management: V-CHF checks if the units requested by NF is sufficient based on the available number of units that has been granted by H-CHF. If the account has sufficient funds, V-CHF performs the corresponding unit reservations.

30. Update CDR: based on policies, V-CHF updates the CDR with charging data related to the service.
31. Charging data response [Update, Quota granted]: V-CHF grants quota to NF (CTF) for the service to continue, with the reserved number of units.
32. Granted units supervision: NF (CTF) monitors the consumption of the granted units.
33. Service delivery ongoing: describes ongoing service delivery, which might contain additional requests for quota.

34. Service release: release the service.
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