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1
Decision/action requested

Discuss the correction on the unified term for NF in the HPLMN and VPLMN.
2
References

[1]
3GPP TR 28.827 Study on 5G charging for additional roaming scenarios and actors
3
Rationale

Based on the SA5 144e meeting discusion, the suggestion for the unified terms for NF in the HPLMN and VPLMN is present.
Suggestion: H-CHF, H-SMF, V-SMF, V-CHF… is the unifed term which will be used in the future contributions, and correct the TR in the next meeting if needed, 

Propose to correct the unified Terms. 
4
Detailed proposal

	First change


7.2.4.1.3
Message flows

Figure 7.2.4.1.3-1 shows a scenario for Session Based Charging (SBC) with CHF to CHF communication. Applicable for SMF, without update also applicable for SMSF and AMF.
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Figure 7.2.4.1.3-1: SBC - Session based charging with CHF to CHF communication
1)
Request for service delivery: A request for session establishment is received in the NF (CTF). The service is configured to be authorized by the V-CHF before start.

2)
Units determination: the 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]: The NF (CTF) sends the request to the V-CHF for the service to be granted authorization to start, and to reserve the number of units if determined in item 2.

4)
Determine H-CHF: the V-CHF determines that it need to interact with H-CHF and which H-CHF it should contact.

5)
Charging home request [Initial, Quota requested]: The V-CHF sends the request to the H-CHF for the service to be granted authorization to start, and to reserve the number of units if determined in item 2.

6)
Account, Rating, Reservation control: the H-CHF rates the 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, the H-CHF performs the corresponding reservations.

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

8)
Charging home response [Initial, Quota granted]: The H-CHF grants authorization to V-CHF for the service to start, with the reserved number of units.
9)
Open CDR: based on policies, the V-CHF opens a CDR related to the service.

10)
Charging data response [Initial, Quota granted]: The V-CHF grants authorization to NF (CTF) for the service to start, with the reserved number of units.

11)
Granted units supervision: the NF (CTF) monitors the consumption of the granted units.

12)
Start of service delivery: the NF (CTF) starts to deliver the content/service based on the reserved number of units.

13)
Quota management trigger: A trigger associated to quota management is met. Unit determination is performed when applicable.

14)
Charging data request [Update, Unit used, Quota requested]: the NF (CTF) sends the request to the V-CHF, for more units to be granted for the service to continue and reporting the used units. 

15)
Charging home request [Update, Unit used, Quota requested]: the V-CHF sends the request to the H-CHF, for more units to be granted for the service to continue and reporting the used units. 

16)
Account, Rating, Reservation control: The H-CHF performs the process related to the reported usage and the requested reservation, involving rating entity and user's account balance.

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

18)
Charging home response [Update, Quota granted]: The H-CHF grants quota to V-CHF for the service to continue, with the reserved number of units.

19)
 Update CDR: based on policies, the V-CHF updates the CDR with charging data related to the service.

20)
Charging data response [Update, Quota granted]: The V-CHF grants quota to NF (CTF) for the service to continue, with the reserved number of units.

21)
Granted units supervision: the NF (CTF) monitors the consumption of the granted units.

22)
Service delivery ongoing: the NF (CTF) continues the service delivery based on the granted quota.

23)
Service released: the service is terminated or released.

24)
Charging data request [Termination, Unit used]: the NF (CTF) sends the request to the V-CHF, for charging data related to the service termination with the final consumed units. 

25)
Charging home request [Termination, Unit used]: the V-CHF sends the request to the H-CHF, for charging data related to the service termination with the final consumed units. 

26)
Account, Rating control: The H-CHF performs the service termination process involving rating entity and user's account balance.

27)
 Close CDR: based on policies, the H-CHF closes the CDR with charging data related to the service termination and the last reported units.

28)
Charging home response [Termination]: The H-CHF informs the V-CHF on the result of the request.

29)
 Close CDR: based on policies, the V-CHF closes the CDR with charging data related to the service termination and the last reported units.

30)
Charging data response [Termination]: The V-CHF informs the NF (CTF) on the result of the request.
Figure 7.2.4.1.3-2 shows a scenario for Immediate Event Charging (IEC) with CHF to CHF communication. Applicable for SMSF and AMF.
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Figure 7.2.4.1.3-2: IEC - Immediate event charging with CHF to CHF communication
1)
Request for content/service delivery: A request for session establishment is received in the NF (CTF). The service is configured to be authorized by the V-CHF before start.

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

3)
Charging data request [Event, Units]: The NF (CTF) sends the request to the V-CHF for the service to be granted authorization to start, and to allow the number of units if determined in item 2.

4)
Determine H-CHF: the V-CHF determines that it need to interact with H-CHF and which H-CHF it should contact.

5)
Charging home request [Event, Units]: The V-CHF sends the request to the H-CHF for the service to be granted authorization to start, and to allow the number of units if determined in item 2.

6)
Account, Rating control: the H-CHF rates the requests and checks if corresponding funds are available on the user's account balance. If the account has sufficient funds, the H-CHF performs the corresponding reservations.

7)
Create CDR: based on policies, the H-CHF creates a CDR related to the service.

8)
Charging home response [Event, Units]: The H-CHF grants authorization to V-CHF for the service to start, with the allowed number of units.
9)
Create CDR: based on policies, the V-CHF creates a CDR related to the service.

10)
Charging data response [Event, Units]: The V-CHF grants authorization to NF (CTF) for the service to start, with the allowed number of units.

11)
Granted units supervision: the NF (CTF) monitors the consumption of the allowed units.

12)
Content/service delivery: the NF (CTF) starts to deliver the content/service based on the allowed number of units.
Figure 7.2.4.1.3-3 shows a scenario for Post Event Charging (PEC) with CHF to CHF communication. Applicable for SMSF and AMF.
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Figure 7.2.4.1.3-3: PEC - Post event charging with CHF to CHF communication
1)
Request for content/service delivery: A request for session establishment is received in the NF (CTF). The service is configured not to be authorized by CHF before start.

2)
Content/service delivery: the NF (CTF) starts to deliver the content/service.

3)
Charging data request [Event, Units]: The NF (CTF) sends the request to the V-CHF with the units used for recording, and possibly accounting and rating control.

4)
Determine H-CHF: the V-CHF determines that it need to interact with H-CHF and which H-CHF it should contact.

5)
Charging home request [Event, Units]: The V-CHF sends the request to the H-CHF with the units used for recording, and possibly accounting and rating control..

6)
Account, Rating control: the H-CHF may rate the request based on the number of units used and update the user's account balance.

7)
Create CDR: based on policies, the H-CHF creates a CDR related to the service.

8)
Charging home response [Event]: The H-CHF informs V-CHF on the result of the request.
9)
Create CDR: based on policies, the V-CHF creates a CDR related to the service.

10)
Charging data response [Event]: The V-CHF informs NF (CTF) on the result of the request.

	Next change


7.2.4.12.3
Message flows

The Roaming charging profile may be requested at any time by the V-SMF. This means that the V-SMF could include it in every charging data request, allowing the V-SMF, V-CHF or H-CHF to change it:

1.
The V-SMF includes Roaming charging profile in a Charging data request [Update] to V-CHF;
2.
Changed by V-CHF and transferred to V-SMF;
3.
Transferred from V-SMF to H-CHF;
4.
Changed by H-CHF and transferred to V-SMF;
5.
Applied in V-SMF;
	Next change


7.4.4.1.3
Potential charging flows

The flows would be the same as in clause 7.2.4.2 where the V-CHF corresponds to the home MNO’s CHF and the H-CHF corresponds to the additional actor’s CHF.

	Next change


7.4.4.2.3
Potential charging flows

The flows would be the same as in clause 7.1.4.1.2 where the V-CHF corresponds to the home MNO’s CHF and the interconnect would be replaced by sending information for retail charging.

	Next change


7.4.4.3.3
Message flows

This would be same as for solution #2.1 in clause 7.2.4.1 where the H-CHF is changed to A-CHF.

	Next change


8
Conclusions and recommendations

Local Breakout has been present in the standards for a long time but a solution for charging has been missing until now. The deployment of Network Slices, Edge Computing and different use cases that need local traffic routing have created the necessity of addressing all the gaps for deployments of local breakout. In this TR some use cases have been covered and some solutions provided. 

Considering the different solutions to the use cases, the solutions where the SMF communicates with both the V-CHF and H-CHF at the same point in time i.e., solutions #2.2 (Visited NF (CTF) communicating with both H-CHF and V-CHF) and #4.1 (Additional actor has CHF and does retail charging), are preferred. This since these are the only solution that can be included in the time frame of Rel-17 and that covers the needed requirements. The focus for the specified solution will be to limit and minimize the impact on and to the CHF and SMF.

Editor’s note: Other solutions may be added depending on further study.
	End of change
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