3GPP TSG-SA5 Meeting #149 
S5-234621
Berlin, Germany, 22 - 26 May 2023
Source:
Huawei

Title:
Resolve EN in solution #2.10
Document for:
Approval

Agenda Item:
7.5.2
1
Decision/action requested

Include the proposed changes in TR 28.827.
2
References

[1]

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

3
Rationale

To address the editor’s note in solution #2.10 regarding the message flows for event-based charging. And update the key issue.
4
Detailed proposal

	First change


7.2.4.10
Solution #2.10: Charging session between V-CHF and H-CHF per UE

7.2.4.10.1
General

A possible solution for key issue#2x, would be to have the charging session between V-CHF and H-CHF on a per UE basis for 5G data connectivity. In specific, V-CHF establishes a charging session with H-CHF based on that the V-CHF gets a charging data request containing a SUPI that the V-CHF don’t have a session with a H-CHF setup. V-CHF releases the charging session with H-CHF when it receives the charging data request for service release from the last PDU session for the SUPI. This requires the UE to reach the same V-CHF.
7.2.4.10.2
Reference architecture

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

7.2.4.10.3
Message flows

In this case, the SMF, AMF, and SMSF establish the charging session and events with the V-CHF per as specified in the TS 32.255 [4], TS 32.256 [5], and TS 32.274 [8]. The V-CHF would establish the charging session with the H-CHF based on the SUPI i.e., on a per UE basis.

Figure 7.1.4.10.3-1 shows the message flow of V-CHF-to-H-CHF communication per UE for Session Based Charging (SCUR). Applicable for SMF. Regarding the PDU session establishment request for a UE, the V-CHF determines to establishes a charging session with H-CHF per UE. The additional PDU sessions for this UE continue to exchange messages using the same charging session between V-CHF and H-CHF. Upon receiving the service release request from the last PDU session for this UE, the V-CHF determines to terminate the charging session between V-CHF and H-CHF.
For event-based charging scenario, it is not applicable to wait for multiple charging data requests [event] per UE. Hence, 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 to SMSF and AMF.
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Step 1 to 11 describe the message flow of the delivery procedure for establishing the first PDU session by a UE. At the establishment of the first PDU session for a UE, V-CHF setups an interaction session with H-CHF for exchanging charging information for the current UE as shown in step 4. Step 12 summarizes ongoing service delivery for the #1 PDU session. 

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 2.

4. Determine H-CHF: V-CHF determines whether there is an existing session to interact with H-CHF for the current UE (based on SUPI). If no session has been created for the current UE, it 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 requested]: V-CHF sends the request to H-CHF for the service to be granted authorization to start, and to reserve the number of units. 

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 granted]: H-CHF grants authorization to V-CHF for the service to start, with the reserved number of units.

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

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

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

12. Ongoing service delivery: ongoing messages within the quota management and usage reporting procedure for the first PDU session. The messages that need interaction between V-CHF to H-CHF are exchanged in the existing session between V-CHF and H-CHF for the current UE.   
Step 13 to 22 describe the message flow of the delivery procedure for establishing another PDU session for this UE. Given that the UE already has an ongoing PDU session, the step to determine H-CHF is not required. The messages between V-CHF and H-CHF continues to exchange in the existing session between V-CHF and H-CHF that has been created for this UE. Step 23 summarizes ongoing service delivery for the first and/or the second PDU session.
13. Request for service delivery: Another request for session establishment for the current UE is received in NF (CTF). 

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

15. 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 14.

16. Charging home request [Update, Quota requested]: V-CHF sends the request to H-CHF for the service to be granted authorization to start, and to reserve the number of units. 
17. 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.

18. Update CDR: based on policies, H-CHF updates the CDR with charging data related to the service.
19. Charging home response [Update, Quota granted]: H-CHF grants authorization to V-CHF for the service to start, with the reserved number of units.
20. Open CDR: based on policies, V-CHF opens a CDR related to the service.

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

22. Granted units supervision: NF (CTF) monitors the consumption of the granted units.
23. Ongoing service delivery: ongoing messages within the quota management and usage reporting procedure for the first and/or second PDU session. Similarly, the messages that need interaction between V-CHF to H-CHF are exchanged in the existing session between V-CHF and H-CHF for this UE.
Step 24 to 31 describe the message flow of the post delivery procedures regarding the first PDU session. Since it is not the last PDU session for this UE, the session between V-CHF and H-CHF continues to support the message exchanges afterwards this release request. Step 23 summarizes ongoing service delivery for the second PDU session.

24. Service release: the service for the first PDU session is terminated or released.
25. Charging data request [Termination, Unit used]: NF (CTF) sends a terminate charging data request to the V-CHF, for charging data related to the service termination with the final consumed units. 

26. Charging home request [Update, Unit used]: V-CHF sends an update charging home request to the H-CHF, for charging data related to the service termination with the final consumed units for this PDU session. 

27. Account, Rating control: H-CHF performs the service termination process involving rating entity and user's account balance regarding this PDU session. 
28. Update CDR: based on policies, H-CHF update the CDR with charging data related to the service termination and the last reported units for the this PDU session. 
29. Charging home response [Update]: H-CHF informs the V-CHF on the result of the update charging home request.

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

31. Charging data response [Termination]: V-CHF informs the NF (CTF) on the result of the terminate charging data request.
32. Ongoing service delivery: ongoing messages within the quota management and usage reporting procedure for the second PDU session. Similarly, the messages that need interaction between V-CHF to H-CHF are exchanged in the existing session between V-CHF and H-CHF for this UE.
Step 33 to 41 describe the message flow of the post delivery procedures regarding the second PDU session. Since it is the last PDU session for this UE, V-CHF terminates the session to interact with H-CHF as shown in step 35. 

33. Service release: the service for the second PDU session is terminated or released.
34. Charging data request [Termination, Unit used]: NF (CTF) sends a terminate charging data request to the V-CHF, for charging data related to the service termination with the final consumed units. 

35. Determine to release the session with H-CHF: V-CHF identifies that it is the last PDU session for this UE. It determines to release the session with H-CHF. 
36. Charging home request [Termination, Unit used]: V-CHF sends an update charging home request to the H-CHF, for charging data related to the service termination with the final consumed units. 

37. Account, Rating control: H-CHF performs the service termination process involving rating entity and user's account balance. 
38. Close CDR: based on policies, H-CHF closes the CDR with charging data related to the service termination and the last reported units. 
39. Charging home response [Termination]: H-CHF informs the V-CHF on the result of the terminate charging home request.

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

41. Charging data response [Termination]: V-CHF informs the NF (CTF) on the result of the terminate charging data request.

	End of change


