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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.815 “Study on charging aspects of edge computing”
3
Rationale
The UC, potential requirements and key issues on inter-provider charging for 5GS are documented in the TR 28.815 [1]. The solution based on aggregation of 5GS usage by CHF, and aggregation by Billing domain are captured. However both solutions have some drawbacks:
- aggregation of 5GS usage by CHF requires the CHF to be responsible for charging for the whole PLMN;

- aggregation of 5GS usage by Billing domain does not support online charging.

This pCR is to add a possible solution based on aggregation of 5GS usase by MnS producer.

And in the end, all of the possible solutions will be evaludated.
4
Detailed proposal
	1st Modified Section


7.1.4.2
Possible solutions for inter-provider based charging

The possible solutions to support the inter-provider charging related potential requirements REQ-CH_EC_5GS_SP-01, REQ-CH_EC_5GS_SP-02 and Key Issue #1b are based on the 5G data connectivity converged charging architecture defined in TS 32.255 [6], with the extension of CHF to support inter-provider charging for 5GS supporting edge computing per edge application and/or per EDN.
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Figure 7.1.4.2-1: 5G data connectivity converged charging architecture defined in TS 32.255 [6]
Solution #2a: Aggregation of SMF reported usage by CHF
In this solution, the total data volume transferred for the edge application in the 5GS is obtained by CHF from each individual UE usage reported by SMF.
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Figure 7.1.4.2-2: 5GS Inter-provider charging for edge computing (aggregation of SMF reported usage)
The CHF of MNO is configured with quota and reporting threshold for 5GS inter-provider charging.

1)
UE starts using an edge application: Triggers is are according to TS 32.255 [6] and TS 32.290 [5].

2)
Charging Data Request [Initial, Quota Requested]: the SMF sends the request to the CHF to reserve a number of units if determined in step 2.

3)
Account, Rating, Reservation Control: the CHF rates the request, checks if corresponding funds can be reserved on the edge application’s account balance. If the account has sufficient funds, the CHF performs the corresponding reservation.

4)
 Open CDR: based on policies, the CHF opens a CDR related to the service for edge application.

5)
Charging Data Response [Initial, Quota Granted]: the CHF grants the reserved number of units to SMF.

6)
Granted Units Supervision: The SMF monitors the consumption of the granted units.

7)
UE edge application usage ongoing: the SMF continues to deliver the service.

8)
Quota management Trigger: A Trigger associated to Quota management is met. Units determination is performed when applicable.

9)
Charging Data Request [Update, Quota Requested]: the SMF sends the request to the CHF, to be granted with more unit for the service to continue, and also for reporting the used units.

10)
Account, Rating, Reservation Control: same as step 4, with the option to also deduct the funds corresponding to the usage on the account balance.

11)
Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.

12)
Charging Data Response [Update, Quota Granted]: The CHF grants quota to SMF for the service, with the reserved number of units.

13)
Service delivery ongoing: the  NF (CTF) continues to deliver the service.

14)
UE stops using the edge application: the SMF is requested to end the service delivery and does this.

15)
Charging Data Request [Termination]: the SMF sends the request to the CHF, for charging data related to the service termination with the final consumed units. 

16)
Account, Rating Control: the CHF performs the service termination process which involve using the reported charging data to rate the usage and deduct the funds corresponding to the usage on the account balance.

17)
 Close CDR: based on policies, the CHF closes the CDR with charging data related to the service termination and the last reported units.

18)
Charging Data Response [Termination]: The CHF informs the SMF on the result of the request.
Solution #2b: Aggregation of SMF reported usage by Billing domain 
In this solution, the total data volume transferred for the edge application in 5GS is obtained by CHF as in solution #2a but only reported per UE, it would be the billing domain that then aggregates the usage based on the received CDRs and edge application indication in these. This also means that the account is on UE and not on edge application.
Solution #2c: Obtaining the aggregated usage from MnS producer
In this solution, the total 5GS usage of the PLMN for an edge application or an EDN is obtained by CHF from MnS producer by consuming the MnS. So the charging architecture needs to be extended with support of MnS producer.
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Figure 7.1.4.2-x: 5GS inter-provider charging with support of MnS producer for aggregated usage
This solution follows the same procedure as solution #2a for the interactions between SMF and CHF, with the exception that the CHF obtains the aggregated 5GS usage for an edge application or an EDN from MnS producer regularly as described below, and uses the obtained total usage from MnS producer for account, rating and reservation control in step 3 and step 3 of solution #2a.
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Figure 7.1.4.2-y: CHF obtains aggregated 5GS usage from MnS producer
1)
Performance data is ready in MnS producer: The performance data of aggregated 5GS usage for an edge application or EDN is ready.

2)
Performance data report: the MnS producer reports the performance data of aggregated 5GS usage to CHF.
7.1.5
Evaluation

TBD
7.1.6
Conclusion

TBD……

	End of Modified Sections
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