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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 following UCs and their corresponding requirements have been captured in TR 28.815 [1].
- 7.1.1.4
Use case #1d: MNO charging subscriber for 5GS based on monitored QoS

- 7.1.1.5
Use case #1e: MNO charging ECSP/ASP for 5GS based on monitored QoS

This pCR is to add the corresponding possible solutions.
4
Detailed proposal
	1st Modified Section


7.1.4
Possible solutions

7.1.4.1
Possible solutions for subscriber based charging
7.1.4.1.1
Possible solutions for MNO charging subscriber for 5GS usage for accessing edge application
The possible solutions to support the potential requirements REQ-CH_EC_5GS-01, REQ-CH_EC_5GS-02 and Key Issue #1a could be the following enhancements or extensions to the PDU session charging solutions defined in TS 32.255 [6]:

Solution #1a: Reuse the “AF Charging Identifier” (see TS 32.255 [6] and TS 29.512 [8]) or “afChargId” (see TS 29.512 [8])  parameter for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 

The “AF Charging Identifier” or “afChargId” parameter is provided to SMF in the PCC rule for one or more service flows and could be contained in the “PDU Container Information” that is provided in the Charging Data Request sent by SMF and CHF record data.

Solution #1b: Reuse the “Network Slice Instance Identifier” parameter (see TS 32.255 [6]) for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 

The “Network Slice Instance Identifier” parameter is contained in the “PDU Session Charging Information” and needs to be provided in the Charging Data Request sent by SMF and CHF record data.

The assumption for this solution is that each edge application is associated with a dedicated network slice.

Solution #1c: Use the “Application Identifier”, “flowDescription” or “ethFlowDescription”  parameter (see “appId” in TS 29.512 [8]) for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 
The “Application Identifier”, “flowDescription” or “ethFlowDescription” parameter is provided to SMF in the PCC rule for one or more service flows. Including either of these parameters in the Charging Data Request sent by SMF and CHF record data would enable the CHF to correlate them with the edge application.

Solution #1d: Use the “Rating Group” parameter for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 
The “Rating Group” is provided to SMF in the PCC rule for one or more service flows.
Solution #1e: Use the “Service Identifier” parameter for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 
The “Service Identifier” is provided to SMF in the PCC rule for one or more service flows.
Solution #1f: Use the “Sponsor Identity”  parameter for correlating the Charging Data Request, charging information and CHF record data with the edge application for PDU session charging. 
The “Sponsor Identity”   are provided to SMF in the PCC rule for one or more service flows.
7.1.4.1.2
Possible solutions for MNO charging subscriber for 5GS usage for edge computing based on monitored QoS
The possible solutions to support the potential requirements REQ-CH_EC_5GS-03 and Key Issue #1c could be based on the 5G data connectivity converged charging architecture defined in TS 32.255 [6], with the extension of Rating Group mapped with QoS information, as described below.
Solution #1g: Incorporate QoS information into each Rating Group 
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Figure 7.1.4.1.2-1: Subscriber charging for 5GS usage for edge computing based on monitored QoS
The CHF of MNO is configured with quota and reporting threshold for subscriber charging for usage of 5GS capabilities supporting edge computing.

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. The requested quota is for one or more Rating Groups, and includes the QoS information (e.g., range of delay) for each Rating Group.
3)
Account, Rating, Reservation Control: the CHF checks if corresponding funds can be reserved on the edge application’s account balance, based on the QoS information and other factors if needed, for each Rating Group. If the account has sufficient funds, the CHF rates the request and performs the corresponding reservation for each Rating Group.

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 for each Rating Group.

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

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, Usage Reporting]: 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. For the new quota request which may be for one or more Rating Groups, the QoS information (e.g., range of delay) for each Rating Group is included for each Rating Group. For the usage reporting, the monitored QoS result (e.g., e2e packet delay in 5GS) is included for the report for each Rating Group.
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 for each Rating Group.

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 for each Rating Group. 

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 for each Rating Group.

18)
Charging Data Response [Termination]: The CHF informs the SMF on the result of the request.
7.1.4.2
Possible solutions for inter-provider based charging
7.1.4.2.1
Possible solutions for inter-provider charging for 5GS capabilities usage
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 #1h: 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.
The CHF aggregates the reported units from SMF(s) at a pre-configured interval for each edge application, and reports the aggregated usage to Billing domain via CGF.

Solution #1i: 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 CDRs. This also means that the account is on UE and not on edge application.
7.1.4.2.2
Possible solutions for inter-provider charging for 5GS capabilities usage based on monitored QoS
Solution #1j: Aggregation of SMF reported usage based on monitored QoS by CHF
In this solution, the charging mechanism between SMF and CHF for 5GS capabilities usage supporting edge computing based on monitored QoS is the same as Solution #1g, in addition, the CHF aggregates the reported units with monitored QoS results from SMF(s) at a pre-configured interval for each edge application and/or EDN, and reports the aggregated usage to Billing domain via CGF.
Solution #1k: Aggregation of SMF reported usage based on monitored QoS by Billing domain
In this solution, the charging mechanism between SMF and CHF for 5GS capabilities usage supporting edge computing based on monitored QoS is the same as Solution #1g, and CHF reports the usage with monitored QoS results in the CDRs per UE. It would be the billing domain that then aggregates the usage based on the received CDRs and edge application indication in these CDRs.
7.1.5
Evaluation

7.1.5.1
Evaluation of possible solutions for MNO charging subscriber for 5GS usage for accessing edge application
This clause evaluates the following solutions for correlating the 5GS charging related messages with edge application:
Solution #1a:
This solution reuses the “AF Charging Identifier” (see TS 32.255 [6] and TS 29.512 [8]) or “afChargId” (see TS 29.512 [8])  parameter. 

The “AF Charging Identifier” or “afChargId” parameter initially comes from AF, and 3GPP cannot control and guarantee its uniqueness and its relationship with edge application. Therefore, this solution needs offline coordination between PLMN operator and ECSP/ASP to ensure the correctness of the correlation between this parameter and edge application.

Solution #1b: 

This solution reuses the “Network Slice Instance Identifier” parameter (see TS 32.255 [6]). 

This solution works on an assumption that each edge application is associated with a dedicated network slice. It makes impossible for a PLMN to support multiple edge applications by one network slice, which in some cases may be needed. Therefore, this solution is restrictive.

Solution #1c: 

This solution uses the “Application Identifier”, “flowDescription” or “ethFlowDescription”  parameter (see “appId” in TS 29.512 [8]). 
These parameters reference to the application or service flow detection filter configured at the UPF, and can be mapped to edge application without restrictive assumption.
Solution #1d: 

This solution uses the “Rating Group” parameter. 
This solution works on an assumption that each edge application is associated with a dedicated Rating Group. It makes impossible for a PLMN to support multiple applications by one Rating Group, which in some cases may be needed. Therefore, this solution is restrictive.

Solution #1e: 

This solution uses the “Service Identifier” parameter. 
This solution requires that the “Service Identifier” parameter is able to identify the instance of the edge application, but not only the identity of the service (e.g., edge computing service).

Solution #1f: Use the “Sponsor Identity”  parameter. 

This solution works in the scenario that the edge computing related connectivity and usage are sponsored (by a service provider, e.g., ASP). However, this is not the only scenario for supporting edge computing in 5GS, and there could be also the non-sponsored case. Another perspective is that, to make this solution work, this parameter needs to be extended to be able to identify the application but not only the service provider.
7.1.5.2
Evaluation of possible solutions for MNO charging subscriber for 5GS usage for edge computing based on monitored QoS
This clause evaluates the following solution for MNO charging subscriber for 5GS usage for edge computing based on monitored QoS:
Solution #1g: Incorporate QoS information into each Rating Group. 

This solution enables the mapping of monitored QoS based 5GS usage for edge computing to Rating Group(s), and to make it explicit about which QoS range is mapped to which Rating Group, the QoS information is included in the quota request for each Rating Group, and the monitored QoS result is included in the report of used units for each Rating Group. This solution is feasible for both quota request and usage reporting.
7.1.5.3
Evaluation of possible solutions for inter-provider charging for 5GS capabilities usage

This clause evaluates the following solutions for inter-provider charging for 5GS capabilities usage:

Solution #1h: Aggregation of SMF reported usage by CHF.
This solution enables the CHF to collect the 5GS usage supporting edge computing per UE from SMF and aggregate the usage for each edge application. This solution can support PEC of the inter-provider charging for 5GS capabilities usage supporting each edge application, and save the bandwidth from CHF to Billing domain for transferring the usage for every UE.
Solution #1i: Aggregation of SMF reported usage by Billing domain.
This solution requires the CHF to report the 5GS usage supporting each edge application per UE. If this (the 5GS usage supporting each edge application per UE) is not specifically needed by the Billing domain, this solution creates lots of unnecessary load on the interfaces between CHF and Billing domain.
7.1.5.4
Evaluation of possible solutions for inter-provider charging for 5GS capabilities usage based on monitored QoS

This clause evaluates the following solutions for inter-provider charging for 5GS capabilities usage:

Solution #1j: Aggregation of SMF reported usage based on monitored QoS by CHF.
This solution enables the CHF to collect the 5GS usage supporting edge computing based on the monitored QoS per UE from SMF and aggregate the usage for each edge application. This solution can support PEC of the inter-provider charging for 5GS capabilities usage based on monitored QoS supporting each edge application, and save the bandwidth from CHF to Billing domain for transferring the usage for every UE.

Solution #1k: Aggregation of SMF reported usage based on monitored QoS by Billing domain.
This solution requires the CHF to report the 5GS usage supporting each edge application based on monitored QoS per UE. If this (the 5GS usage supporting each edge application based on monitored QoS per UE) is not specifically needed by the Billing domain, this solution creates lots of unnecessary load on the interfaces between CHF and Billing domain.
7.1.6
Conclusion

7.1.6.1
Conclusion of possible solutions for MNO charging subscriber for 5GS usage for accessing edge application
Based on the evaluation in clause 7.1.5.1, the Solution #1c is the most feasible and preferrable solution for MNO charging subscriber for 5GS usage for accessing edge application.
7.1.6.2
Conclusion of possible solutions for MNO charging subscriber for 5GS usage for edge computing based on monitored QoS

Based on the evaluation in clause 7.1.5.2, the Solution #1g is feasible for MNO charging subscriber for 5GS usage for edge computing based on monitored QoS.
7.1.6.3
Conclusion of possible solutions for inter-provider charging for 5GS capabilities usage
Based on the evaluation in clause 7.1.5.3, the Solution #1h is the most feasible and preferrable solution for inter-provider charging for 5GS capabilities usage.
7.1.6.4
Conclusion of possible solutions for inter-provider charging for 5GS capabilities usage based on monitored QoS
Based on the evaluation in clause 7.1.5.4, the Solution #1j is the most feasible and preferrable solution for inter-provider charging for 5GS capabilities usage based on monitored QoS.
	End of Modified Sections
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