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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 charging for edge enabling infrastructure resources and services are documented in the TR 28.815 [1]. This pCR is to add the corresponding possible solutions.
4
Detailed proposal
	1st Modified Section


7.3
Charging for edge enabling infrastructure resources and services

7.3.1
Use case

ECSP provides the following infrastructure resources and capabilities to ASP to enable the EAS to be running in the EDN:

-
EDN environment and infrastructure resources (e.g., virtual CPU, virtual memory, virtual disk and virtual network resources);

-
EAS deployment (e.g., EAS instantiation, upgrade, termination, etc.); 

-
EAS registration (see TS 23.558 [4]);

-
EAS discovery (see TS 23.558 [4]); and

-
EAS application context transfer (see TS 23.558 [4]).
ECSP may charge the ASP for the infrastructure resources and services provided to enable and support the EAS(s). This inter-provider charging may be based on the infrastructure resources allocated to the EAS(s) and/or the infrastructure resources actually used by the EAS(s).

7.3.2
Potential charging requirements

REQ-CH_EC_EE-01: The charging mechanism for ECSP should support converged charging based on the usage of infrastructure resources supporting the EAS(s).

REQ-CH_EC_EE-02: The charging mechanism for ECSP should support collecting charging information related to usage of infrastructure resource supporting each EAS.

REQ-CH_EC_EE-03: The charging mechanism for ECSP should support converged charging for the following EAS deployment related procedures:

-
EAS instantiation;

-
EAS upgrade; 

-
EAS termination;

REQ-CH_EC_EE-04: The charging mechanism for ECSP should support converged charging for the following EAS signalling procedures:

-
EAS registration;

-
EAS discovery;

-
EAS application context transfer.
7.3.3
Key issues

The following key issues are identified:

-
Key Issue #3a: How does the charging mechanism for ECSP collect the information about the charged infrastructure resources as described in REQ-CH_EC_EE-02.

-
Key Issue #3b: What infrastructure resources should be charged as described in REQ-CH_EC_EE-01 and REQ-CH_EC_EE-02.

-
Key Issue #3c: How does the charging mechanism for ECSP support converged charging for the EAS deployment related procedures as depicted in REQ-CH_EC_EE-03.
-
Key Issue #3d: How does the charging mechanism for ECSP support converged charging for the EAS signalling procedures as depicted in REQ-CH_EC_EE-04.
7.3.4
Possible solutions

7.3.4.1
Potential charging architectures
The possible solutions for charging for edge enabling infrastructure resources and services are based on the following potential converged charging architectures. In these architectures, it is assumed that the EES, MnS producer and CHF are owned by the same ECSP.
Editor’s Note: The detailed solutions of the MnS for managing EES and EAS are being studied in the ongoing TR 28.814 [12].
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Figure 7.3.4.1-1: Converged charging architecture for edge enabling infrastructure resources and services (with MnS producer supporting CTF)
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Figure 7.3.4.1-2: Converged charging architecture for edge enabling infrastructure resources and services (with CEF enabling charging for MnS producer)
7.3.4.2
Possible solutions for edge enabling infrastructure resources charging

The charging for edge enabling infrastructure resources could be supported with CTF embedded in the MnS producer or with CEF to enable the charging for MnS producer.
The solution with CTF embedded in the MnS producer is illustrated in Figure 7.3.4.2-1.
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Figure 7.3.4.2-1: Charging for edge enabling infrastructure resources (with MnS producer supporting CTF)
The CHF of ECSP is configured with quota and reporting threshold for charging of edge enabling infrastructure resources.

1.
When the performance data (measurements or KPIs) about usage of edge enabling infrastructure resource supporting the EAS is ready, the MnS producer reports the performance data to the CHF. The usage of edge enabling infrastructure resource could be data volume transferred for the EAS, virtual CPU usage of the EAS, virtual memory usage of the EAS, virtual disk usage of the EAS, or the virtual storage of the EAS.
2.
The CHF may open, update or close the CDR.



The solution with CEF enabling charging for MnS producer is illustrated in Figure 7.3.4.2-2.
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Figure 7.3.4.2-2: Charging for edge enabling infrastructure resources (with CEF enabling charging for MnS producer)
The CHF of ECSP is configured with quota and reporting threshold for charging of edge enabling infrastructure resources.

1.
When the performance data (measurements or KPIs) about usage of edge enabling infrastructure resource supporting the EAS is ready, the MnS producer sends the performance data to the CEF. The usage of edge enabling infrastructure resource could be data volume transferred for the EAS, virtual CPU usage of the EAS, virtual memory usage of the EAS, virtual disk usage of the EAS, or the virtual storage of the EAS.
2.
The CEF sends Charging Data Request with the measurement result to the CHF.
3.
The CHF sends Charging Data Response to the CEF.

4.
The CHF may open, update or close the CDR 

7.3.4.3
Possible solutions for EAS deployment charging
The charging for EAS deployment could be supported with CTF embedded in the MnS producer or with CEF to enable the charging for MnS producer.
The solution with CTF embedded in the MnS producer is illustrated in Figure 7.3.4.3-1.
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Figure 7.3.4.3-1: Charging for EAS deployment (with MnS producer supporting CTF)
1.
The MnS consumer sends the EAS deployment request to the MnS producer, the EAS deployment request could be an instantiation request, an upgrade request or a termination request.

2.
The MnS producer sends Charging Data Request for the EAS deployment request to the CHF.

3.
The CHF authorizes or rejects the EAS deployment request based on the available quota, and sends Charging Data Response to the MnS producer.

4.
The MnS producer sends EAS deployment response to the MnS consumer.
Editor’s Note: The solution depends on the support from OAM perspective to enable the MnS producer for charging.
The solution with CEF enabling charging for MnS producer is illustrated in Figure 7.3.4.3-2.
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Figure 7.3.4.3-2: Charging for EAS deployment (with CEF enabling charging for MnS producer)
1.
The MnS consumer sends the EAS deployment request to the MnS producer, the EAS deployment request could be an instantiation request, an upgrade request or a termination request.

2
The MnS producer forwards the EAS deployment request to the CEF.
3.
The CEF sends Charging Data Request for the EAS deployment request to the CHF.

4.
The CHF authorizes or rejects the EAS deployment request based on the available quota, and sends Charging Data Response to the CEF.
5.
The CEF sends EAS deployment response to the MnS producer.

6.
The MnS producer forwards the EAS deployment response to the MnS consumer.
Editor’s Note: The solution depends on the support from OAM perspective to enable the MnS producer for charging.
7.3.4.4
Possible solutions for EAS registration charging
The possible solution for EAS registration charging is illustrated in the Figure 7.3.4.4-1.
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Figure 7.3.4.4-1: Charging for EAS registration
1.
The EAS sends the Edge Application Server Registration request (see TS 23.558 [4]) to the EES.

2.
The EES sends Charging Data Request for the EAS registration to the CHF.

3.
The CHF authorizes or rejects the EAS registration request based on the available quota, and sends Charging Data Response to the EES.
4.
The EES sends Edge Application Server Registration response (see TS 23.558 [4]) to the EAS.
7.3.4.5
Possible solutions for EAS discovery charging

The possible solution EAS discovery charging is illustrated in the Figure 7.3.4.5-1.
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Figure 7.3.4.5-1: Charging for EAS discovery
1.
The EEC sends the Edge Application Server discovery request (see TS 23.558 [4]) to the EES.

2.
The EES sends Charging Data Request for the EAS discovery to the CHF.

3.
The CHF authorizes or rejects the EAS discovery request based on the available quota, and sends Charging Data Response to the EES.
4.
The EES sends Edge Application Server discovery response (see TS 23.558 [4]) to the EEC.
7.3.4.6
Possible solutions for EAS application context transfer charging

The possible solution EAS application context transfer charging is illustrated in the Figure 7.3.4.6-1.
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Figure 7.3.4.6-1: Charging for EAS application context transfer
1.
The EEC sends the Application Context Relocation request (see TS 23.558 [4]) to the S-EES.

2.
The S-EES sends Charging Data Request for the application context relocation to the CHF.

3.
The CHF authorizes or rejects the application context relocation request based on the available quota, and sends Charging Data Response to the S-EES.
4.
The S-EES sends Application Context Relocation Notify (see TS 23.558 [4]) to the S-EAS.

5.
The S-EAS sends Application Context Relocation Complete (see TS 23.558 [4]) to the S-EES.

6.
The S-EES sends Application Context Relocation Complete (see TS 23.558 [4]) to the EEC.
7.3.5
Evaluation
7.3.6
Conclusion

	End of Modified Sections
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