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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
This pCR is to add evaluation and conclusion for edge enabling services usage charging.
4
Detailed proposal
	1st Modified Section


7.4.4
Possible solutions

7.4.4.1
Potential charging architectures

The solutions for edge enabling services usage charging are based on the following potential converged charging architectures. In these architectures, it is assumed that the EES, CHF and Billing Domain are owned by the same ECSP.
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Figure 7.4.4.1-1: Converged charging architecture for edge enabling infrastructure resources and services with EES supporting CTF

7.4.4.2
Possible solutions for EAS registration charging

Solution #4a: The solution for EAS registration charging based on IEC is illustrated in the Figure 7.4.4.2-1.
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Figure 7.4.4.2-1: Charging for EAS registration - IEC
1.
The EAS sends the Edge Application Server Registration request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Edge Application Server Registration request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

2.
The EES sends Edge Application Server Registration response (see TS 23.558 [4]) to the EAS.
Solution #4b: The solution for EAS registration charging based on PEC is illustrated in the Figure 7.4.4.2-2.
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Figure 7.4.4.2-2: Charging for EAS registration - PEC
1.
The EAS sends the Edge Application Server Registration request (see TS 23.558 [4]) to the EES.

2.
The EES sends Edge Application Server Registration response (see TS 23.558 [4]) to the EAS.
2ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Edge Application Server Registration and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

2ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

2ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

7.4.4.3
Possible solutions for EAS discovery charging

Solution #4c: The solution for EAS discovery charging based on IEC is illustrated in the Figure 7.4.4.3-1.


[image: image4.emf]EES CHF

1ch-a. Charging Data Request [event]

1ch-c. Charging Data Response [event]

EEC

1. Edge Application Server discovery request

2. Edge Application Server discovery response

1ch-b. Create CDR


Figure 7.4.4.3-1: Charging for EAS discovery - IEC
1.
The EEC sends the Edge Application Server discovery request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Edge Application Server discovery request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

2.
The EES sends Edge Application Server discovery response (see TS 23.558 [4]) to the EEC.
Solution #4d: The solution for EAS discovery charging based on PEC is illustrated in the Figure 7.4.4.3-2.
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Figure 7.4.4.3-2: Charging for EAS discovery - PEC
1.
The EEC sends the Edge Application Server discovery request (see TS 23.558 [4]) to the EES.

2.
The EES sends Edge Application Server discovery response (see TS 23.558 [4]) to the EEC.
2ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Edge Application Server discovery and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

2ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

2ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

7.4.4.4
Possible solutions for EAS application context transfer charging

Solution #4e: The solution for EAS application context transfer charging based on IEC is illustrated in the Figure 7.4.4.4-1.
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Figure 7.4.4.4-1: Charging for EAS application context transfer - IEC
1.
The EEC sends the Application Context Relocation request (see TS 23.558 [4]) to the S-EES.

1ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Application Context Relocation request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

2.
The S-EES sends Application Context Relocation Notify (see TS 23.558 [4]) to the S-EAS.

3.
The S-EAS sends Application Context Relocation Complete (see TS 23.558 [4]) to the S-EES.

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

Solution #4f: The solution for EAS application context transfer charging based on PEC is illustrated in the Figure 7.4.4.4-2.
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Figure 7.4.4.4-2: Charging for EAS application context transfer - PEC
1.
The EEC sends the Application Context Relocation request (see TS 23.558 [4]) to the S-EES.

2.
The S-EES sends Application Context Relocation Notify (see TS 23.558 [4]) to the S-EAS.

3.
The S-EAS sends Application Context Relocation Complete (see TS 23.558 [4]) to the S-EES.

3ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the Application Context Relocation and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

3ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

3ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

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

Solution #4g: The solution for EAS application context transfer charging based on ECUR is illustrated in the Figure 7.4.4.4-3.
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Figure 7.4.4.4-3: Charging for EAS application context transfer - ECUR
1.
The EEC sends the Application Context Relocation request (see TS 23.558 [4]) to the S-EES.

1ch-a)
Charging Data Request (initial, quota request): The S-EES generates charging data related to the Application Context Relocation request and sends the charging data request to the CHF for quota request and CDR opening purpose.

1ch-b)
Create CDR: the CHF stores received information, conducts the account, rating and reservation control and opens a CDR related to the Application Context Relocation procedure.

1ch-c)
Charging Data Response (initial, quota granted): The CHF informs the S-EES on the result of the request.

2.
If the quota request was granted, the S-EES sends Application Context Relocation Notify (see TS 23.558 [4]) to the S-EAS.

3.
The S-EAS sends Application Context Relocation Complete (see TS 23.558 [4]) to the S-EES.

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

4ch-a)
Charging Data Request (termination, used quota): The S-EES generates charging data related to the Application Context Relocation Complete and sends the charging data request to the CHF for CDR closing purpose.

4ch-b)
Close CDR: the CHF stores received information conducts the account and rating control and closes the CDR related to the Application Context Relocation procedure.

4ch-c)
Charging Data Request (termination): The CHF informs the S-EES on the result of the request.

7.4.4.5
Possible solutions for UE location obtaining charging
7.4.4.5.1
One-time UE location request
Solution #4h: The solution for one-time UE location request charging based on IEC is illustrated in the Figure 7.4.4.5.1-1.
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Figure 7.4.4.5.1-1: Charging for one-time UE location request - IEC
1.
The EAS sends the UE location request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The EES generates charging data related to UE location request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

2.
The EES checks the UE location with 3GPP network (see TS 23.558 [4]).

3.
The EES sends the UE location response (see TS 23.558 [4]) to the EAS.

Solution #4i: The solution for one-time UE location request charging based on PEC is illustrated in the Figure 7.4.4.5.1-2.
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Figure 7.4.4.5.1-2: Charging for one-time UE location request - PEC
1.
The EAS sends the UE location request (see TS 23.558 [4]) to the EES.

2.
The EES checks the UE location with 3GPP network (see TS 23.558 [4]).

3.
The EES sends the UE location response (see TS 23.558 [4]) to the EAS.

3ch-a)
Charging Data Request [Event]: The EES generates charging data related to UE location request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

3ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

3ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.
7.4.4.5.2
UE location subscription and notification

Solution #4j: The solution for UE location subscription charging based on IEC is illustrated in the Figure 7.4.4.5.2-1.
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Figure 7.4.4.5.2-1: Charging for UE location subscription - IEC
1.
The EAS sends the UE location subscribe request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The EES generates charging data related to UE location subscribe request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

2.
The EES subscribes to UE location from 3GPP Core Network (see TS 23.558 [4]).

3.
The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see TS 23.558 [4]).
4.
The EES sends the UE location subscribe response (see TS 23.558 [4]) to the EAS.

Solution #4k: The solution for UE location subscription charging based on PEC is illustrated in the Figure 7.4.4.5.2-2.
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Figure 7.4.4.5.2-2: Charging for UE location subscription - PEC
1.
The EAS sends the UE location subscribe request (see TS 23.558 [4]) to the EES.

2.
The EES subscribes to UE location from 3GPP Core Network (see TS 23.558 [4]).

3.
The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see TS 23.558 [4]).
4.
The EES sends the UE location subscribe response (see TS 23.558 [4]) to the EAS.

4ch-a)
Charging Data Request [Event]: The EES generates charging data related to UE location subscription and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

4ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

4ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.
Solution #4l: The solution for UE location notification charging based on PEC is illustrated in the Figure 7.4.4.5.2-3.
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Figure 7.4.4.5.2-3: Charging for UE location notification - PEC
1.
The EES detects the UE location (see TS 23.558 [4]).

2.
The EES sends the UE location notification (see TS 23.558 [4]) to the EAS.

2ch-a)
Charging Data Request [Event]: The EES generates charging data related to UE location notification and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

2ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

2ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

7.4.4.6
Possible solutions for Application Client information subscription and notification charging

Solution #4m: The solution for Application Client (AC) information subscription charging based on IEC is illustrated in the Figure 7.4.4.6-1.
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Figure 7.4.4.6-1: Charging for AC information subscription - IEC
1.
The EAS sends the AC information subscription request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The EES generates charging data related to AC information subscription request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

2.
The EES processes the request (see TS 23.558 [4]).

3.
The EES sends the AC information subscription response to EAS (see TS 23.558 [4]).
Solution #4n: The solution for AC information subscription charging based on PEC is illustrated in the Figure 7.4.4.6-2.
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Figure 7.4.4.6-2: Charging for AC information subscription - PEC
1.
The EAS sends the AC information subscription 
request (see TS 23.558 [4]) to the EES.

2.
The EES processes the request (see TS 23.558 [4]).

3.
The EES sends the AC information subscription response to EAS (see TS 23.558 [4]).
3ch-a)
Charging Data Request [Event]: The EES generates charging data related to AC information subscription and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

3ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

3ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.
Solution #4o: The solution for AC information notification charging based on PEC is illustrated in the Figure 7.4.4.6-3.
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Figure 7.4.4.6-3: Charging for AC information notification - PEC
1.
The EEC triggers for AC updates with EES (see TS 23.558 [4]).

2.
The EES sends the AC information notification (see TS 23.558 [4]) to the EAS.

2ch-a)
Charging Data Request [Event]: The EES generates charging data related to AC information notification and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

2ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

2ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.7.4.4.7
Possible solutions for ACR management events subscription
7.4.4.7
Possible solutions for ACR management events subscription charging
Solution #4p: The solution for ACR management events subscription charging based on IEC is illustrated in the Figure 7.4.4.7-1.
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Figure 7.4.4.7-1: Charging for ACR management event subscription - IEC
1.
The EAS sends the ACR management event subscribe request (see TS 23.558 [4]) to the EES.

1ch-a)
Charging Data Request [Event]: The EES generates charging data related to ACR management event subscribe request and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

1ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

1ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

2.
The EES checks the user plane path management event of the requesting UE with 3GPP Core Network (see TS 23.558 [4]).

3.
The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see TS 23.558 [4]).
4.
The EES sends the ACR management event subscribe response (see TS 23.558 [4]) to the EAS.

Solution #4q: The solution for ACR management event subscription charging based on PEC is illustrated in the Figure 7.4.4.7-2.
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Figure 7.4.4.7-2: Charging for ACR management events subscription - PEC
1.
The EAS sends the ACR management event subscribe request (see TS 23.558 [4]) to the EES.

2.
The EES checks the user plane path management event of the requesting UE with 3GPP Core Network (see TS 23.558 [4]).

3.
The EES may subscribe to UE expected behaviour analytics (UE mobility) from 3GPP Core Network (see TS 23.558 [4]).
4.
The EES sends the ACR management event subscribe response (see TS 23.558 [4]) to the EAS.

4ch-a)
Charging Data Request [Event]: The EES generates charging data related to ACR management event subscription and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.

4ch-b)
Create CDR: the CHF stores received information and creates a CDR related to the event.

4ch-c)
Charging Data Response [Event]: The CHF informs the EES on the result of the request.

7.4.5
Evaluation

7.4.5.1
Evaluation of possible solutions for EAS registration charging
Solution #4a and Solution #4b support EAS registration charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing the EAS registration respectively and both are valid options. 
7.4.5.2
Evaluation of possible solutions for EAS discovery charging
Solution #4c and Solution #4d support EAS discovery charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing the EAS registration respectively and both are valid options. 
7.4.5.3
Evaluation of possible solutions for EAS application context transfer charging
Solution #4e, Solution #4f and Solution #4g support EAS application context transfer charging based on IEC, PEC and ECUR respectively. Due to the EAS application context transfer involves multiple steps (step 1 to step 4 in Solution #4e, Solution #4f and Solution #4g), the final EAS application context transfer may fail (at step 4) even if the Application Context Relocation Request is accepted by the EAS (at step 2), therefore the Solution #4e based on IEC where CHF charges the Application Context Relocation Request (for step 1) without knowing whether the EAS application context transfer finally succeed or fail (in step 4) is not optimal. The Solution #4f based on PEC supports charging after finishing the EAS application context transfer, and Solution #4g based on ECUR supports quota management and usage reporting for EAS application context transfer, both are valid charging options.
7.4.5.4
Evaluation of possible solutions for UE location obtaining charging
Solution #4h and Solution #4i support one-time UE location request charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing UE location obtaining respectively and both are valid options. 
Solution #4j and Solution #4k support UE location subscription charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing UE location subscription respectively and both are valid options. 
Solution #4l supports UE location notification charging based on PEC, which is a valid option. 
7.4.5.5
Evaluation of possible solutions for Application Client information subscription and notification charging

Solution #4m and Solution #4n support AC information subscription charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing AC information subscription respectively and both are valid options. 

Solution #4o supports AC information notification charging based on PEC, which is a valid option. 
7.4.5.6
Evaluation of possible solutions for ACR management events subscription charging
Solution #4p and Solution #4q support ACR management events subscription charging based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing ACR management events subscription respectively and both are valid options. 

7.4.5.7
Evaluation of possible solutions for Session with QoS charging
Solution #4u and Solution #4v support charging for creation of Session with QoS based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing the creation of Session with QoS respectively and both are valid options. 
Solution #4w and Solution #4x support charging for update of Session with QoS based on IEC and PEC, where the EES interacts with CHF to deduct the ASP’s account balance before or after finishing the update of Session with QoS respectively and both are valid options. 
Solution #4y supports charging for Session with QoS notification based on PEC, which is a valid option. 
7.4.6
Conclusion

7.4.6.1
Conclusion of possible solutions for EAS registration charging
Based on the evaluation in clause 7.4.5.1, both Solution #4a and Solution #4b are feasible and preferrable solutions for EAS registration charging.
7.4.6.2
Conclusion of possible solutions for EAS discovery charging
Based on the evaluation in clause 7.4.5.2, both Solution #4c and Solution #4d are feasible and preferrable solutions for EAS discovery charging.
7.4.6.3
Conclusion of possible solutions for EAS application context transfer charging
Based on the evaluation in clause 7.4.5.3, the Solution #4f and Solution #4g are feasible and preferrable solutions for EAS application context transfer charging.
7.4.6.4
Conclusion of possible solutions for UE location obtaining charging
Based on the evaluation in clause 7.4.5.4, all the Solution #4h, Solution #4i, Solution #4j, Solution #4k and Solution #4l are feasible and preferrable solutions for UE location obtaining charging.
7.4.6.5
Conclusion of possible solutions for Application Client information subscription and notification charging

Based on the evaluation in clause 7.4.5.5, all the Solution #4m, Solution #4n, and Solution #4o are feasible and preferrable solutions for AC information subscription and notification charging.
7.4.6.6
Conclusion of possible solutions for ACR management events subscription charging
Based on the evaluation in clause 7.4.5.6, both Solution #4p and Solution #4q are feasible and preferrable solutions for ACR management events subscription charging.
7.4.6.7
Conclusion of possible solutions for Session with QoS charging
Based on the evaluation in clause 7.4.5.7, Based on the evaluation in clause 7.4.5.4, all the Solution #4u, Solution #4v, Solution #4w, Solution #4x and Solution #4y are feasible and preferrable solutions for Session with QoS charging. 
	End of Modified Sections
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