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5.2
Online Charging scenarios

Online charging for both events and sessions between CTF and the OCF is performed using the Ro reference point. The Ro reference point supports integrity protection and authentication for the case that the CTF is outside the operator domain.

5.2.1
Basic principles

There are two sub-functions for online charging that affect online charging principles and require a more detailed description: rating and unit determination. Both rating and unit determination can be implemented centralized, i.e. on the OCF, or decentralized, that is, on the CTF.

Unit determination refers to the calculation of the number of non-monetary units (service units, data volume, time and events) that shall be assigned prior to starting service delivery.

· With Centralized Unit Determination, the OCF determines the number of non-monetary units that a certain service user can consume based on a service identifier received from the CTF.

· With the Decentralized Unit Determination approach, the CTF determines itself how many units are required to start service delivery, and requests these units from the OCF.

After checking the service user's account balance, the OCF returns the number of granted units to the CTF. The CTF is then responsible for the supervision of service delivery. Particularly, the CTF shall limit service delivery to the corresponding number of granted units.

Rating refers to the calculation of a price out of the non-monetary units calculated by the unit determination function.

· With the Centralized Rating approach, the CTF and the OCF exchange information about non-monetary units. The OCF translates these units into monetary units. 

· With the Decentralized Rating approach, the corresponding rating control is performed within the CTF. Consequently, CTF and OCF exchange information about monetary units. 

Three cases for online charging can be distinguished: immediate event charging (IEC), event charging with unit reservation (ECUR) and session charging with unit reservation (SCUR). These cases are further described in 3GPP TS 32.240 [1].

Editor’s note: The text above in green could be moved to the top, however, then there needs to be relation with the succeeding text.
5.2.2
Charging Scenarios

In order to perform event charging via Ro, the scenarios between the involved entities UE-A, OCF and CTF need to be defined. The charging flows shown in this subclause include scenarios with immediate event charging and event charging with reservation, session charging with reservation, and online charging correlation. In particular, the following cases are shown:

1
Immediate Event Charging

a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

2
Event charging with Reservation 

a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

3
Session charging with Reservation

a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

       4  Online charging correlation
The combination of Centralized Unit Determination with Decentralized Rating is not possible.
	Next Modified Section


5.2.2.4
Online Charging Correlation
5.2.2.4.1
Credit Control in Multi-CTFs
In this scenario, CTF1 and CTF2 serve a service; the credit control will be done in both CTF1 and CTF2. 
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1.
When receiving service request, CTF1 sends CCR with CC-Request-Type set to INITIAL_REQUEST to OCS.

2.
If online charging correlation is expected, OCS creates correlation context and determines GSU for CTF1.

3.
OCS returns CCA message with GSU to CTF1.

4.
When receiving service request, CTF2 sends CCR message with CC-Request-Type set to INITIAL_REQUEST to OCS.

5.
OCS correlates the two charging sessions to determine the suitable rate based on the charging formation from CTF1 and CTF2, and performs credit control for CTF2.

6.
OCS returns CCA to CTF2 with CC-Request-Type set to INITIAL_REQUEST.

7. 
OCS determines that the charging information from CTF2 impact on the GSU for CTF1.
8.
OCS sends RAR to CTF1 notifying CTF1 for re-authorization.

9. 
CTF1 acknowledges RAA to OCS.

10. CTF1 sends CCR message with CC-Request-Type set to UPDATE_REQUEST to OCS for re-authorization.

11. OCS performs credit control for CTF1.

12. OCS returns CCA message with CC-Request-Type set to UPDATE_REQUEST to CTF1 with new quota.

13. When receiving service termination request, CTF1 sends CCR with CC-Request-Type AVP set to TERMINATION_REQUEST to terminate the active credit control session and report the used units.

          14. The OCS deducts the amount used from the account. Unused reserved units are released, if applicable.

15. The OCS acknowledges the reception of the CCR message by sending CCA message with CC-Request-Type AVP indicating TERMINATION_REQUEST.

16.  When receiving service termination request, CTF2 sends CCR with CC-Request-Type AVP set to TERMINATION_REQUEST to terminate the active credit control session and report the used units.

17. The OCS deducts the amount used from the account. Unused reserved units are released, if applicable.

18. The OCS acknowledges the reception of the CCR message by sending CCA message with CC-Request-Type AVP set to TERMINATION_REQUEST.

5.2.2.4.2
Credit Control in One CTF
In this scenario, CTF1 and CTF2 serve a service, only one of CTFs (here is CTF2) performs credit control. In this case, RAR/RAA for re-authorization is not necessary.  
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1.  
When receiving service request, CTF1 sends CCR with CC-Request-Type set to INITIAL_REQUEST and Request-Service-Unit to OCS.

2.  
If the online charging correlation is enabled, OCS creates correlation context and determines that there is no need to perform credit control on CTF1 and only records the charging iniformation from CTF1.

3.  
OCS returns CCA message to CTF1 with CC-Request-Type set to INITIAL_REQUEST and Result-Code set to DIAMETER_CREDIT_CONTROL_NOT_APPLICABLE_REPORTING_ONLY.

4.  
When receiving service request, CTF2 sends CCR with CC-Request-Type set to INITIAL_REQUEST to OCS. 

5.  
OCS correlates the two charging sessions to determine the suitable rate based on the charging formation from CTF1 and CTF2, and performs credit control for CTF2.
6.
OCS returns CCA to CTF2 with CC-Request-Type set to INITIAL_REQUEST.

7. 
When receiving service termination request, CTF1 sends CCR with CC-Request-Type AVP set to TERMINATION_REQUEST to terminate the active credit control session and report the used units.

8. 
The OCS deducts the amount used from the account. Unused reserved units are released, if applicable.

9. 
The OCS acknowledges the reception of the CCR message by sending CCA message with CC-Request-Type AVP indicating TERMINATION_REQUEST.

10.  When receiving service termination request, CTF2 sends CCR with CC-Request-Type AVP set to TERMINATION_REQUEST to terminate the active credit control session and report the used units.

11. The OCS deducts the amount used from the account. Unused reserved units are released, if applicable.

12. The OCS acknowledges the reception of the CCR message by sending CCA message with CC-Request-Type AVP set to TERMINATION_REQUEST.
Editor’s Notes: the other interaction scenarioes between CTF and OCS in online correlation case is for futher study.
	End of modifications
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7. Determine: charging information from CTF2 impact on GSU for CTF1
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