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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.
Online Charging Correlation is to realize correlative charging between CTFs when  the entities at different level are involved in service usage and the combination of charging info generated at each them is needed.
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

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

                  a)   Online correlation with Credit Control not Applicable and session termination

                  b)   Online correlation with Credit Control not Applicable and session maintained
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5.2.2.4
Online Charging Correlation with Credit Control not Applicable and session Termination
In this scenario, the CTFs are involved in the service delivery, but only one of them will do credit control.

5.2.2.4.1
Charging Flow controlled by the first CTF

[image: image1]
1.  CTF1 receives a service request. The service request may be initiated either by the user or the other network element.

2.  CTF1 sends CCR with CC-Request-Type set to INITIAL_REQUEST and Request-Service-Unit to OCS.
3.  If the online charging correlation is enabled,, OCS determines that CTF1 will be the network element performing credit control according to the service information and/or subscription within CCR. In this case, OCS grants the GSU for the service request according to the charging request.
4.  OCS returns CCA message to CTF1 with CC-Request-Type set to INITIAL_REQUEST and GSU.

5.  CTF1 forwards the service request to CTF2.

6.  When receiving service request, CTF2 sends CCR with CC-Request-Type set to INITIAL_REQUEST to OCS. 
7.  OCS correlates the two charging information populated at charging requests from CTF1 and CTF2. OCS decides that there is no need to perform credit control on CTF2.

8.  OCS returns CCA to CTF2 with CC-Request-Type set to INITIAL_REQUEST and Result-Code set to DIAMETER_CREDIT_CONTROL_NOT_APPLICABLE. This means that the service on CTF2 can be granted to the end user but no further credit control needed for the service. The charging session with CTF2 is terminated.
9.  Content/service delivery starts.

10. When content/service delivery is completed, CTF1 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 indicating TERMINATION_REQUEST.
5.2.2.4.2
Charging Flow controlled by the second CTF
The flow describes the online charging correlation flow in case the network element which will not perform credit control but it needs to report the charging info 

[image: image2]
1.  CTF1 receives a service request. The service request may be initiated either by the user or the other network element.

2.  CTF1 sends CCR with CC-Request-Type set to INITIAL_REQUEST and Request-Service-Unit to OCS.
3.  If the online charging correlation is enabled, OCS determines CTF1 will not perform credit control, according to the service information and/or subscription information within CCR. In this case, the service request on CTF1 will be granted to the end user but no further credit control needed for the service.
4.  OCS returns CCA message to CTF1 with CC-Request-Type set to INITIAL_REQUEST and Result-Code set to DIAMETER_CREDIT_CONTROL_NOT_APPLICABLE.

5.  CTF1 forwards the service request to CTF2.

6.  When receiving service request, CTF2 sends CCR with CC-Request-Type set to INITIAL_REQUEST and Request-Service-Unit to OCS. 
7.  OCS correlates the two charging sessions and determines the suitable rate based on the charging formation from CTF1 and CTF2. OCS performs credit control for CTF2.

8.  OCS returns CCA to CTF2 with CC-Request-Type set to INITIAL_REQUEST and Granted-Service-Unit. 
9.  Content/service delivery starts.

10. When content/service delivery is completed, CTF1 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 indicating TERMINATION_REQUEST.
5.2.2.5
Online Charging Correlation with Credit Control not Applicable and session maintained
In this scenario, the CTFs are involved in the service delivery, but only one of them will do credit control, the others should report the charging information to OCS for correlation rating.

[image: image3]
1.  CTF1 receives a service request. The service request may be initiated either by the user or the other network element.

2.  CTF1 sends CCR with CC-Request-Type set to INITIAL_REQUEST and Request-Service-Unit to OCS.
3.  If the online charging correlation is enabled, OCS determines that CTF1 will be the network element performing credit control according to the service information and/or subscription within CCR. But OCS needs more charging information from other CTF for correlation rating. 

4.  In this case, OCS returns CCA message to CTF1 with CC-Request-Type set to INITIAL_REQUEST which includes Result-Code AVP set to DIAMETER_CC_TEMPORARY_GRANTED.

5.  CTF1 forwards the service request to CTF2.

6.  When receiving service request, CTF2 sends CCR with CC-Request-Type set to INITIAL_REQUEST to OCS. 
7.  OCS correlates the two charging information populated at charging requests from CTF1 and CTF2. OCS decides that there is no need to perform credit control on CTF2.

8.  OCS returns CCA to CTF2 with CC-Request-Type set to INITIAL_REQUEST and Result-Code set to DIAMETER_CREDIT_CONTROL_NOT_APPLICABLE. This means that the service on CTF2 can be granted to the end user but no further credit control needed for the service. The charging session with CTF2 is terminated.
9.  OCS sends RAR to CTF1 for re-authorization.

10. CTF1 acknowledges with RAA.

11. CTF1 sends a CCR with CC-Request-Type AVP set to UPDATE_REQUEST to OCS for new rating.

12. If the credit balance is sufficient, the OCS reserves the corresponding amount from the users account based on the rate determined in step 7.

13. OCS returns Credit-Control-Answer message with CC-Request-Type set to UPDATE_REQUEST to CTF1, in order to allow the content/service delivery to continue (new Granted-Service-Unit (GSU) AVP and possibly Cost-Information (CI) AVP.
14.  Content/service delivery starts.

15. When content/service delivery is completed, CTF1 sends CCR with CC-Request-Type AVP set to TERMINATION_REQUEST to terminate the active credit control session and report the used units.

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

17. The OCS acknowledges the reception of the CCR message by sending CCA message with CC-Request-Type AVP indicating TERMINATION_REQUEST.
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7.1.6
Result-Code AVP

This subclause defines new Result-Code AVP (AVP code 268) values that must be supported by all Diameter implementations that conform to the present document. The Result-Code AVP operates as described in RFC 3588 [401] and IETF RFC 4006 [402].

The following result code descriptions are examples of the possible uses for the code: 

Transient Failures (4xxx):

DIAMETER_END_USER_SERVICE_DENIED 
4010

The OCF denies the service request due to service restrictions (e.g. terminate rating group) or limitations related to the end-user, for example the end-user's account could not cover the requested service. 

DIAMETER_CREDIT_CONTROL_NOT_APPLICABLE
4011

The OCF determines that the service can be granted to the end user but no further credit control
needed for the service (e.g. service is free of charge or the PDP context is treated for offline charging). And the diameter session terminates.
DIAMETER_CREDIT_LIMIT_REACHED
4012

The OCF denies the service request since the end- user's account could not cover the requested service. If the CCR contained used-service-units they are deducted, if possible.
DIAMETER_CC_TEMPORARY_GRANTED 




4013
The OCS determines that the service request can be granted temporarily to the end user (e.g. due to at the moment the charging information from other CTF is not available for the correlative rating, GSU can’t granted precisely)

NOTE: After the client receiving this code, the action of Diameter client may be like granting the service request without credit control unitil it receives other diameter response with GSU.
Permanent Failures (5xxx):

DIAMETER_AUTHORIZATION_REJECTED
5003

The OCF denies the service request in order to terminate the service for which credit is requested. For example this error code is used to inform PDP Context has to be terminated in the CCR message or to inform blacklist the rating group in the Multiple-Service-Credit-Control AVP.

DIAMETER_USER_UNKNOWN 
5030

The specified end user could not be found in the OCF.

DIAMETER_RATING_FAILED

5031

This error code is used to inform the CTF that the OCF cannot rate the service request due to insufficient rating input, incorrect AVP combination or due to an AVP or an AVP value that is not recognized or supported in the rating. For Flow Based Charging this error code is used if the Rating group is not recognized. The Failed-AVP AVP MUST be included and contain a copy of the entire AVP(s) that could not be processed successfully or an example of the missing AVP complete with the Vendor-Id if applicable. The value field of the missing AVP should be of correct minimum length and contain zeroes.
	End of modifications
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