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	First change


Annex B (informative):
Rc Reference Point Operator Guidance

B.1
Introduction

The present Annex describes how the Rc reference point can be realised by operators. There are two options presented to guide in fulfilling the Rc reference based on the re-use of existing 3GPP Diameter applications: an option based on the 3GPP Ro Diameter application and an option based on the 3GPP Re Diameter application.

The Ro based approach is based on the Ro Diameter application as specified in TS 32.299 [50]. The Re based approach is based on the Re Diameter application as specified in clause 7.1.4.

The Ro-based alternative can be used when no counters are in use or are managed by the Rating Function (RF) (RF is Class B). If counters are managed by ABMF (RF is Class A), the Re-based alternative is the appropriate solution.

B.2
Reference Point Functionality 

Rc reference point implements following operations to access AMBF:

· Immediate Account Debit Operation

In this operation the OCF immediately debits monetary units from the subscriber’s account in the ABMF. If counters are managed by the ABMF, the counters may be updated if needed.
· Event based Account Debit with Reservation Operation
In this operation the OCF makes a reservation against the subscriber’s account. Upon service delivery completion the OCF makes the final debit. If counters are managed by the ABMF, counters reservation is made with the monetary reservation and counters are updated along with the final debit.  

· Event based Account Debit and Refund Operation

In this operation the OCF immediately debits monetary units from the subscriber’s account in the ABMF. Upon service delivery completion the OCF makes the final debit or refund according to service delivery status. If counters are managed by the ABMF, counters are updated along with the associated debit or refund.  

In this operation the OCF makes a reservation against the subscriber’s account. Upon service delivery completion the OCF makes the final debit. If counters are managed by the ABMF, counters reservation is made with the monetary reservation and counters are updated along with the final debit.  

· Session based Account Debit with Reservation Operation
In this operation the OCF makes a reservation against the subscriber’s account. The OCF may update the reservation along the progress of the service delivery. Upon service delivery completion the OCF makes the final debit. If counters are managed by the ABMF, counters reservation is made with the monetary reservation and counters are updated along with the associated debit.  

· Session based Account Debit with Refund Operation

In this operation the OCF immediately debits monetary units from the subscriber’s account in the ABMF. The OCF may continue debiting along the progress of the service delivery. Upon service delivery completion the OCF makes the final debit. Depending on service consumption the OCF may require the ABMF to refund monetary units. If counters are managed by the ABMF, counters are updated along with the associated debit or refund.

· Account Refund Operation
In this operation the OCF refund monetary units to the subscriber’s account in the ABMF. If counters are managed by the ABMF, the counters may be updated if needed.
· Account Balance Query Operation

In this operation the OCF queries the subscriber’s account in the ABMF. If counters are managed by the ABMF, the counters values are returned along with the balance.
B.3
Rc Reference Point Message Flows

B.3.1
Immediate Account Debit
The following figure describes an Immediate Account Debit scenario for the case when the EBCF interacts with an ABMF over an Rc reference point.
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Figure B.3.1 - Immediate Account Debit message flow 

Step 1:
The EBCF receives an online charging request for a certain event/service.

Steps 2 through 5 relate to unit and price determination.

Step 2(Optional):
The EBCF requests account and counter information for the subscriber from the ABMF.
Only valid for Rating class “A”. 

Step 3(Optional):
The EBCF receives account and counter information for the subscriber from the Account Balance Management Function.
Only valid for Rating class “A”.

Step 4 (Optional): In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and gets the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 5:
The EBCF determines the units and price of the requested service. This step particularly involves the Rating Function.

Step 6:
The EBCF requests the ABMF to apply the (debit) operation the account. Counters update is performed for Rating class “A”.

Step 7:
The EBCF receives the response to the (debit) request to apply the account. 

Step 8:
The EBCF sends the appropriate online charging response.

B.3.2
Event based Account Debit with Reservation or Refund
The following figure describes an Event based Account Debit with Reservation or Refund scenario for the case when the EBCF interacts with an ABMF over an Rc reference point.
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Figure B.3.2 - Event based Account Debit with Reservation message flow 

Step 1:
The EBCF receives an online charging request for a certain event/service.

Steps 2 through 5 relate to unit and price determination.

Step 2(Optional):
The EBCF requests account and counter information for the subscriber from the Account Balance Management Function. Only valid for Rating class “A”. 

Step 3(Optional):
The EBCF receives account and counter information for the subscriber from the Account Balance Management Function. Only valid for Rating class “A”. 

Step 4 (Optional): In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and gets the list of active services for the given subscriber (see note below). This Step only applies when correlation is enabled.
Step 5:
The EBCF determines the units and price of the requested service. This step particularly involves the Rating Function.

Step 6:
The EBCF requests the ABMF either to create reservations or to perform immediate debits for the requested service. 

Step 7:
The EBCF receives the response to the request to create reservations or debit for the requested service. 

Step 8:
The EBCF sends the appropriate online charging response.

Step 9:
The service is delivered by the serving network.

Step 10:
The serving network node sends an indication of service delivery status to the EBCF.

Step 11:
The EBCF requests the ABMF to debit (or “release” if the service delivery status is unsuccessful  the reservations) or to refund for the requested service. An additional “price” operation may be required prior to this step if indicated in step 10. Counters update is performed for Rating class “A”.

Step 12:
The ABMF responds to the account (debit or refund) operation request. 

Step 13:
The EBCF sends the appropriate online charging response.

B.3.3
Session based Account Debit with Reservation or Refund
The following figure describes an Session based Account Debit with Reservation or Refund scenario for the case when the SBCF interacts with an ABMF over an Rc reference point.
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Figure B.3.3 - Session based Account Debit with Reservation message flow 

Step 1:
The SBCF receives an online charging request for a certain event/service.

Steps 2 through 5 relate to unit and price determination.

Step 2(Optional):
The SBCF requests account and counter information for the subscriber from the Account Balance Management Function. Only valid for Rating class “A”. 

Step 3(Optional):
The SBCF receives account and counter information for the subscriber from the Account Balance Management Function. Only valid for Rating class “A”. 

Step 4 (Optional): In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and gets the list of active services for the given subscriber (see note below). This Step only applies when correlation is enabled.
Step 5:
The SBCF determines the tariff for the requested service. This step particularly involves the Rating Function.

Step 6:
The SBCF determines the granted units and price. The Rating Function is involved based on different circumstances and Rating class.

Step 7:
The SBCF requests the ABMF to create reservations or to perform immediate debits for the requested service. 

Step 8:
The SBCF receives the response to the request to create reservations or debit for the requested service. 

Step 9:
The SBCF sends the appropriate online charging response, indicating granted units.

Step 10:
The granted units are used as the service is delivered by the serving network.

Steps 11 through 15 are optional and may repeat zero or more times.

Step 11:
The serving network node sends an indication of the granted units’ usage to the SBCF.

Step 12:
The SBCF directly determines the granted units and price.

Step 13:

The SBCF requests the ABMF to update the reservation or to perform immediate debits or refund for the requested service.

Step 14:
The SBCF receives the response to the request to update the reservation, debit or refund. 
Step 15:
Assuming account balance status is successful the granted units are acknowledged once again to the serving node in the network.

Step 16:
The service session ends.

Step 17:
The SBCF receives an online charging request.

Step 18:
The SBCF performs final rating for the consumed session resources. The Rating Function is involved based on the Rating class.

Step 19:
The SBCF requests the ABMF to debit (the reservations) or to refund for the requested service. If reservation was done, the debit value may be equal or lower than reserved value. Counters update is performed for Rating class “A”.

Step 20:
The ABMF responds to the debit or refund operation request. 

Step 21:
The SBCF sends the appropriate online charging response.
B.3.4
Account Refund
The following figure describes a Refund message flow when OCF interacts with an ABMF over an Rc reference point.
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Figure B.3.4 – Refund Message flow 

Step1:
The EBCF receives an online charging request for a certain event/service.

Step2:
The OCF calculates monetaries and counters refund information. This step particularly involves the Rating Function.

Step 3:
The OCF requests for refund from the ABMF using Debit Unit Request (Refund).
Step 4:
The ABMF performs refund operation for the refunded service.

Step 5:
The ABMF returns the result code to the OCF using Debit Unit Response (Refund).
Step 6:
The EBCF sends the appropriate online charging response.
B.3.5
Balance Query 

The following figure describes a Balance Query message flow when OCF interacts with an ABMF over an Rc reference point.
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Figure B.3.5 – Balance Query Message flow 
Step 1:
The EBCF receives an online charging request for balance query.

Step 2:
The OCF requests for balance query of the subscriber’s account from the Account Balance Management Function using Debit Units Request (Balance Query).

Step 3:
The ABMF retrieves the subscriber’s account balance

Step 4:
The ABMF returns the account balance information to the OCF using Debit Units Response (Balance Query).

Step 5:
The EBCF sends the appropriate online charging response.

B.4
Rc operation mapping to Diameter

The Rc functional operations are mapped to the Diameter protocol operations as follows. Debit Units Request will be implemented in Credit-Control-Request (CCR) and Debit Units Response in Credit-Control-Answer (CCA).
	Rc operation
	Diameter operation
	Description

	Immediate Account Debit


	IEC
	The credit control process for events is controlled by the Credit-Control-Request (CCR) with corresponding CC-Requested-Type EVENT_REQUEST.

	Event based Account Debit with Reservation
	ECUR
	Event Charging with Unit Reservation is used for credit control sessions and uses the Credit-Control-Request (CCR) with CC-Request-Type INITIAL and TERMINATION_REQUEST.

	Event based Account Debit and Refund
	IEC (multiple)
	Two step immediate Event Charging is used. The Credit-Control-Request (CCR) with CC-Request-Type EVENT_REQUEST and Requested-Action DIRECT_DEBIT and REFUND_ACCOUNT are applied.

	Sessioin based Account Debit with Reservation
	SCUR
	Session Charging with Unit Reservation is used for credit control sessions and uses the Credit-Control-Request (CCR) with CC-Request-Type INITIAL / UPDATE and TERMINATION_REQUEST.

	Session based Account Debit and Refund
	IEC (multiple)
	Multiple step immediate Event Charging is used. The Credit-Control-Request (CCR) with CC-Request-Type EVENT_REQUEST and Requested-Action DIRECT_DEBIT and REFUND_ACCOUNT are applied.

	Account Refund 
	IEC
	Credit-Control-Request (CCR) with CC-Request-Type AVP set to EVENT_REQUEST to refund monetary units to the subscriber’s account. The Requested-Action AVP (RA) is set to REFUND_ACCOUNT.

	Account Balance Query
	IEC
	Credit-Control-Request (CCR) with CC-Request-Type AVP set to EVENT_REQUEST to query the subscriber’s account. The Requested-Action AVP (RA) is set to BALANCE_CHECK.
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