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	1st Modified Section


6.1.2
Rc Reference Point (EBCF, SBCF - Account Balance Management Function)

Details of functionality across the Rc reference point and interface Implementation options are provided in Annex X..
	Next Modified Section


Annex X(Informative): Rc Reference point Operator Guidance 
The Rc reference point identified in Chapter 5.1 allows the interaction between the Online Charging Functions (SBCF, EBCF) and the Account Balance Management Function to access a subscriber’s account balance. This annex provides operators with two interface alternatives for realizing the Rc reference point. One alternative is based on the Diameter application used for the Ro reference point and the other alternative is based on the Diameter application used for the Re reference point.
The reason for providing two alternatives is that they may better address different situations. The Re-based alternative is appropriate when the Rating Function is Class A (i.e., any counters associated with a subscriber account are kept in ABMF) whereas the Ro-based alternative is appropriate when the Rating Function is Class B (i.e., counters associated with a subscriber account are kept in RF) through re-using the Ro parameter definitions at the maximum degree.
X.1 Functionality Definitions of Rc Reference Point
Rc Reference point implements following functionalities to access AMBF:

· Request Account Information
OCF uses this message to query user account information over Rc reference point from ABMF. In class “A” rating mode, counters reside in ABMF, OCF query counters together with account information over Rc reference point.
· Account Information Response
OCF uses this message to fetches user account information over Rc reference point from ABMF. In class “A” rating mode, counters reside in ABMF, OCF fetches counters together with account information over Rc reference point.

· Initial Account Reservation
The OCF uses this message to initiate a reservation over the Rc reference point against a subscriber’s account in the ABMF. 
· Account Reservation Update
The OCF uses this message to update an existing reservation made against a subscriber’s account in the ABMF over the Rc reference point. This message triggers the ABMF to perform a debit of previous reservation and updates account reservation for the service. 
· Debit Account Reservation
The OCF uses this message to request the debiting of used service units from an existing reservation made against a subscriber’s account in the ABMF over the Rc reference point.
· Refund

The OCF uses this message to refund an existing transaction made against a subscriber’s account in the ABMF over the Rc reference point. 
· Account Balance Check Operation

The OCS uses this message to query account balance, optionally including the counter information pertaining to a subscriber from ABMF.
X.2 Message Flow
This sub clause describes primary message flows for the Rc Reference Point. The message flow intends to describe the interaction between OCF and ABMF, and provide a unified elementary interaction regardless the binding protocol for the reference point. The implementation of Rc reference point invoke in service charging, in Class ‘A’, ‘B’ will use different combination of the elementary operations

X.2.1 IEC Message Flow for Rc 

The following figure describes the case where the EBCF invokes the Balance Request method in an Immediate Event Charging (IEC) scenario.
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Figure : Balance Management in Immediate Event Charging

Step 1:
The EBCF receives an online charging request for a certain event/service.
Step2:
The EBCF continues event charging and determines price and counter updates (i.e. it checks price and counter updates from RF).
Step3:
Assuming a successful price control, the EBCF sends a balance request with a debit / update instructions to the ABMF. Otherwise, the EBCF sends a balance request with a release instruction.

Step4:
The ABMF updates or releases balance / counters as appropriate.

Step5:
The ABMF acknowledges the operation to the EBCF.
Step6:
The EBCF sends the appropriate online charging response (i.e. service granted or denied, based on the ABMF result).

Notes: Class “A” and class “B” Functionality will remain same for Rc (ABMF) as described for Re (RF).

X.2.2 ECUR Message Flow for Rc
The following figure describes the case where the EBCF invokes the Balance Request method to make reservation but debits after service delivery. Two Balance Requests are always issued (Reserve & Debit).
The service parameters may be changed in the second request.
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Figure : Balance Request method with Unit Reservation

Step 1:
The EBCF receives an online charging request for a certain event/service.
Step 2:
The EBCF continues event charging and determines price and counter updates (i.e. it checks price and counter updates from RF).
Step 3:
Assuming a successful price control, the EBCF sends a balance request with a reservation / update instructions to the ABMF. 
Step 4:
The ABMF reserve / updates balance / counters as appropriate.

Step 5:
The ABMF acknowledges the operation to the EBCF.

Step 6:
The EBCF sends the appropriate online charging response (i.e. service granted or denied, based on the ABMF result).

Step7:
The serving network node ensures service delivery.
Step 8:
The serving network node sends an indication of service delivery status to the EBCF.

Step 9:
Assuming a successful service delivery, the EBCF sends a balance request with a debit / update instructions to the ABMF. Otherwise, the EBCF sends a balance request with a release instruction. 

Step 10:
The ABMF performs to the balance update / release operation as per request.

Step 11:
The ABMF acknowledges the operation to the EBCF.

Step 12:
The EBCF sends the appropriate online charging response to network element.

Notes: Class “A” and class “B” Functionality will remain same for Rc (ABMF) as described for Re (RF).

X.2.3 SCUR Message Flow for Rc
The following figure describes the message flow for the ABMF for SBCF. The scenario describes the case where the SBCF invokes the tariff Request method for charging several times during the same session, with successful reservation and service delivery.
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Figure : Tariff request scenario with successful service delivery

Step 1:
The SBCF receives an online charging request (Initial Session) for a certain event/service.
Step 2:
The SBCF continues session charging and determines price and counter updates (i.e. it checks tariff / price and counter updates from RF).
Step 3:
Assuming a successful price control, the SBCF sends a balance request with a reservation / update instructions to the ABMF. 
Step 4:
The ABMF reserve / updates balance / counters as appropriate.

Step 5:
The ABMF acknowledges the operation to the SBCF.

Step 6:
The SBCF sends the appropriate online charging response (Initial Session) (i.e. service granted or denied, based on the ABMF result).

Step7:
The serving network node ensures service delivery.
Step 8:
The serving network node sends an online charging response (Update Session) to the SBCF.

Step 9:
The SBCF continues event charging and determines price and counter updates (i.e. it checks price and counter updates from RF).
Step10:
Assuming a successful price control, the SBCF sends a balance request with a reserve / update instructions to the ABMF. Otherwise, the SBCF sends a balance request with a release instruction. 

Step 11:
The ABMF performs the balance reserve / update operation as per request.

Step 12:
The ABMF acknowledges the operation to the SBCF.

Step 13:
The SBCF sends the appropriate online charging response (Update Session) to network element.

Step 14:
The serving network node ensures continue service delivery.
Step15 :
The serving network node sends an online charging response (Terminate Session) to the SBCF.

Step 16:
Assuming a successful final service delivery, The SBCF continues session charging and determines final price and counter updates (i.e. it checks final tariff / price and counter updates from RF)..
Step 17:
Assuming a successful final price control, the SBCF sends a balance request with a debit / update instructions to the ABMF. Otherwise, the SBCF sends a balance request with a release instruction.
Step 18:
The ABMF performs the balance debit / update counters operation as per request.

Step 19:
The ABMF acknowledges the operation to the SBCF.

Step 20:
The SBCF sends the appropriate online charging response (Terminate Session) to network element.

Notes: Class “A” and class “B” Functionality will remain same for Rc (ABMF) as described for Re (RF).

X.2.4 Refund Message Flow for Rc
The following figure describes the case for refund.
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Figure A.3.1.2: Account Balance Request with Refund

Step1:
The OCF receives Online Charging request (Refund) from NE.

Step 2:
The OCF requests for refund from the Account Balance Management Function using Refund Request 
Step 3:
The ABMF performs refund operation for the service.

Step 4:
The ABMF returns the result code to the OCF using Refund Response.
Step 5:
The OCF returns Online Charging Response (Refund) to NE.
Notes: Class “A” and class “B” Functionality will remain same for Rc (ABMF) as described for Re (RF).

X.2.5 Query Balance Message Flow for Rc
The following figure describes the case for balance check.
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Figure A.3.1.3: Account Balance Request with Check Balance
Step 1:
The OCF receives a Online Charging Request (Check Balance) request checking account balance.

Step 2:
The OCF requests for checking balance of the subscriber’s account from the Account Balance Management Function using Enquiry Request (Check Balance)
Step 3:
The ABMF retrieves the subscriber’s account balance

Step 4:
The ABMF returns the result code to the OCF using Enquiry Response (Check Balance) message.

Step 5:
The OCF returns Debit Units Response (Check balance)
Step 6:
The ABMF returns the result code to the OCF using Enquiry Response (Check Balance) message.

Step7:
The OCF returns Online Charging Response (Check balance) to NE.
Notes: Class “A” and class “B” Functionality will remain same for Rc (ABMF) as described for Re (RF).
X.3 Diameter Application in Ro Based Approach

When functionality of Rc reference point is based on Ro diameter application, the Rc funcationality will re-use the Ro diameter application and command code, i.e. the Diameter Credit Control Application (DCCA) defined in IETF RFC 4006 [402] is used for Account operation. The Ro AVP and additional AVP to it will be used.

	Rc Functionalities
	Ro Functionalities
	Description

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

	ECUR
	ECUR
	The CC-Request-Type INITIAL / TERMINATION_REQUEST are used for debit a ccount for a given credit control event, however, where a account reservation is made prior to service delivery and committed on execution of a successful delivery

	SCUR
	SCUR
	Session Charging with Unit Reservation is used for credit control of sessions and uses the CC-Request-Type INITIAL / UPDATE and TERMINATION_REQUEST

	Refund
	IEC
	Credit-Control-Request (CCR) with CC-Request-Type AVP set to EVENT_REQUEST to indicate account information to the ABMF (acting as DCCA server). The Requested-Action AVP (RA) is set to REFUND-ACCOUNT.

	Query
	IEC
	Credit-Control-Request (CCR) with CC-Request-Type AVP set to EVENT_REQUEST to indicate account Query to the ABMF (acting as DCCA server). The Requested-Action AVP (RA) is set to BALANCE_CHECK.


X.4 Diameter Application in Re Based Approach

Editor’s note: To be provided
	End of modifications
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