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	1st Modified Section


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


The definition of Rc reference point is in Annex C .
	Next Modified Section


Annex C  Rc Reference Point
C.1
Requirement Description for Rc Reference Point

C.1.0
Requirement
1) To support a standardized connection by ABMF

 In current market each solution has its own way for this interconnection.  For the operator, the upgrading or corresponding action was limited to vendor specific. A standardized way will bring a unified style for the connection.

Through a standardized approach, an operator can benefit from multi-vendors existing environment, convenient inter-connecting of accounting information within charging domains.
2) To facilitate interconnecting between OCF and ABMF

Within an operator’s telecommunication network, especially for a vast network, OCF and ABMF may be distributed in multi physical locations.  For offering a seamless service for the subscribing, local OCF may be requested to connect to ABMF which physically belongs to another domain.  
As the drives above, the specification of Rc reference point, the message exchange, the flow need take into account the requirements above.
C.1.1
Rc Reference Point Scenarios
The Rc reference point is used to open account and balance management functionality. As the main drives and requirement, it has following scenarios:

· To fetch subscriber’s accounting information including account balance and/or counters from ABMF;

· To debit units from subscriber’s account from ABMF independent service requested;

· To refund units to subscriber’s account in ABMF independent service requested;

· To perform balance check independent of service.

· To reserve units in subscribers’ account from ABMF independent service requested;
Editor’s notes: other primary scenarios are ffs.
C.2      Message Flow
This subclause describes message flows for the Rc Reference Point.

C.2.1
Account Balance Request scenario
The following sub-sections describe the basic scenario for account balance request from ABMF for ECUR and SCUR. 
C.2.1.1

Account Balance Request scenario with Account Reservation 

The following figure describes the case for unit reservation.
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Figure C.3.1.1: Account Balance Request scenario with Account Reservation

Step 1:
The OCF receives a Debit Units Request (Initial) request referring to an MS's bearer usage/session/service resource usage.

Step 2(Optional):
The OCF requests account information for the subscriber from the Account Balance Management Function (ABMF) using Enquiry Request (Request Account Information) message. 

Step 3(Optional):
The ABMF retrieves subscriber’s counter information.

Step 4(Optional):
The ABMF returns the account information to the OCF using Enquiry Response (Request Account Information) message.
Note: Steps 2, 3, 4 are required for OCS RF class “A” and therefore not needed for OCS RF class “B”.

Step 5:
The OCF requests the appropriate tariff to be applied for the bearer/session/service from the Rating Function.

Step 6:
The Rating Function returns the tariff information to the OCF.
Step 7:
The OCF requests for reserving account balance from the Account Balance Management Function using Reserve Units Request (Initial Account Reservation) message. 

Step 8:
The ABMF reserves account balance for the service.

Step 9:
The ABMF returns the result code to the OCF using Reserve Units Response (Initial Account Reservation) message.
Step 10:
The OCF returns Debit Units Response (Initial).

Step 11 (Optional): The OCF receives a Debit Units Request (Update) request updating an MS's bearer usage/session resource usage.

Step 12(Optional): The OCF requests for updating account reservation from the Account Balance Management Function using Enquiry Request (Request Account Information). 

Step 13(Optional):The ABMF performs debit of previous reservation and updates account reservation for the service. 

Step 14(Optional): The ABMF returns the result code to the OCF using Enquiry Response (Request Account Information) message.
Note: Steps 12, 13, 14 are required for OCS RF class “A” and therefore not needed for OCS RF class “B”.

Step 15:
The OCF requests the appropriate tariff to be applied for the bearer/session/service from the Rating Function.

Step 16:
The Rating Function returns the tariff information to the OCF.

Step 17:
The OCF requests for reserving account balance from the Account Balance Management Function using Reserve Units Request (Account Reservation Update) message. 

Step18:
The ABMF reserves account balance for the service.

Step 19: 
The ABMF returns the result code to the OCF using Reserve Units Response (Account Reservation Update) message.
Step 20: 
The OCF returns Debit Units Response (Update).

Step21:
The OCF receives a Debit Units Request (Terminate) request debiting an MS's bearer usage/session resource usage.
Note: Steps 12, 13, 14 may be re-applied here for OCS RF class “A” to have accurate rating taken into consideration for parallel services consumed between steps 20 and 21. These steps are not needed for OCS RF class “B”.

Step 22:
The OCF requests the appropriate tariff to be applied for the bearer/session from the Rating Function.

Step 23:
The Rating Function returns the tariff information to the OCF.
Step 24:
The OCF requests for debiting used service units from the Account Balance Management Function using Debit Units Request (Debit Account Reservation). 

Step 25:
The ABMF performs debit used units for the service. 

Step26:
The ABMF returns the result code to the OCF using Debit Account Response (Debit Account Reservation).
Step 27:
The OCF returns Debit Units Response (Terminate).

C.2.1.2

Account Balance Request scenario with Refund 

The following figure describes the case for refund.
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Figure C.3.1.2: Account Balance Request scenario with Refund

Step 1:

The OCF receives a Debit Units request debiting an MS's bearer usage/session resource usage.

Step 2(Optional):

The OCF requests account information for the subscriber from the Account Balance Management Function using Enquiry Request (Request Account Information). 

Step 3(Optional):

The ABMF retrieves subscriber’s Account information.

Step 4(Optional):
The ABMF returns the account information to the OCF using Enquiry Request (Request Account Information).
Notes: Steps 2, 3, 4 are required for OCS RF class “A” and therefore optional for OCS RF class “B”.

Step 5:
The OCF requests the appropriate tariff to be applied for the bearer/session from the Rating Function.

Step 6:
The Rating Function returns the tariff information to the OCF.
Step 7:
The OCF requests for debiting used service units from the Account Balance Management Function using Debit Units Request. 

Step 8:
The ABMF performs debit operation for the service.

Step 9:
The ABMF returns the result code to the OCF using Debit Units Response.
Step 10:
The OCF returns Debit Units Response.

Step 11:
The OCF receives a Debit Units Request (Refund) request refunding an MS's bearer usage/session resource usage.
Step 12 (Optional):
The OCF requests the appropriate tariff to be applied for the bearer/session from the Rating Function.

Step 13 (Optional):
The Rating Function returns the tariff information to the OCF.
Step 14:
The OCF requests for refund some debited service units from the Account Balance Management Function using Debit Units Request (Refund). 

Step15:
The ABMF performs account refund.

Step16:
The ABMF returns the result code to the OCF using Debit Units Response (Refund).
Step17:
The OCF returns Debit Units Response (Refund).

C.2.1.3

Account Balance Request scenario with Check Balance 

The following figure describes the case for balance check.
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Figure C.3.1.3: Account Balance Request scenario with Check Balance

Step 1:
The OCF receives a Debit Unit Request (Check Balance) request checking account balance.
Step 2 (Optional):
The OCF requests the appropriate tariff to be applied for the bearer/session/service from the Rating Function.
Step 3 (Optional):
The Rating Function returns the tariff information to the OCF.
Step 4:
The OCF requests for checking balance of the subscriber’s account from the Account Balance Management Function using Enquiry Request (Check Balance). 

Step 5:
The ABMF retrieves the subscriber’s account balance.
Step 6:
The ABMF returns the result code to the OCF using Enquiry Response (Check Balance) message.
Step7:
The OCF returns Debit Units Response (Check balance).

C.2.1.4
Account Balance Request scenario for event based Direct Debiting operation

The following figure describes direct debit operation in order to perform the IEC.
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Figure C.3.1.4: Account Balance Request scenario with debit operation
Step 1:
The OCF receives a Debit Units Request with CC-Request-Type AVP indicating EVENT_REQUEST. The Requested-Action AVP (RA) is set to DIRECT_DEBITING. If known, the network element may include Requested-Service-Unit AVP (RSU) (monetary or non-monetary units) in the request message..

Step 2(Optional):
The OCF requests account information for the subscriber from the Account Balance Management Function (ABMF) using Enquiry Request (Request Account Information) message. 

Step 3(Optional):
The ABMF retrieves subscriber’s counter information.

Step 4(Optional):
The ABMF returns the account information to the OCF using Enquiry Response (Request Account Information) message.
Notes: Steps 2, 3, 4 are required for OCS RF class “A” and therefore not needed for OCS RF class “B”.

Step 5:
The OCF requests the appropriate tariff to be applied for the bearer/session from the Rating Function.

Step 6:
The Rating Function returns the tariff information to the OCF.
Step 7:
The OCF requests for debiting used service units from the Account Balance Management Function using Debit Units Request. 

Step 8:
The ABMF performs debit used units for the service. Unused reserved units are released, if applicable.
Step 9:
The ABMF returns the result code to the OCF using Debit Units Response message.

Step 10:
The OCF acknowledges the reception of the CCR message by sending Debit Units Response message with CC-Request-Type AVP indicating EVENT_REQUEST (Granted-Service-Unit AVP (GSU) and possibly Cost-Information AVP (CI) indicating the cost of the service and Remaining-Balance AVP are included in the Credit-Control-Answer message).
C.3  Functionality Definition

C.3.1       Functionality Definition of Rc Reference Point

Following functionality of Rc Reference Point is proposed:

· Request Account Information
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.
· Debit Unit
The OCF uses this message to request to perform a debit of units from user account balance or counters over Rc reference point. The ABMF performs debit used units for the service.
· Check Balance
OCF uses this message to request for checking balance of subscriber’s account over Rc reference point from ABMF. The ABMF retrieves the subscriber’s account balance and checks whether the subscriber’s account is sufficient for the service usage.
· Refund 

The OCF uses this message to request a refund of debited service units to subscriber’s account over Rc reference point. The ABMF performs account refund.
C.3.2       Basic Operation Definition for Rc Reference Point

Depending on the above functionality, the ABMF should support following basic logic operations:
· "Enquiry Request"; sent from OCF ( ABMF

OCF requests subscriber’s account or counters information from ABMF using an Enquiry Request. This operation can also be sent by OCF for checking account balance of subscriber over Rc reference point.
· "Enquiry Response"; sent from ABMF ( OCF

ABMF replies with a Enquiry Response which transfers to the OCF of subscriber’s account or counters information. 

When OCF requests for checking account balance of subscriber, ABMF replies with  an Enquiry Response which informs OCF of the result of checking balance.
· "Reserve Units Request"; sent from OCF ( ABMF

OCF requests to reserve a number of units for the service using a Reserve Units Request.
· "Reserve Units Response"; sent from ABMF ( OCF
 Response from ABMF which informs the OCF of the number of units that were reserved as a result of the Reserve Units Request.
· "Debit Units Request"; sent from OCF ( ABMF

OCF requests to debit units from subscriber’s account or counters in ABMF. For refund purpose, the OCS sends a Debit Units Request to the OCF as well.
· "Debit Units Response"; sent from ABMF ( OCF

Response from ABMF which informs OCF of the result of debitting or refund operation.

Table C.4.2.1 and table C.4.2.2 describe the content of these operations.
Table C.4.2.1: Enquiry, Debit Units and Reserve Units Request Content
	Enquiry, Debit Units and Reserve Units Request
	Category
	Description

	Session Identifier
	M
	This field identifies the operation session.

	Operation Type
	M
	This field defines the transfer type: event for event based operation and start, interim, stop for session based operation. 

	Operation Number
	M
	This field contains the sequence number of the transferred messages.

	Service Context Information
	M
	This field identifies the domain, subsystem or service and release.

	Origination Timestamp
	OC
	This field contains the time when the operation is requested.

	Subscriber Identifier
	OM
	This field contains the identification of the mobile subscriber (i.e. MSISDN) that uses the requested service. 

	Requested Action
	OC
	This field contains the requested action.

	Multiple Unit Operation
	OC
	This field contains the parameter for the quota management. 

	Service Information
	OM
	This parameter holds the individual service specific parameters, e.g. service type,


Table C.4.2.2: Enquiry, Debit Units and Reserve Units Response Content
	Enquiry, Debit Units and Reserve Units Response
	Category
	Description

	Session Identifier
	M
	This field identifies the operation session.

	Operation Result
	M
	This field identifies the result of the operation.

	Operation Type
	M
	This field defines the transfer type: event for event based operation and start, interim, stop for session based operation. 

	Operation Number
	M
	This field contains the sequence number of the transferred messages.

	Account Status
	OC
	This field indicates the status of user account, e.g. low balance.

	Multiple Unit Operation
	OC
	This field contains the parameter for the quota management. 

	Service Information
	OC
	This parameter holds the individual service specific parameters.

	Account Information
	OC
	This field contains the subscriber’s account and counter information residing in ABMF.
Editor’s notes: The structure of this parameter is ffs.


C.4 Re based solution implementation
C.5 Ro based solution implementation
	End of modifications
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