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	1st Modified Section


B.2
Reference Point Functionality 

Rc reference point implements following operations to access the 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 Reservation with Debit / Release 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, counter reservations may be made with the monetary reservation and the counters are updated along with the final debit. If the service delivery fails, the credit reservation is released. 

· Session based Account Reservation with Debit / Release 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, counter reservations may be made with the monetary reservation and the counters are updated along with the associated debit.  If the service delivery fails, the credit reservation is released.

· 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.
	Next Modified Section


B.3.2
Event based Account Reservation with Debit or Release

The following figure describes an Event based Account Reservation with Debit or Release 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 Reservation with Debit or Release 

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 to create reservations for the requested service. 

Step 7:
The EBCF receives the response to the request to create reservations 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 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 release) operation request. 

Step 13:
The EBCF sends the appropriate online charging response.
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B.3.3
Session based Account Reservation with Debit or Release

The following figure describes a Session based Account Reservation with Debit or Release 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 Reservation with Debit or Release 

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 for the requested service. 

Step 8:
The SBCF receives the response to the request to create reservations 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 or session parameters changed (e.g. QoS).

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 determines the granted units and price. The Rating Function is involved based on different circumstances and Rating class.
Step 13:

The SBCF requests the ABMF to update the reservation for the requested service.

Step 14:
The SBCF receives the response to the request to update the reservation. 

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 for the delivered service. The debit value may be equal or lower than reserved value. Counters update is performed for Rating class “A”. If the service delivery fails the SBCF requests a reservation release.

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

Step 21:
The SBCF sends the appropriate online charging response.
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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 – Account Refund Message flow 
Step1:
The EBCF receives an online charging request for a certain event/service.

Step2:
The OCF calculates monetary 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.
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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
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.

	Next Modified Section


B.5
Rc Diameter AVP Definition Guidance

In order to provide a unified way for Rc implementation, the following guidance of credit control format is used for Rc reference point implementation. 

NOTE:
The AVP defnitions referred to in this clause are the same as in TS 32.299 [50], except when there is a specific definition.
B.5.1
Credit-Control-Request Message Syntax definition for Rc
The CCR messages, indicated by the Command-Code field set to 272 is sent by the OCF to the ABMF in order to request account credits for the request session based charging function, and event based charging function. 

The CCR message format is defined according to IETF RFC 4006 [402] as follows:


   <CCR> ::= < Diameter Header: 272, REQ, PXY >





 < Session-Id > 

                 { Origin-Host } 

                 { Origin-Realm } 

                 { Destination-Realm } 

                 { Auth-Application-Id }

                 { Service-Context-Id } 

                 { CC-Request-Type } 

                 { CC-Request-Number } 

                 [ Destination-Host ] 

                 [ User-Name ] 

                 [ CC-Sub-Session-Id ] 

                 [ Acct-Multi-Session-Id ] 

                 [ Origin-State-Id ] 

                 [ Event-Timestamp ] 

                *[ Subscription-Id ]

                 [ Service-Identifier ]  

                 [ Termination-Cause ] 

                 [ Requested-Service-Unit ] 

                 [ Requested-Action ] 

                *[ Used-Service-Unit ] 

                 [ AoC-Request-Type ] 

                 [ Multiple-Services-Indicator ] 

                *[ Multiple-Services-Credit-Control ]  

                *[ Service-Parameter-Info ]  

                 [ CC-Correlation-Id ] 
                 [ User-Equipment-Info ] 





*[ Proxy-Info ]





*[ Route-Record ]                 





 [ Service-Information ]




*[ AVP ]

In the Rc Account debit request, the AVP definitions refer to TS 32.299 [50].
B.5.2
Credit-Control-Answer Message Syntax Definition for Rc
The Credit-Control-Answer (CCA) messages, indicated by the Command-Code field set to 272 is sent by the ABMF to the OCF in order to reply to the Rc request. 

The CCA message format is defined according to IETF RFC 4006 [402] as follows:

      <CCA> ::=  < Diameter Header: 272, PXY >

                 < Session-Id > 

                 { Result-Code } 

                 { Origin-Host } 

                 { Origin-Realm } 

                 { Auth-Application-Id } 

                 { CC-Request-Type } 

                 { CC-Request-Number } 

                 [ User-Name ] 

                 [ CC-Session-Failover ] 

                 [ CC-Sub-Session-Id ] 

                 [ Acct-Multi-Session-Id ] 

                 [ Origin-State-Id ] 

                 [ Event-Timestamp ] 

                 [ Granted-Service-Unit ] 

                *[ Multiple-Services-Credit-Control ]  

                 [ Cost-Information]  

                 [ Low-Balance-Indication ]  

                 [ Remaining-Balance ] 
 



 [ AB-Response ]
                 [ Final-Unit-Indication ]  

                 [ Check-Balance-Result ]  

                 [ Credit-Control-Failure-Handling ] 

                 [ Direct-Debiting-Failure-Handling ] 

                 [ Validity-Time] 

                *[ Redirect-Host] 

                 [ Redirect-Host-Usage ] 

                 [ Redirect-Max-Cache-Time ] 

                *[ Proxy-Info ] 

                *[ Route-Record ] 

                *[ Failed-AVP ]

                 [ Service-Information ]
                *[ AVP ]
In the Rc Account debit answer, the AVP definitions refer to TS 32.299 [50].
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B.6
AVPs Description for the Rc Reference Point
In Rc Account Balance Request and Response message, the AVP definitions are same as in TS 32.299 [50], except there is definition in the present chapter.
Detailed descriptions of AVPs that are used specifically for account balance management are provided in the subclauses below the table. The table contains all AVPs used for the Diameter ABM application, in alphabetical order. For AVPs that are just borrowed from other applications only the reference is provided in the table below, and the detailed description is not repeated.
	AVP Name
	AVP Code
	Data Type
	Description / Reference

	

	[ AB-Response ]
	TBD
	Grouped
	Subclause B.6.1

	     * [ Acct-Balance ]
	TBD
	Group
	Subclause B.6.2

	
     [ Acct-Balance-Id ]
	TBD
	Unsigned64
	Subclause B.6.3

	
     [ Unit-Value ]
	
	
	Used as defined in DCCA  [402].

	

     [ Value-Digits ]
	
	
	Used as defined in DCCA  [402].

	

     [ Exponent ]
	
	
	Used as defined in DCCA  [402].

	
* [ Counter ]
	TBD
	Grouped
	Used as defined in subclause 7.1.4.2.9

	

{ CounterID }
	TBD
	Unsigned32
	Used as defined in subclause 7.1.4.2.20

	

[ CounterValue ]
	TBD
	Integer32
	Used as defined in subclause 7.1.4.2.25

	

[ CounterExpiryDate ]
	TBD
	Time
	Used as defined in subclause 7.1.4.2.19


B.6.1
AB-Response AVP

The AB-Response AVP (AVP code XXXX) is of type Grouped. It contains information related to present information and counters information which stored in the ABMF.
The AB-Response AVP has the following format:

AB-Response:: = 
< AVP Header: TBD>
* [ Acct-Balance ]
* [ Counter ]
B.6.2
Acct-Balance AVP

The Acct-Balance AVP (AVP code XXXX) is of type Grouped. It contains information related to return specific account balance when a subscriber has multiple accounts. A subscriber may have multiple accounts assigned by operator, e.g. normal account, present account, etc.

The Acct-Balance AVP has the following format:
Acct-Balance:: = 
< AVP Header: TBD>

[ Acct-Balance-Id ] 


[ Unit-Value ]



[ Value-Digits ] 



[ Exponent ]
B.6.3
Acct-Balance-Id AVP

The Acct-Balance-Id AVP (AVP code XXXX) is of type Unsigned64.  It uniquely identifies the account balance within the ABMF.
	End of the  Modified Section
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