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Intellectual Property Rights

Foreword

Introduction

1
Scope

The scope of this document is to consider the interface specification of an API for accessing Third Party Service Applications. UML techniques have been utilized for this purpose.  This document specifies the Charging aspects of the interface for ‘Access to Third Party Service provision.  All aspects of Charging are defined here, these being:

· Sequence Diagrams

· Class Diagrams

· Interface specification plus detailed method descriptions

· State Transition diagrams

· Data definitions

The process by which this task is accomplished is through the use of Object modeling techniques described by the Unified Modeling Language (UML).  UML is a combined tools and  methodology process which results in a comprehensive set of specifications representing, in this case, an interface between client and server applications.  Further information can be found in the latest version of the ITU-T Recommendation Q.65.

The reader should note that this specification has been defined in co-operation with 3GPP CN5 and two industry consortiums, PARLAY and JAIN. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, subsequent revisions do apply.

For the purposes of this Technical Report, the following references apply:

[1]
ETSI EN 301 234 (V2.1.1 onwards): "Example 1".

[2]
ETSI EG 201 568 (V1.3.5): "Example 2".

[3]
ETSI ETS 300 499 (1996): "Example 3".

[4]
ETSI ETS 300 999: "Example 4".

OR

ETSI EN 301 234 (V2.1.1 onwards): "Example 1".

ETSI EG 201 568 (V1.3.5): "Example 2".

ETSI ETS 300 499 (1996): "Example 3".

ETSI ETS 300 999: "Example 4".

OR

[EN301234]
ETSI EN 301 234 (V2.1.1 onwards): "Example 1".

[EG201568]
ETSI EG 201 568 (V1.3.5): "Example 2".

[ETS300499]
ETSI ETS 300 499 (1996): "Example 3".

[ETS300999]
ETSI ETS 300 999: "Example 4".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

<defined term>: <definition>

example: text serving as an example

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

<ACRONYM1>
<Explanation>

<ACRONYM2>
<Explanation>

<ACRONYM3>
<Explanation>

4 Charging SCF

The following sections describe each aspect of the Charging  Service Capability Feature (SCF). 

The order is as follows:

· The Sequence diagrams give the reader a practical idea of how each of the service capability feature is implemented. 

· The Class relationships section show how each of the interfaces applicable to the SCF, relate to one another 

· The Interface specification section describes in detail each of the interfaces shown within the Class diagram part.

·  The State Transition Diagrams (STD) show the progression of internal processes either in the application, or Gateway.

· The Data definitions section show a detailed expansion of each of the data types associated with the methods within the classes.  Note that some data types are used in other methods and classes and are therefore defined within the Common Data types part of this specification. 

5 Sequence Diagrams

There are no Sequence Diagrams for the Charging SCF.

6 Class Diagrams
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Figure: Application Interfaces 
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Figure: Service Interfaces 
7 The Service Interface Specifications

7.1 Interface Specification Format

This section defines the interfaces, methods and parameters that form a part of the  API specification. The Unified Modelling Language (UML) is used to specify the interface classes. The general format of an interface specification is described below.

7.1.1 Interface Class

This shows a UML interface class description of the methods supported by that interface, and the relevant parameters and types. The Service and Framework interfaces for enterprise-based client applications are denoted by classes with name Ip<name>. The callback interfaces to the applications are denoted by classes with name IpApp<name>.  For the interfaces between a Service and the Framework, the Service interfaces are typically denoted by classes with name IpSvc<name>, while the Framework interfaces are denoted by classes with name IpFw<name>

7.1.2 Method descriptions

Each method (API method “call”) is described. All methods in the  API return a value of type TpResult, indicating, amongst other things, if the method invocation was sucessfully executed or not.
Both synchronous and asynchronous methods are used in the  API. Asynchronous methods are identified by a 'Req' suffix for a method request, and, if applicable, are served by asynchronous methods identified by either a 'Res' or 'Err' suffix for method results and errors, respectively. To handle responses and reports, the application or service developer must implement the relevant IpApp<name> or IpSvc<name> interfaces to provide the callback mechanism.

7.1.3 Parameter descriptions

Each method parameter and its possible values are described. Parameters described as 'in' represent those that must have a value when the method is called. Those described as 'out' are those that contain the return result of the method when the method returns.

7.1.4 State Model

If relevant, a state model is shown to illustrate the states of the objects that implement the described interface.

7.2 Base Interface

7.2.1 Interface Class IpInterface

All application, framework and service interfaces inherit from the following interface. This API Base  Interface does not provide any additional methods.

	<<Interface>>

IpInterface

	

	


7.3 Service Interfaces

7.3.1 Overview

The Service Interfaces provide the interfaces into the capabilities of the underlying network - such as call control, user interaction, messaging, mobility and connectivity management.

The interfaces that are implemented by the services are denoted as 'Service Interface'. The corresponding interfaces that must be implemented by the application (e.g. for API callbacks) are denoted as 'Application Interface'.

7.4 Generic Service Interface

7.4.1 Interface Class IpService
Inherits from: IpInterface 
All service interfaces inherit from the following interface. 

	<<Interface>>

IpService

	

	setCallback (appInterface : in IpInterfaceRef) : TpResult

setCallbackWithSessionID (appInterface : in IpInterfaceRef, sessionID : in TpSessionID) : TpResult




Method

setCallback()

This method specifies the reference address of the callback interface that a service uses to invoke methods on the application. 

Parameters

appInterface : in IpInterfaceRef

Specifies a reference to the application interface, which is used for callbacks
Raises

TpGeneralException

Method

setCallbackWithSessionID()

This method specifies the reference address of the application's callback interface that a service uses for interactions associated with a specific session ID: e.g. a specific call, or call leg. 

Parameters

appInterface : in IpInterfaceRef

Specifies a reference to the application interface, which is used for callbacks
sessionID : in TpSessionID

Specifies the session for which the service can invoke the application's callback interface.
Raises

TpGeneralException

8 Charging Interface Classes

8.1 Interface Class IpAccountManagement 

Inherits from: IpService.
The account management interface provides methods for monitoring accounts. Applications can use this interface to enable or disable charging-related event notifications and to query account balances. 

	<<Interface>>

IpAccountManagement

	

	enableChargingNotification (appInterface : in IpAppAccountManagementRef, ChargingEventCriteria : in TpChargingEventCriteria, assignmentId : out TpAssignmentIDRef) : TpResult

disableChargingNotification (assignmentId : in TpAssignmentID) : TpResult

queryBalanceReq (users : in TpAddressSet, queryId : out TpSessionIDRef) : TpResult




Method

enableChargingNotification()

This method is used by the application to enable charging event notifications to be sent to the application. 

Parameters

appInterface : in IpAppAccountManagementRef

If this parameter is set (i.e. not NULL), it specifies a reference to the application interface that is used for callbacks. If it is set to NULL, the application interface defaults to the interface specified via the setCallback() method.
ChargingEventCriteria : in TpChargingEventCriteria

Specifies the event specific criteria used by the application to define the charging event required. Individual addresses or address ranges may be specified for subscriber accounts. Example of events are "charging" and "recharging".
assignmentId : out TpAssignmentIDRef

Specifies the ID assigned by the account management object for this newly enabled event notification.
Raises

TpCSException,TpGeneralException
Method

disableChargingNotification()

This method is used by the application to disable charging notifications. 

Parameters

assignmentId : in TpAssignmentID

Specifies the assignment ID that was given by the account management object when the application enabled the charging notification.
Raises

TpCSException,TpGeneralException
Method

queryBalanceReq()

This method is used by the application to query the balance of an account for one or several users. 

Parameters

users : in TpAddressSet

Specifies the user(s) for which the balance is queried.
queryId : out TpSessionIDRef

Specifies the ID of the balance query request.
Raises

TpCSException,TpGeneralException
8.2 Interface Class IpCharging 

Inherits from: IpService.
The charging interface provides methods for modifying accounts. Applications can use this interface to charge a user for service usage. It includes methods for both immediate and deferred payment. 

	<<Interface>>

IpCharging

	

	updateBalanceReq (user : in TpAddress, updateOperation : in TpBalanceOperation, updateRequest : in TpBalanceUpdateRequest, updateId : out TpSessionIDRef) : TpResult

reserveAmountReq (reservationId : out TpSessionIDRef) : TpResult

cancelReservedAmountReq (reservationId : in TpSessionID) : TpResult

captureReservedAmountReq (reservationId : in TpSessionID) : TpResult




Method

updateBalanceReq()

This method is used to perform updates to a specific charging account, i.e. increment or decrement. 

Parameters

user : in TpAddress

Specifies the user for which the user account is requested to be updated.
updateOperation : in TpBalanceOperation

Specifies the specific update operation that is to be performed. Examples for operations are "increment" and "decrement".
updateRequest : in TpBalanceUpdateRequest

Specifies the specific amount that is requested for the update operation. The amount consists of a value and a currency.
updateId : out TpSessionIDRef

Specifies the ID of the balance update request.
Raises

TpCSException,TpGeneralException
Method

reserveAmountReq()

This method is used by the application to reserve an amount from the user's account. The application can make the reservation before service delivery to the user. 

Parameters

reservationId : out TpSessionIDRef

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

cancelReservedAmountReq()

This method is used by the application to release the reservation. The application can use this method when the service delivery has failed or when the user do not has to be charged any further. The charging service shall automatically release a reservation after the specified time duration has expired. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

captureReservedAmountReq()

This method is used by the application to capture (a part of) the reserved amount from the user's account. The application can capture the reserved amount after service delivery to the user to really receive the money from the user of the service. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
8.3 Interface Class IpAppAccountManagement 

Inherits from: IpInterface.
The account management application interface is implemented by the client application developer and is used to handle charging event notifications and query balance responses. 

	<<Interface>>

IpAppAccountManagement

	

	chargingEventNotify (chargingReference : in IpChargingRef, chargingEventInfo : in TpChargingEventInfo, assignmentId : in TpAssignmentID, appInterface : out IpAppAccountManagementRefRef) : TpResult

queryBalanceRes (queryId : in TpSessionID, balances : in TpBalanceSet) : TpResult

queryBalanceErr (queryId : in TpSessionID, cause : in TpBalanceQueryError) : TpResult




Method

chargingEventNotify()

This method is used to notify the application of a charging event. 

Parameters

chargingReference : in IpChargingRef

Specifies the reference to the 
chargingEventInfo : in TpChargingEventInfo

Specifies data associated with this charging event. These data include the charging event being notified, the current value of the balance after the notified event occurred, and the time at which the charging event occurred.
assignmentId : in TpAssignmentID

Specifies the assignment ID that was returned by the enableChargingNotification() method. The application can use the assignment ID to associate events with event-specific criteria and to act accordingly.
appInterface : out IpAppAccountManagementRefRef

Specifies a reference to the application object, which implements the callback interface for the new charging session.
Raises

TpCSException,TpGeneralException
Method

queryBalanceRes()

This method indicates that the request to query the balance was successful and it reports the requested balance of an account to the application. 

Parameters

queryId : in TpSessionID

Specifies the ID of the balance query request.
balances : in TpBalanceSet

Specifies the balance for one or more user accounts.
Raises

TpCSException,TpGeneralException
Method

queryBalanceErr()

This method indicates that the request to query the balance failed and it reports the cause of failure to the application. 

Parameters

queryId : in TpSessionID

Specifies the ID of the balance query request.
cause : in TpBalanceQueryError

Specifies the error that led to the failure.
Raises

TpCSException,TpGeneralException
8.4 Interface Class IpAppCharging 

Inherits from: IpInterface.
The charging application interface is implemented by the client application developer and is used to handle balance adjustment responses. 

	<<Interface>>

IpAppCharging

	

	updateBalanceRes (updateId : in TpSessionID, updateResult : in TpBalanceUpdateResult) : TpResult

updateBalanceErr (updateId : in TpSessionID, cause : in TpBalanceUpdateError) : TpResult

reserveAmountRes (reservationId : in TpSessionID) : TpResult

reserveAmountErr (reservationId : in TpSessionID) : TpResult

cancelReservedAmountRes (reservationId : in TpSessionID) : TpResult

captureReservedAmountRes (reservationId : in TpSessionID) : TpResult

captureReservedAmountErr (reservationId : in TpSessionID) : TpResult




Method

updateBalanceRes()

This method indicates that the request to update the balance was successful and it reports the result of the update to the application. 

Parameters

updateId : in TpSessionID

Specifies the ID of the balance update request.
updateResult : in TpBalanceUpdateResult

Specifies the result of the balance update request, consisting of balance information and a status code.
Raises

TpCSException,TpGeneralException
Method

updateBalanceErr()

This method indicates that the request to update the balance failed and it reports the cause of failure to the application. 

Parameters

updateId : in TpSessionID

Specifies the ID of the balance update request.
cause : in TpBalanceUpdateError

Specifies the error that led to the failure.
Raises

TpCSException,TpGeneralException
Method

reserveAmountRes()

This method indicates that the request to reserve an amount of a user's account was successful and it reports the ID of the reservation to the application. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

reserveAmountErr()

This method indicates that the request to reserve an amount of a user's account failed and it reports the cause of failure to the application. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

cancelReservedAmountRes()

The charging service uses this method to indicate that it has released the reservation. Either the application or the charging service itself can initiate the release. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

captureReservedAmountRes()

This method indicates that the request to capture (a part of) the reservation was successful. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
Method

captureReservedAmountErr()

This method indicates that the request to capture (a part of) the reservation failed and it reports the cause of failure to the application. 

Parameters

reservationId : in TpSessionID

Specifies the ID of the reservation request.
Raises

TpCSException,TpGeneralException
	

	

	


9 State Transition Diagrams

There are no State Transition Diagrams for the Charging SCF.

10 Data Definitions

10.1 Charging Data Definitions

This section provides the Charging specific data definitions necessary to support the OSA interface specification.

This document is written using Hypertext link, to aid navigation through the data structures. Underlined text represents Hypertext links.

The general format of a data definition specification is the following:

· 
Data type, that shows the name of the data type.

· 
Description, that describes the data type.

· 
Tabular specification, that specifies the data types and values of the data type.

· 
Example, if relevant, shown to illustrate the data type.

TpBalanceQueryError

Defines an error that is reported by the Charging service capability feature as a result of a balance query request. 

	Name
	Value
	Description

	P_BALANCE_QUERY_OK
	0
	No error occurred while processing the request

	P_BALANCE_QUERY_ERROR_UNDEFINED
	1
	General error, unspecified

	P_BALANCE_QUERY_UNKNOWN_SUBSCRIBER
	2
	Subscriber for which balance is queried is unknown

	P_BALANCE_QUERY_UNAUTHORIZED_APPLICATION
	3
	Application is not authorized to query balance

	P_BALANCE_QUERY_SYSTEM_FAILURE
	4
	System failure. The request could not be handled


TpBalanceUpdateError

Defines an error that is reported by the Charging service capability feature as a result of a balance update query.

	Name
	Value
	Description

	P_BALANCE_UPDATE_OK
	0
	No error occurred while processing the update

	P_BALANCE_UPDATE_ERROR_UNDEFINED
	1
	General error, unspecified

	P_BALANCE_UPDATE_UNKNOWN_SUBSCRIBER
	2
	Subscriber for which balance is updated is unknown

	P_BALANCE_UPDATE_UNAUTHORIZED_APPLICATION
	3
	Application is not authorized to update balance

	P_BALANCE_UPDATE_INSUFFICIENT_BALANCE
	4
	Insufficient balance to perform the update

	P_BALANCE_UPDATE_INVALID_CURRENCY
	5
	Currency for balance update not valid

	P_BALANCE_UPDATE_INVALID_AMOUNT
	6
	Amount for balance update not valid

	P_BALANCE_UPDATE_SYSTEM_FAILURE
	7
	System failure. The update could not be performed


TpChargingEventName

Defines the charging event for which notifications can be requested by the application.

	Name
	Value
	Description

	P_CS_CHARGING
	0
	End user's account has been charged by an application

	P_CS_RECHARGING
	1
	End user has recharged the account

	P_CS_ACCOUNT_LOW
	2
	Account balance is below the balance threshold

	P_CS_ACCOUNT_ZERO
	3
	Account balance is at zero

	P_CS_ACCOUNT_DISABLED
	4
	Account has been disabled


TpBalanceInfo

Defines the structure of data elements that specifies detailed balance info.

	Structured Member Name
	Structured Member Type

	Currency
	TpString

	Balance
	TpPrice

	AdditionalInfo
	TpString


TpChargingEventInfo

Defines the structure of data elements that specifies charging event information.

	Structured Member Name
	Structured Member Type

	chargingEventName
	TpChargingEventName

	currentBalanceInfo
	TpBalanceInfo

	chargingEventTime
	TpTime


TpChargingEventCriteria

Defines the structure of data elements that specifies charging event criteria.

	Structured Member Name
	Structured Member Type

	users
	TpAddressSet

	chargingEventName
	TpChargingEventName


TpBalance

Defines the structure of data elements that specifies a balance.

	Structured Member Name
	Structured Member Type

	UserID
	TpAddress

	StatusCode
	TpBalanceQueryError

	BalanceInfo
	TpBalanceInfo


TpBalanceSet

Defines a collection of TpBalance elements.

TpBalanceOperation

Defines the possible operations for a balance update request.

	Name
	Value
	Description

	P_CS_OPERATION_INCREMENT
	0
	Increment the charging balance

	P_CS_OPERATION_DECREMENT
	1
	Decrement the charging balance


TpBalanceUpdateRequest

Defines the structure of data elements that specifies the actual balance for which the update is requested to be performed.

	Structured Member Name
	Structured Member Type

	Currency
	TpString

	UpdateAmount
	TpPrice


TpBalanceUpdateResult

Defines the structure of data elements that specifies the result of the balance update request.

	Structured Member Name
	Structured Member Type

	Result
	TpBalanceInfo

	StatusCode
	TpBalanceUpdateError


TpResultInfo

Defines further information relating to the result of the method, such as error codes.

	Name
	Value
	Description

	……
	…
	……

	……
	…
	……

	P_CS_UNKNOWN_SUBSCRIBER
	0500h
	Unknown subscriber specified

	P_CS_UNAUTHORIZED_APPLICATION
	0501h
	Application is not authorized to perform charging operations

	P_CS_INVALID_AMOUNT
	0502h
	Invalid balance amount specified

	P_CS_INVALID_CURRENCY
	0503h
	Invalid currency issues with the update balance request


Annex A (normative):
OMG IDL Description of Charging SCF

The OMG IDL representation of this interface specification is contained in a text file (cs.idl contained in archive ??????.ZIP) which accompanies the present document.
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