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1 Introduction

In previous OSA meetings it was stated that the charging and supervision functionality should be separated from the Call Control API and made more generic so that it can also be applied to other services such as user interaction and data session. Till now a charging SCF has been defined handling Amount and Unit charging. This contribution therefore provides a proposal to add Usage sessions so that the charging and supervision functionality can be removed from the Call Control API’s and the other API’s.

.
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Interface Class 
IpChargingManager
 

The following additions are proposed to section 8 and section 8.1.

8
Charging Interface Classes

The Charging SCF is used by applications to charge for the usage of the applications. The charged user can be the same user as that uses the application. It is also possible that another user will pay the charge.
In the interfaces of the Charging SCF a "Request Number" is used when invoking operations that operate  on the user's account (directly or indirectly via reservations) in order to make retries possible after application, service, or communication errors. A retry of these operations can be done by invoking the same operation with the same Request Number.
In the callback to the application, the Request Number to be used for the next request operation is returned. This is the only Request Number besides the one in the last request operation that can be used. This mechanism ensures that an application retries an operation when it does not receive an answer.
The use of the Request Number causes that there can only be one outstanding request per Charging Session. Only after an answer is received (result or error), the next request can be made. Note however that only asynchronous operations that could lead to over or under charging of the user require a request number.
Because responses from the Charging SCF can be delayed in the network  the Charging SCF shall guarantee that Request Numbers are unique in a timespan where delayed responsed can arrive. Suppose, for example, that the response from a retried request is received  indicating the next request number to use is 1000. During the period that the response to the original request (which also carries the next request number to use equal to 1000) can arrive, this request number may not be used again.
The units (of different types) that are used in a TpVolumeSet are NOT consolidated by the charging SCF. The application must use the same units when making the reservation and when debitting the amount. For example, when after a reservation of 10 minutes a debit request for 5 seconds is done, an error will be returned.
8.1
Interface Class IpChargingManager 

Inherits from: IpService.
This interface is the 'service manager' interface for the Charging Service. The Charging manager interface provides  management functions to the charging service. The application programmer can use this interface to start charging sessions or usage sessions. 

<<Interface>>

IpChargingManager



createChargingSession (appChargingSession : in IpAppChargingSessionRef, sessionDescription : in TpString, merchantAccount : in TpMerchantAccountID, user : in TpAddress, correlationID : in TpCorrelationID) : TpChargingSessionID



createUsageSession (appUsageSession : in IpAppUsageSessionRef, sessionDescription: in TpString, usageResourceID : in TpUsageResourceID , merchantAccount : in TpMerchantAccountID, user : in TpAddress, correlationID : in TpCorrelationID) : TpUsageSessionID




Method


createUsageSession
()


This method creates an instance of the IpUsageSession interface to handle the communication charging and supervision events related to the specified user  and to the application invoking this method.
 
Returns usageSession: defines the usage session
Parameters




appUsageSession
 : 
in IpAppUsageSessionRef


Callback interface for the session in the application

sessionDescription : in TpString


Descriptive text for informational purposes.
usageResourceID


chargeResource
 : 
in TpUsageResourceID
Identifies the resource for which the user is charged or supervised for. Example a call, a call leg,  a media stream etc. 




merchantAccount
 : 
in TpMerchantAccountID


Identifies the account of the party providing the application to be used. 




user
 : 
in TpAddress


Specifies the user that is using the application. This may or may not be the user that will be charged or supervised  The Charging service will determine the charged user. When this method is invoked the Charging service shall determine if charging or supervision is allowed for this application for this subscriber. An exception shall be thrown if this type of charging or supervision is not allowed.




correlationID
 : 
in TpCorrelationID


This value can be used to correlate the communication charging or supervision to network activity.


Returns

TpUsageSessionID

Raises

TpCommonExceptions, P_INVALID_USER, P_INVALID_ACCOUNT, P_INVALID_RESOURCE



The following parameters are required in the createChargingSession() method TpUsageSessionID and TpUsageResourceID, also a new exception P_INVALID_RESOURCE has to be defined.

3 Definition of an new 



Interface Class 
IpUsageSession
 

8.5
Interface Class IpUsageSession

Inherits from: 


IpService
.



<MySuperClasses.Name>
.



The  Usage Session interface provides operations to support transactions on resource usage between merchant and an user . The application programmer can use this interface to charge or supervise a user for resource usage 

<<Interface>>


IpUsageSession







setChargePlan (usageSessionID : in TpSessionID, callChargePlan : in TpCallChargePlan) : void
setAdviceOfCharge (usageSessionID : in TpSessionID, aOCInfo : in TpAoCInfo, tariffSwitch : in TpDuration,) : void
superviseReq (usageSessionID : in TpSessionID, timeVolume : in TpDurationVolume, treatment : in TpSuperviseTreatment) : void


release (usageSessionID : in TpSessionID) : void


 



<Operation.UMLImage>






 
Method

setChargePlan()

Set an operator specific charge plan for the usage resource identified. The charge plan must be set before the communication resource is established to a target address. Depending on the operator the method can also be used to change the charge plan for ongoing communications. 

Parameters 

 usageSessionID : in TpSessionID

Specifies the usage session ID .
chargePlan : in TpChargePlan

Specifies the charge plan to use.
Raises

TpCommonExceptions, P_INVALID_SESSION_ID, P_SERVICE_INFORMATION_MISSING, P_SERVICE_FAULT_ENCOUNTERED, P_INVALID_NETWORK_STATE, P_INVALID_ACCOUNT, P_INVALID_VOLUME
Method

setAdviceOfCharge()

This method allows for advice of charge (AOC) information to be sent to terminals that are capable of receiving this information. 

Parameters 

 usageSessionID : in TpSessionID

Specifies the usage session ID. 
 aOCInfo : in TpAoCInfo

Specifies two sets of Advice of Charge parameter.
 tariffSwitch : in TpDuration

Specifies the tariff switch interval that signifies when the second set of AoC parameters becomes valid.
Raises

TpCommonExceptions, P_INVALID_SESSION_ID, P_SERVICE_INFORMATION_MISSING, P_SERVICE_FAULT_ENCOUNTERED, P_INVALID_NETWORK_STATE, P_INVALID_TIME_AND_DATE_FORMAT
Method

superviseReq()

The application calls this method to supervise a communication resource. The application can set a granted connection time or volume for this communication. If an application calls this operation before it establish the communication or a user interaction operation the time or volume measurement will start as soon as the commucation is answered by the remote party or the user interaction system. 

Parameters 

 usageSessionID : in TpSessionID

Specifies the usage session ID.
 timeVolume : in TpDurationVolume
Specifies the granted time ( in milliseconds) or the granted volume (in bytes) for the communication.
 treatment : in TpSuperviseTreatment

Specifies how the network should react after the granted connection time or volume expired.
Raises

TpCommonExceptions, P_INVALID_SESSION_ID,P_SERVICE_INFORMATION_MISSING, P_SERVICE_FAULT_ENCOUNTERED, P_INVALID_NETWORK_STATE, P_INVALID_VOLUME, P_INVALID_ACCOUNT,P_INVALID_TIME_AND_DATE_FORMAT
Method


release
()


This method releases the session, no operations can be done towards this session anymore (not even retries).
 

Parameters

 


sessionID
 : 
in TpSessionID


Specifies the usage session ID


Raises

TpCommonExceptions, P_INVALID_SESSION_ID,P_SERVICE_INFORMATION_MISSING, P_SERVICE_FAULT_ENCOUNTERED, P_INVALID_NETWORK_STATE
4 Definition of the new 





Interface Class 
IpAppUsageSession
 

8.6
Interface Class IpAppUsageSession

Inherits from: 


IpInterface
.



<MySuperClasses.Name>
.



This application interface must be implemented by the client application to handle callbacks from the IpUsageSession.
 

<<Interface>>


IpAppUsageSession







superviseRes (usageSessionID : in TpSessionID, report : in TpSuperviseReport, usedTimeVolume : in TpDurationVolume, qualityOfService : in TpQoSClass) : void
superviseErr (usageSessionID : in TpSessionID, errorIndication : in TpCommunicationError,) : void


<Operation.UMLImage>






   



<Parameter.Name>
 : 
<Parameter.Type>


<Parameter.Documentation>




No Parameters were identified for this method




Raises


<Operation.Exceptions>




Method

superviseRes()

This asynchronous method reports a usage resource supervision event to the application when it has indicated its interest in these kind of events.

It is also called when the communication is terminated before the supervision event occurs. Furthermore, this method is invoked as a response to the request also when a tariff switch happens in the network during an active communcation. 

Parameters 

usageSessionID : in TpSessionID

Specifies the usage session ID.
report : in TpSuperviseReport

Specifies the situation which triggered the sending of the communication supervision response.
usedTimeVolume : in TpDurationVolume
Specifies the used time (in milliseconds) or the used volume (in bytes) for the supervision 
qualityOfService : in TpQoSClass

Specifies the newly negotiated Quality of Service parameter for the communication.
Method

superviseErr()

This asynchronous method reports a usage resource supervision error to the application. 

Parameters 

usageSessionID : in TpSessionID

Specifies the usage session ID.
errorIndication : in TpCommunicationError

Specifies the error which led to the original request failing.
5
Associated Data Types

Exception Classes

The following are the list of exception classes, which are used in this interface of the API.

Name
Description

P_SERVICE_INFORMATION_MISSING
Information relating to the Data Session Control SCF could not be found

P_INVALID_RESOURCE
Invalid Resource specified

P_SERVICE_FAULT_ENCOUNTERED
Fault detected in the Data Session Control SCF

Each exception class contains the following structure:

Structure Element Name
Structure Element Type
Structure Element Description

ExtraInformation
TpString
Carries extra information to help identify the source of  the exception, e.g. a parameter name

usageResourceID


chargeResource
 : 
in TpUsageResourceID

Identifies the resource for which the user is charged or supervised for. Example a call, a call leg,  a media stream etc. 


TpUsageResourceID
Defines the Tagged Choice of Data Elements that identify the resource for which the user is charged or supervised for. Example a call, a call leg,  a media stream etc

Tag Element Type



TpUsageResourceType


Tag Element Value
Choice Element Type
Choice Element Name

P_CHS_DATA_SESSION_IDENTIFIER
TpDataSessionIdentifier
DataSessionIdentifier

P_CHS_MULTI_PARTY_CALL_IDENTIFIER
TpMultiPartyCallIdentifier
MultiPartyCallIdentifier

P_CHS_MULTI_MEDIA_CALL_IDENTIFIER
TpMultiMediaCallIdentifier
MultiMediaCallIdentifier

P_CHS_CALL_LEG_IDENTIFIER
TpCallLegIdentifier
CallLegIdentifier

P_CHS_CALL_IDENTIFIER
TpCallIdentifier
CallIdentifier

P_CHS_UI_IDENTIFIER
TpUIIdentifier
TpUIIdentifier

TpUsageResourceType

Defines the type of usage resource parameter.

Name
Value
Description

P_CHS_DATA_SESSION_IDENTIFIER
0
Specifies the Data Session Object

P_CHS_MULTI_PARTY_CALL_IDENTIFIER
1
Specifies the Multi-Party Call Object

P_CHS_MULTI_MEDIA_CALL_IDENTIFIER
2
Specifies the Multi-Media Call Object

P_CHS_CALL_LEG_IDENTIFIER
3
Specifies the Call Leg Object

P_CHS_CALL_IDENTIFIER
4
Specifies the Call Object

P_CHS_UI_IDENTIFIER
5
Specifies the UI Object

The following data types need to be in a common data space
TpDataSessionIdentifier
TpMultiPartyCallIdentifier
TpMultiMediaCallIdentifier
TpCallLegIdentifier
TpCallIdentifier
TpUIIdentifier

TpQosClass

Defines the Quality of Service (QoS) classes for a communication session.

Name
Value
Description

P_SESSION_QOS_CLASS_CONVERSATIONAL
0
Specifies the Conversational QoS class, as specified in 3G TS 23.107.

P_SESSION_QOS_CLASS_STREAMING
1
Specifies the Streaming QoS class, as specified in 3G TS 23.107.

P_SESSION_QOS_CLASS_INTERACTIVE
2
Specifies the Interactive QoS class, as specified in 3G TS 23.107.

P_SESSION_QOS_CLASS_BACKGROUND
3
Specifies the Background QoS class, as specified in 3G TS 23.107.

TpSuperviseVolume
Defines the Sequence of Data Elements that specify the amount of volume that is allowed to be transmitted for the specific communcation.

Sequence Element

Name
Sequence Element

Type
Sequence Element Description

VolumeQuantity
TpInt32
This data type is identical to a TpInt32, and defines the quantity of the granted volume that can be transmitted for the specific connection. The volume specifies the sum of uplink and downlink transfer data volumes.

VolumeUnit


TpInt32
In Order to enlarge the range of the volume quantity value the exponent of a scaling factor (10^VolumeUnit) is provided.

When the unit is for example in kilobytes, VolumeUnit shall be set to 3.

TpSuperviseReport
Defines the responses from the communication session control service for communications that are supervised. The values may be combined by a logical 'OR' function.

Name
Value
Description

P_SUPERVISE_VOLUME_REACHED
01h
The maximum volume has been reached.

P_SUPERVISE_COMMUNICATION_SESSION_ENDED
02h
The communication session has ended, either due to communication session party to reach of maximum volume or calling or called release. 

P_SUPERVISE_MESSAGE_SENT
04h
A warning message has been sent.

TpSuperviseTreatment
Defines the treatment of the communication  session control service when the supervised time or volume is reached. The values may be combined by a logical 'OR' function.

Name
Value
Description

P_SUPERVISE_RELEASE
01h
Release the communcaition when the supervision time or volume is reached.

P_SUPERVISE_RESPOND
02h
Notify the application when the call supervision volume is reached.

P_SUPERVISE_INFORM
04h
Send a warning message to the originating party when the maximum volume is reached. If communication session release is requested, then the communication  session will be released following the message after an administered time period

TpCommunicationError
Defines the Sequence of Data Elements that specify the additional information relating to a communication error. 

Sequence Element Name
Sequence Element Type

ErrorTime
TpDateAndTime

ErrorType
TpCommunicationErrorType

AdditionalErrorInfo
TpCommunicationAdditionalErrorInfo

TpDataSessionAdditionalErrorInfo
Defines the Tagged Choice of Data Elements that specify additional Communication Session error and Communication  Session error specific information. 


Tag Element Type



TpCommunicationErrorType


Tag Element Value
Choice Element Type
Choice Element Name

P_COMMUNICATION_ERROR_UNDEFINED
NULL
Undefined

P_COMMUNICATION_ERROR_INVALID_ADDRESS
TpAddressError
CommunicationErrorInvalidAddress

P_COMMUNICATION_ERROR_INVALID_STATE
NULL
Undefined

TpCommuncationErrorType
Defines a specific Communcation Session error.

Name
Value
Description

P_COMMUNICATION_ERROR_UNDEFINED
0
Undefined; the method failed or was refused, but no specific reason can be given.

P_COMMUNICATION_ERROR_INVALID_ADDRESS
1
The operation failed because an invalid address was given

P_COMMUNICATION_ERROR_INVALID_STATE
2
The communication was not in a valid state for the requested operation

TpDurationVolume
Defines the Tagged Choice of Data Elements that specify  the duration or volume for a communication

Tag Element Type



TpDurationVolumeType


Tag Element Value
Choice Element Type
Choice Element Name

P_COMMUNICATION_DURATION
TpDuration
Duration

P_COMMUNICATION_SUPERVISE_VOLUME
TpSuperviseVolume
SuperviseVolume





TpDurationVolumeType
Defines a specific duration or volume.

Name
Value
Description

P_COMMUNICATION_DURATION
0
Specifies the duration in milliseconds.

P_COMMUNICATION_SUPERVISE_VOLUME
1
Specifies the supervised volume in bytes
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Cass Diagrams
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Sequence Diagrams
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�Rose:COperation:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,OperationID=3A8A5A73034F


�F:SubPackages:Rose:CPackage::Documentation:SAAA:


�F:SubPackages:Rose:CPackage::Documentation:SAAA:


�M:Class:Rose:CClass:SubPackages:Rose:CPackage:N=Classes:==A:Rose:CClass::Stereotype:SInterface


�Rose:CClass:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,ClassID=3A5C65860126


�F:Class:Rose:CClass::Name:SAAA:


�F:Class:Rose:CClass::Name:SAAA:


�F:Class:Rose:CClass::Name:SAAA:


�M:MySuperClasses:Rose:CClass:Class:Rose:CClass:N=SuperClasses:


�Rose:CClass:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,ClassID=3976A2860231


�F:MySuperClasses:Rose:CClass::Name:SAAA:


�F:MySuperClasses:Rose:CClass::Name:SAAA:


�Rose:CClass:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,ClassID=3976A2860231


�R:MySuperClasses:Rose:CClass:Class:Rose:CClass:N=SuperClasses:


�F:MySuperClasses:Rose:CClass::Name:SAAA:


�F:MySuperClasses:Rose:CClass::Name:SAAA:


�R:MySuperClasses:Rose:CClass:Class:Rose:CClass:N=SuperClasses:


�M:MySuperClasses:Rose:CClass:Class:Rose:CClass:N=SuperClasses:


�F:Class:Rose:CClass::Documentation:SAAA:


�F:Class:Rose:CClass::Documentation:SAAA:


�F:Class:Rose:CClass::Name:SAAA:


�F:Class:Rose:CClass::Name:SAAA:


�S:NoLimits:Rose:CClass:Class:Rose:CClass::


�S:NoLimits:Rose:CClass:Class:Rose:CClass::


�R:Operation:Rose:COperation:Class:Rose:CClass:N=Operations:


�F:Operation:Rose:COperation::UMLImage:SAAA:


�F:Operation:Rose:COperation::UMLImage:SAAA:


�R:Operation:Rose:COperation:Class:Rose:CClass:N=Operations:


�M:Operation:Rose:COperation:Class:Rose:CClass:N=Operations:


�M:Operation:Rose:COperation:Class:Rose:CClass:N=Operations:


�Rose:COperation:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,OperationID=3A9615E801B8


�R:Parameter:Rose:CParameter:Operation:Rose:COperation:N=Parameters:


�F:Parameter:Rose:CParameter::Name:SAAA:


�F:Parameter:Rose:CParameter::Name:SAAA:


�F:Parameter:Rose:CParameter::Type:SAAA:


�F:Parameter:Rose:CParameter::Type:SAAA:


�F:Parameter:Rose:CParameter::Documentation:SAAA:


�F:Parameter:Rose:CParameter::Documentation:SAAA:


�R:Parameter:Rose:CParameter:Operation:Rose:COperation:N=Parameters:


�M:Parameter:Rose:CParameter:Operation:Rose:COperation:N=Parameters:


�S:Otherwise_Parameter:Rose:CParameter:Parameter:Rose:CParameter:..OTHERWISE


�S:Otherwise_Parameter:Rose:CParameter:Parameter:Rose:CParameter:..OTHERWISE


�S:NoExceptions:Rose:COperation:Operation:Rose:COperation::!=A:Rose:COperation::Exceptions:A:Rose:COperation::Protocol


�F:Operation:Rose:COperation::Exceptions:SAAA:


�F:Operation:Rose:COperation::Exceptions:SAAA:


�S:NoExceptions:Rose:COperation:Operation:Rose:COperation::!=A:Rose:COperation::Exceptions:A:Rose:COperation::Protocol


�Rose:COperation:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,OperationID=3A9615E801CC


�M:Parameter:Rose:CParameter:Operation:Rose:COperation:N=Parameters:


�Rose:CParameter:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,ParentID=3A94DB8D008E,ParentClass=COperation,ParamName=1


�F:Parameter:Rose:CParameter::Name:SAAA:


�F:Parameter:Rose:CParameter::Name:SAAA:


�F:Parameter:Rose:CParameter::Type:SAAA:


�F:Parameter:Rose:CParameter::Documentation:SAAA:


�Rose:CParameter:MDLFilename=D\x3A\x5CparlayLatestModel\x5CUML_ETSI_OSA.mdl,ParentID=3A94DB8D008E,ParentClass=COperation,ParamName=1
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