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Introduction

This document outlines the mapping for the Multi-party Call Control API. The mapping is based on the mapping for Generic Call Control for Rel.99. 

Changes

The necessary changes are indicated with revision marks. There is a new chapter five containing the mapping of the Call Control MPCC API methodes to CAP messages. The chapter is divided in subchapters according to the different interfaces at MPCC: MultiPartyCallControlManager, MultyPartyCall and CallLeg.

Chapter six, containing the Detailed Parameter Mappings, has new mappings for: TpCallMonitorMode, TpCallEventType (event- and trigger detection points) and TpCallAdditionalEventInfo.

5
Multi-PartyCall Control Service CAMEL Call Flows

5.1
Call Manager

The call manager interface class provides the management functions to the multi-party call Service Capability Features. The application programmer can use this interface to create call objects and to enable or disable call-related event notifications.

5.1.1
createNotification
createCallNotification is used to enable call notifications to be sent to the application.


[image: image1.wmf]HLR

gsmSCF

SCS

Application

createNotification

MAP AnyTimeModification


Figure 5-1: Call Flow for createNotification

Normal Operation

Two alternatives have been identified.

1
The application requests notifications to be enabled.

Pre-conditions
An agreement is established between the network operator and the service provider for the event notification to be enabled

1
The application invokes the createNotification method

2
The gsmSCF sends a MAP AnyTimeModification to the HLR in order to Activate the necessary CAMEL Subscription Information (O-CSI, D-CSI, T-CSI, VT-CSI) Note : CAMEL phase 3 only allows for activation/deactivation of the CSI and not modification of the contents of the CSIs.

The O-CSI and D-CSI will be activated if the originating address is present and the T-CSI and VT-CSI will be activated if the destination address is present

Error condition

2
HLR rejects CSI updates

Pre-conditions
gsmSCF had previously sent a MAP AnyTimeModification message to the HLR as a result of an createNotification request from the application

1
HLR rejects the request to update the CSI

2
The gsmSCF sends an internal message to the SCS to indicate the up date failure

3
The SCS invokes the exception on createNotification

Parameter Mapping

From: createNotification
To: MAP AnyTimeModification

appInterface


eventCriteria (TpCallEventCriteria) :


DestinationAddress
subscriberIdentity

modificationRequestFor-CSI

OriginationAddress
subscriberIdentity

modificationRequestFor-CSI

CallEventName (TpCallEventName : section 6.3)
CAMEL Subscription Information 

-
T-CSI

-
VT-CSI

-
O-CSI

-
D-CSI

CallNotificationType


AssignmentID



modificationRequestFor-SS-Info


gsmSCF address

5.1.2
destroyNotification
destroyNotification is used by the application to disable call notifications.
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Figure 5-2: Call Flow for destroyNotification
Normal Operation

Pre-conditions
An agreement is established between the network operator and the service provider for the event notification to be disabled

1
The application invokes the destroyNotification method

2
The gsmSCF sends a MAP AnyTimeModification to the HLR in order to de-activate the CAMEL subscription Information (O-CSI, D-CSI, T-CSI, VT-CSI). Note that CAMEL Phase 3 only allows the capability to activate/deactivate CSI and not to modify the triggering information.

The O-CSI and D-CSI will be deactivated if the originating address is present and the T-CSI and VT-CSI will be deactivated if the destination address is present

Parameter Mapping

From: destroyNotification
To: MAP AnyTimeModification

assignmentID



gsmSCFAddress

5.1.3
changeNotification
changeNotification is used by the application to change the call notifications previously set by createNotification().
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Figure 5-3: Call Flow for changeNotification
Normal Operation

Pre-conditions
Notifications have been enabled by the application.

1
The application invokes the changeNotification method

2
The gsmSCF sends a MAP AnyTimeModification to the HLR in order to activate and de-activate the CAMEL subscription Information (O-CSI, T-CSI, VT-CSI). The SCS and gsmSCF will have to determine which CSI’s to activate and which to de-activate in order to reflect the changed set of notifications.

The O-CSI and D-CSI will be modified if the originating address is present and the T-CSI and VT-CSI will be modified if the destination address is present

Parameter Mapping

From: changeNotification
To: MAP AnyTimeModification

assignmentID


eventCriteria (TpCallEventCriteria) :


DestinationAddress
subscriberIdentity

modificationRequestFor-CSI

OriginationAddress
subscriberIdentity

modificationRequestFor-CSI

CallEventName (TpCallEventName : see section 6.3)
CAMEL Subscription Information 

-
T-CSI

-
VT-CSI

-
O-CSI

-
D-CSI



CallNotificationType



modificationRequestFor-SS-Info


gsmSCFAddress

5.1.4
getNotification
getNotification is used by the application to query the event criteria set with createNotification.

[image: image4.wmf]HLR

Application

getNotification

gsmSCF

SCS

No appropriate CAP or

MAP message


Figure 5-4: Call Flow for getNotification
Normal Operation

Pre-conditions
Notifications have been enabled by the application.

1
The application invokes the getNotification method

2
The SCS returns the criteria

Parameter Mapping

None.

5.1.5
callNotificationInterrupted

callNotificationInterrupted indicates to the application that all event notifications have been interrupted, for example due to faults detected. 
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Figure 5-5: Call Flow for callNotificationInterrupted
Normal Operation

Pre-conditions
Call notifications have been enabled using the createNotification method on the Call Manager interface

1
The SCS has detected, or has been informed of, a fault which prevents further events from being notified

2
The SCS invokes the callNotificationInterrupted method

Parameter Mapping

None.

5.1.6
callNotificationContinued

callNotificationContinued indicates to the application that all event notifications have been previously interrupted, have now started again. 
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Figure 5-6: Call Flow for callNotificationContinued
Normal Operation

Pre-conditions
Call notifications have been  interrupted and callNotificationInterrupted method has been invoked.

1
The SCS detects that call notifications are again possible.

2
The SCS invokes the callNotificationContinued method

Parameter Mapping

None.
5.1.7
callAborted

callAborted indicates to the application that the call object has aborted or terminated abnormally. No further communication will be possible between the call and the application.
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Figure 5-7: Call Flow for callAborted
Normal Operation

Pre-conditions


1
The SCS detect a catastrophic failure in its communication with the gsmSCF

2
The SCS, invokes the callAborted method. The call running in the network may continue and will not have been affected by this failure between the gsmSCF and the SCS

Parameter Mapping

None.

5.1.8
reportNotification

reportNotification notifies the application of the arrival of a call-related event.
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Figure 5-8: Call Flow for reportNotification
Normal Operation

Pre-conditions
Call notifications have been enabled using the createNotification method on the Call Manager interface

1
A call arrives at the gsmSSF causing initial triggering to the gsmSCF CAP InitialDP

2
The gsmSCF recognizes the need for an API service and passes the triggering information to the SCS

3
The SCS identifies the application responsible for handling the call and invokes the reportNotification method

Parameter Mapping

From: CAP InitialDP 
To: reportNotification


callReference


callLegReference


notificationInfo (TpCallNotificationInfo) :


CallNotificationReportScope (TpCallNotificationReportScope) :

CalledPartyNumber

calledPartyBCDNumber BCD
destinationAddress

calling Party Number
originatingAddress


notificationCallType (TpNotificationCallType)








callAppInfo (TpCallAppInfoSet) :


CallAppAlertingMechanism


CallAppNetworkAccessType


CallAppInterworkingIndicators

ext-BasicServiceCode (1st priority)
CallAppBearerService

CallAppTeleService

highLayerCompatibility (2nd priority)
CallAppTeleService

bearerCapability (2nd priority)
CallAppBearerService

CallingPartysCategory
CallAppPartyCategory


CallAppPresentationAddress


CallAppGenericInfo

AdditionalCallingPartyNumber
CallAppAdditionalAddress

OriginalCalledPartyID
CallAppOriginalDestinationAddress

RedirectingPartyID
CallAppRedirectingAddress


callEventInfo

EventTypeBCSM
       callEventType (section 6.7)



additionalCallEventInfo


callMonitorMode

TimeAndTimezone
callEventTime


       


assignmentID


appInterface

ServiceKey
<Note: mapped to the method invocation>

CGEncountered


IPSSPCapabilities


LocationNumber


RedirectionInformation





iMSI


subscriberState


locationInformation 


callReferenceNumber


serviceInteractionIndicatorsTwo


mscAddress





gsm-ForwardingPending


initialDPargExtension :


naCarrierInformation


gmscAddress


cause


cug-Index 


cug-Interlock


cug-OutgoingAccess


From: CAP InitialDP parameter eventTypeBCSM
To: reportNotification parameter callEventType in callEventInfo

<no mapping available>
P_CALL_EVENT_UNDEFINED

<no mapping available>
P_CALL_EVENT___CALL_ATTEMPT

collectedInfo, termAttemptAuthorized
P_CALL_EVENT__ADDRESS_COLLECTED

analyzedInformation
P_CALL_EVENT__ADDRESS_ANALYSED_


P_CALL_EVENT_PROGRESS


P_CALL_EVENT_ALERTING

<no mapping available>
P_CALL_EVENT__ANSWER

TBusy, tNoAnswer, routeSelectFailure
P_CALL_EVENT_RELEASE

<no mapping available>
P_CALL_EVENT_REDIRECTED

<no mapping available>
P_CALL_EVENT_SERVICE_CODE







Table 1 : eventTypeBCSM mapping to callEventType
5.2
Multi-party Call

The multi-party call interface represents the interface to the multi-party call Service Capability Feature. It provides a structure to allow simple and complex call behaviour.

5.2.1
getCallLegs

The operation getCallLegs is used to obtain references to the current Call Leg objects, associated to the Multi-party call object.
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Figure 5-9: Call Flow for getCallLegs
Normal Operation

Pre-conditions
The application has a reference to a Multi-party Call object.

Parameter Mapping

None.
5.2.2
createCallLeg

The operation createCallLeg is used to create a new CallLeg object in the SCS.
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Figure 5-10: Call Flow for createCallLeg
Normal Operation

Pre-conditions
The application has a reference to a Multi-party Call object.

Parameter Mapping

None. 

Note however, that the parameters supplied with the createCallLeg are used later on when the connection to the destination address is set-up, see mapping for the eventReportReq and routeReq operations.

5.2.3
createAndRouteCallLegReq

createAndRouteCallLegReq is an asynchronous operation to request creation of a new Call Leg and setup a connection to the indicated address.
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Figure 5-11: Call Flow for createAndRouteCallLegReq
Normal Operation

Three alternatives have been identified

1. The application changes the destination number
Pre-conditions
The application has been notified of a new call and the call object exists. The setCallChargePlan and getCallInfoReq methods may have been invoked

1
The application invokes the createAndRouteCallLegReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request

4
The gsmSCF sends a CAP Connect message

Parameter Mapping

From: createAndRouteCallLegReq
To: CAP RequestReportBCSMEvent

callSessionID


eventsRequested (TpCallEventRequestSet) :
bcsmEvent :

CallEventType (TpCallEventType, section 6.7)
eventTypeBCSM

AdditionalCallEventCriteria

(TpAdditionalCallEventCriteria) :
dPSpecificCriteria :

    
    applicationTimer

    minAddressLength


    releaseCauseSet


    serviceCode


CallMonitorMode (TpCallMonitorMode, section  6.5)
monitorMode


legID


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo


appLegInterface


callLegReference


From: createAndRouteCallLegReq
To: CAP Connect

callSessionID


eventsRequested


targetAddress
destinationRoutingAddress

originatingAddress


originalDestinationAddress
originalCalledPartyID

redirectingAddress
redirectingPartyID

appInfo (TpCallAppInfoSet) :


CallAppAlertingMechanism
alertingPattern

CallAppNetworkAccessType


CallAppInterworkingIndicators
serviceInteractionIndicatorsTwo

CallAppTeleService


CallAppBearerService


CallAppPartyCategory
callingPartysCategory

CallAppPresentationAddress
genericNumbers


CallAppGenericInfo


CallAppAdditionalAddress
genericNumbers







appLegInterface


callLegReference






redirectionInformation


suppressionOfAnnouncement


oCSIApplicable


na-Info :


       naCarrierInformation


       naOliInfo


       naChargeNumber


connectArgExtension :


cug-Interlock


cug-OutgoingAccess


nonCug-Call

2. The application does not modify the destination address and does not provide any Application Information
Pre-conditions
The application has been notified of a new call and the call object exists. The setCallChargePlan and getCallInfoReq methods may have been invoked

1
The application invokes the createAndRouteCallLegReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request

4
The gsmSCF sends a CAP Continue message

Parameter Mapping

From: createAndRouteCallLegReq
To: CAP RequestReportBCSMEvent

callSessionID


eventsRequested (TpCallEventRequestSet) :
bcsmEvent :

CallEventType (TpCallEventType, section 6.7)
eventTypeBCSM

AdditionalCallEventCriteria

(TpAdditionalCallEventCriteria) :
dPSpecificCriteria :

    
    applicationTimer

    minAddressLength


    releaseCauseSet


    serviceCode


CallMonitorMode (TpCallMonitorMode, section  6.5)
monitorMode





legID


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo


appLegInterface


callLegReference


From: createAndRouteCallLegReq
To: CAP Continue

callSessionID


eventsRequested


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo


appLegInterface


callLegReference


3. The application does not modify the destination party number but modifies Application information
Pre-conditions
The application has been notified of a new call and the call object exists. The setCallChargePlan and getCallInfoReq methods may have been invoked

1
The application invokes the createAndRouteCallLegReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request

4
The gsmSCF sends a CAP ContinueWithArgument message

Parameter Mapping

From: createAndRouteCallLegReq
To: CAP RequestReportBCSMEvent

callSessionID


eventsRequested (TpCallEventRequestSet) :
bcsmEvent :

CallEventType (TpCallEventType, section 6.7)
eventTypeBCSM

AdditionalCallEventCriteria

(TpAdditionalCallEventCriteria) :
dPSpecificCriteria :

    
    applicationTimer

    minAddressLength


    releaseCauseSet


    serviceCode


CallMonitorMode (TpCallMonitorMode, section  6.5)
monitorMode





legID


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo


appLegInterface


callLegReference


From: routeReq
To: CAP ContinueWithArgument

callSessionID


eventsRequested


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo  :


CallAppAlertingMechanism
alerting Pattern

CallAppNetworkAccessType


CallAppInterworkingIndicators
serviceInteractionIndicatorsTwo

CallAppTeleService


CallAppBearerService


CallAppPartyCategory
callingPartysCategory

CallAppPresentationAddress
genericNumbers


CallAppGenericInfo


CallAppAdditionalAddress
genericNumbers

CallAppOriginalDestinationAddress


CallAppRedirectingAddress


appLegInterface


appLegInterface


callLegReference






suppressionOfAnnouncement


na-Info :


       naCarrierInformation


       naOliInfo


       naChargeNumber


continueWithArgumentArgExtension :


cug-Interlock


cug-OutgoingAccess


nonCug-Call

5.2.4
createAndRouteCallLegErr

createAndRouteCallLegErr is an asynchronous method which indicates that the request to route the call to the destination party was unsuccessful – the call could not be routed to the destination party (for example, the network was unable to route the call, parameters were incorrect, the request was refused, etc).
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Figure 5-12: Call Flow for createAndRouteCallLegErr
Normal Operation

Two scenarios are possible

1. The gsmSCF receives a message from the gsmSSF indicating an error

Pre-conditions
Call routing attempted

1
The gsmSSF detects a call routing failure and sends an appropriate TCAP message returning an error to the gsmSCF

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS detects an error with the createAndRouteCallLegReq method, or receives a TCAP Return Error, and invokes the createAndRouteCallLegErr method

2. The gsmSCF detects there is an error in the message from the SCS

Pre-conditions
Call routing attempted

1
The gsmSCF detects an error in the parameters of the internal message from the SCS requesting a createAndRouteCallLegReq

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS invokes the createAndRouteCallLegErr method

Parameter Mapping

From: TCAP Return Error 
To: createAndRouteCallLegErr 


callSessionID

TC-U-ERROR

TC-U-REJECT
errorIndication


callLegReference

5.2.5
release

release is a method used to request the release of the call and associated objects.
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Figure 5-13: Call Flow for release
Normal Operation

Pre-conditions
Call is in progress

1
The application invokes the release method

2
The SCS sends an equivalent message to the gsmSCF

3
The gsmSCF invokes the CAP ReleaseCall operation

Parameter Mapping

From: release
To: CAP ReleaseCall

callSessionID


cause (TpCallReleaseCause) :
Cause

      





5.2.6
deassignCall

deassignCall is a method that requests that the relationship between the application and the call and associated objects be de-assigned. It leaves the call in progress, however, it purges the specified call object so that the application has no further control of call processing. If a call is de-assigned that has event reports or call information reports requested, then these reports will be disabled and any related information discarded.
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Figure 5-14: Call Flow for deassignCall
Normal Operation

Pre-conditions


1
The application invokes the deassignCall method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP Cancel operation to the gsmSSF if there are any reports pending.

4
The gsmSCF may send a CAP Continue to allow the interrupted call processing to continue. This is not sent if the call has already been established.

Parameter Mapping

From: deassignCall
To: CAP Cancel


AllRequests

CallSessionID


From: deassignCall
To: CAP Continue

CallSessionID


5.2.7
getCallInfoReq

getCallInfoReq  is an asynchronous method that requests information associated with the call to be provided at the appropriate time (for example, to calculate charging). This method must be invoked before the call is routed to a target address. The call object will exist after the call is ended if information is required to be sent to the application at the end of the call. The information will be sent after any call event report.
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Figure 5-15: Call Flow for getCallInfoReq
Normal Operation

Pre-conditions


1
The application invokes the getCallInfoReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP CallInformationRequest operation to the gsmSSF

Parameter Mapping

From: getCallInfoReq
To: CAP CallInformationRequest

callSessionID



RequestedInformationTypeList

callInfoRequested (TpCallInfoType) :
      RequestedInformationType

P_CALL_INFO_UNDEFINED
    

P_CALL_INFO_TIMES
    callAttemptElapsedTime

    callStopTime

    callConnectedElapsedTime

P_CALL_INFO_RELEASE_CAUSE
    releaseCause

P_CALL_INFO_INTERMEDIATE



LegID

5.2.8
getCallInfoRes

getCallInfoRes is an asynchronous method that reports all the necessary information requested by the application, for example to calculate charging.
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Figure 5-16: Call Flow for getCallInfoRes
Normal Operation

Pre-conditions
Call is in progress

1
The gsmSCF receives a CAP CallInformationReport from the gsmSSF. 

2
The gsmSCF sends an equivalent internal message to the SCS

3
The SCS identifies the correct application and invokes the getCallInfoRes method

Parameter Mapping

From: CAP CallInformationReport
To: getCallInfoRes 


callSessionID

requestedInformationList
callInfoReport :

      requestedInformationType :
CallInfoType


      P_CALL_INFO_UNDEFINED

            callAttemptElapsedTime

            callStopTime

            callConnectedElapsedTime
      P_CALL_INFO_TIMES

            releaseCause
      P_CALL_INFO_RELEASE_CAUSE

            
      P_CALL_INFO_INTERMEDIATE

      requestedInformationValue :


      
CallInitiationStartTime

      callStopTimeValue
CallEndTime


CallConnectedToResourceTime

      
CallConnectedToDestinationTime

      releaseCauseValue
Cause

LegID


5.2.9
getCallInfoErr

getCallInfoErr is an asynchronous method that reports that the original request was erroneous, or resulted in an error condition.
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Figure 5-17: Call Flow for getCallInfoErr
Normal Operation
Pre-conditions
The application has requested information associated with a call via the getCallInfoReq method

1
A call terminates abnormally and the gsmSSF sends an error in a TCAP message to the gsmSCF , or aborts the TCAP dialogue

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS identifies the correct applications that requested the call information and invokes the getCallInfoErr method. 

Parameter Mapping

From: 
To: getCallInfoErr 


callSessionID

TC Primitives

TC-U-ABORT

TC-P-ABORT

TC-NOTICE

TC-U-ERROR

TC-L-CANCEL

TC-U-CANCEL

TC-L-REJECT

TC-R-REJECT

TC-U-REJECT
errorIndication

5.2.10
superviseCallReq

superviseCallReq is a method that is called by the application to supervise a call. The application can set a granted connection time for this call. If an application calls this method before it calls a routeReq() or a user interaction method the time measurement will start as soon as the call is answered by the B-party or the user interaction system.

[image: image18.wmf]gsmSSF

gsmSCF

SCS

Application

CAP 

ApplyCharging

superviseCallReq


Figure 5-18: Call Flow for superviseCallReq
Normal Operation

Pre-conditions


1
The application invokes the superviseCallReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a CAP ApplyCharging message to the gsmSSF

Parameter Mapping

From: superviseCallReq
To: CAP ApplyCharging

callSessionID



AchBillingCharging Characteristics :

Time
      timeDurationCharging

-
maxCallPeriodDuration


             -       tariffSwitchInterval

Treatment (TpCallSuperviseTreatment) :
      timeDurationCharging

      P_CALL_SUPERVISE_RELEASE
             -       releaseIfdurationExceeded

      P_CALL_SUPERVISE_RESPOND
             

      P_CALL_SUPERVISE_APPLY_TONE
             -       tone


PartyToCharge

5.2.11
superviseCallRes

superviseCallRes is an asynchronous method that reports a call supervision event to the application.
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Figure 5-19: Call Flow for superviseCallRes
Normal Operation

Pre-conditions
The application has invoked the supervise Call method

1
The gsmSCF receives an CAP ApplyChargingReport from the gsmSSF

2
The gsmSCF sends an equivalent internal message to the SCS

3
The SCS identifies the correct application and invokes the superviseCallRes  method.

Parameter Mapping

From: CAP ApplyChargingReport
To: superviseCallRes 


callSessionID


report (TpCallSuperviseReport) :

CallReleasedAtTcpExpiry
            -      P_CALL_SUPERVISE_TIMEOUT

CallActive
            -      P_CALL_SUPERVISE_CALL_ENDED

            
            -      P_CALL_SUPERVISE_TONE_APPLIED


            -      P_CALL_SUPERVISE_UI_FINISHED

CallResult

-
TimeInformation
usedTime

PartyToCharge











5.2.12
superviseCallErr

superviseCallErr is an asynchronous method that reports a call supervision error to the application.
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Figure 5-20: Call Flow for superviseCallErr
Normal Operation

Pre-conditions
The application has requested information associated with a call via the superviseCallReq method

1
A call terminates abnormally and the gsmSSF sends an error in a TCAP message to the gsmSCF , or aborts the TCAP dialogue

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS identifies the correct applications that requested the call information and invokes the superviseCallErr  method. 

Parameter Mapping

From: 
To: superviseCallErr 


callSessionID

TC Primitives

TC-U-ABORT

TC-P-ABORT

TC-NOTICE

TC-U-ERROR

TC-L-CANCEL

TC-U-CANCEL

TC-L-REJECT

TC-R-REJECT

TC-U-REJECT
errorIndication

5.2.13
setAdviceOfCharge

setAdviceOfCharge is a method that allows the application to determine the charging information that will be send to the end-users terminal.
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Figure 5-21: Call Flow for setAdviceOfCharge
Normal Operation

Pre-conditions


1
The application invokes the  setAdviceOfCharge method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a CAP SendChargingInformation  message to the SSF

Parameter Mapping

From: setAdviceOfCharge
To: CAP SendChargingInformation

callSessionID


aOCInfo:

-
CurrentCAI


SCIBillingChargingCharateristics

aOCBeforeAnswer

      aOCInitial

- or -

SCIBillingChargingCharateristics

aOCAfterAnswer

      cAI-GSM0224

                         -      NextCAI
SCIBillingChargingCharateristics

aOCBeforeAnswer

      aOCSubsequent

                  cAI-GSM0224

tariffSwitch
SCIBillingChargingCharateristics

aOCBeforeAnswer

      aOCSubsequent

            tariffSwitchInterval 

- or -

SCIBillingChargingCharateristics

aOCAfterAnswer

      tariffSwitchInterval




legID

5.2.14
setCallChargePlan

setCallChargePlan is a method that allows the application to include charging information in network generated CDR.
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Figure 5-22: Call Flow for setCallChargePlan

Normal Operation

Pre-conditions


1
The application invokes the  setCallChargePlan

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a CAP FurnishChargingInformation message to the SSP

Parameter Mapping

From: setCallChargePlan
To: CAP FurnishChargingInformation

callSessionID


callChargePlan

ChargeOrderType (choice)

ChargePerTime

InitialCharge

CurrentChargePerMinute

NextChargePerMinute

NetworkCharge

Currency

AdditionalInfo
FCIBillingChargingCharacteristics

fCIBCCCAMELsequence1

freeFormatData


FCIBillingChargingCharacteristics

fCIBCCCAMELsequence1

partyToCharge


FCIBillingChargingCharacteristics

fCIBCCCAMELsequence1

appendFreeFormatData

An alternative scenario would be to map setCallChargePlan method to the CAP ApplyCharging protocol operation.

5.2.15
callFaultDetected

callFaultDetected indicates to the application that a fault has been detected in the call.
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Figure 5-23: Call Flow for callFaultDetected
Normal Operation

Pre-conditions
A call exists and the SCS detects an error. No routeReq method has been invoked yet.

1
The gsmSSF may detect a fault and sends an  appropriate dialogue error message to the gsmSCF

2
The gsmSCF may detect a fault an send an error message to the SCS

3
The SCS detects a fault and invokes the callFaultDetected method

4
The SCS sends an equivalent message to the gsmSCF if appropriate

5
The gsmSCF sends a CAP ReleaseCall if appropriate

Parameter Mapping

From: Dialogue Error
To: callFaultDetected


callSessionID

TC_U_ABORT
errorIndication

5.2.16
callEnded

callEnded will be invoked when the call has ended. Furthermore, the operation contains an indication on the reason why the call has been ended. Also the operation will always be invoked when the call has ended and not only when the application has requested its interest in this event.
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Figure 5-24: Call Flow for callEnded
Normal Operation

Pre-conditions
There is an application monitoring the call in some way.

1
The gsmSSF detects a release from the calling or called party leg. CAP eventReportBCSM is sent if requested by the gsmSCF The BCSM event indicated may be either abandon or disconnect depending on the phase of the call.

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS invokes the callEnded method.

Parameter Mapping

From: CAP EventReportBCSM
To: callEnded


callSessionID

eventTypeBCSM



report

legID
callLegSessionID

eventSpecificInformationBCSM:

releaseCause
cause

receivingSideID


miscCallInfo


messageType





5.3
CallLeg

The call leg interface represents the logical call leg associating a call with an address.

5.3.1
routeReq

The routeReq requests a connection to be set-up to the address associated with the CallLeg object.
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Figure 5-25: Call Flow for routeReq
Normal Operation

Three alternatives have been identified

1. The application changes the destination number.
Pre-conditions
The application has been notified of a new call and the call and related call leg object for the incoming party exist. The setCallChargePlan and getCallInfoReq methods may have been invoked. Furthermore a new Call Leg object has been created on request of the application.

1
The application invokes the routeReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request. The information needed for this operation is supplied when the application invoked the eventReportReq operation.

4
The gsmSCF sends a CAP Connect message. The information needed for this operation is supplied when the application created the Call Leg object.

Parameter Mapping

The information needed to request the gsmSSF to establish a connection to a destinatinon address was already supplied when the Call leg object was created and when the application indicated it’s interest in specific events with eventReportReq. The parameter mapping to the RequestReportBCSM can be found in the section on eventReportReq.

From: routeReq
To: CAP Connect

callLegSessionID


Below it is outlined how the other information is mapped to the CAP Connect operation.

From: createCallLeg
To: CAP Connect

callSessionID


appCallLeg


targetAddress
destinationRoutingAddress

originatingAddress


originalCalledAddress
originalCalledPartyID

redirectingAddress
redirectingPartyID

appInfo (TpCallAppInfoSet)


CallAppAlertingMechanism
alertingPattern

CallAppNetworkAccessType


CallAppInterworkingIndicators
serviceInteractionIndicatorsTwo

CallAppTeleService


CallAppBearerService


CallAppPartyCategory
callingPartysCategory

CallAppPresentationAddress
genericNumbers


CallAppGenericInfo


CallAppAdditionalAddress
genericNumbers

CallAppOriginalDestinationAddress


CallAppRedirectingAddress


callLeg


connectionProperties



redirectionInformation


suppressionOfAnnouncement


oCSIApplicable


na-Info :


       naCarrierInformation


       naOliInfo


       naChargeNumber


connectArgExtension :


cug-Interlock


cug-OutgoingAccess


nonCug-Call

2. The application does not modify the destination address and does not provide any Application Information.
Pre-conditions
The application has been notified of a new call and the call and related call leg object for the incoming party exist. The setCallChargePlan and getCallInfoReq methods may have been invoked. Furthermore a new Call Leg object has been created on request of the application.

1
The application invokes the routeReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request. The information needed for this operation is supplied when the application invoked the eventReportReq operation.

4
The gsmSCF sends a CAP Continue message

Parameter Mapping

The parameter mapping to the RequestReportBCSM can be found in the section on eventReportReq.

From: routeReq 
To: CAP Continue

callLegSessionID


3. The application does not modify the destination party number but modifies Application information
Pre-conditions
The application has been notified of a new call and the call and related call leg object for the incoming party exist. The setCallChargePlan and getCallInfoReq methods may have been invoked. Furthermore a new Call Leg object has been created on request of the application.

1
The application invokes the routeReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBSCM if the application needs to be informed about the outcome of  the request. The information needed for this operation is supplied when the application invoked the eventReportReq operation.

4
The gsmSCF sends a CAP ContinueWithArgument message

Parameter Mapping

The information needed to request the gsmSSF to establish a connection to a destinatinon address was already supplied when the Call leg object was created and when the application indicated it’s interest in specific events with eventReportReq. The parameter mapping to the RequestReportBCSM can be found in the section on eventReportReq.

From: routeReq
To: CAP ContinueWithArgument

callLegSessionID


From: createCallLeg
To: CAP ContinueWithArgument

callSessionID


appCallLeg


targetAddress


originatingAddress


originalDestinationAddress


redirectingAddress


appInfo  :


CallAppAlertingMechanism
alerting Pattern

CallAppNetworkAccessType


CallAppInterworkingIndicators
serviceInteractionIndicatorsTwo

CallAppTeleService


CallAppBearerService


CallAppPartyCategory
callingPartysCategory

CallAppPresentationAddress
genericNumbers


CallAppGenericInfo


CallAppAdditionalAddress
genericNumbers

CallAppOriginalDestinationAddress


CallAppRedirectingAddress


callLeg


connectionProperties



suppressionOfAnnouncement


na-Info :


       naCarrierInformation


       naOliInfo


       naChargeNumber


continueWithArgumentArgExtension :


cug-Interlock


cug-OutgoingAccess


nonCug-Call

5.3.2
routeErr

routeErr indicates that the request to route the call to the destination party was unsuccessful – the connection could not be established to the destination party (for example, the network was unable to route the call, parameters were incorrect, the request was refused, etc).
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Figure 5-26: Call Flow for routeErr
Normal Operation

Two scenarios are possible

1. The gsmSCF receives a message from the gsmSSF indicating an error

Pre-conditions
Call routing attempted

1
The gsmSSF detects a call routing failure and sends an appropriate TCAP message returning an error to the gsmSCF

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS informs the application by invoking the routeErr method

2. The gsmSCF detects there is an error in the message from the SCS

Pre-conditions
Call routing attempted

1
The gsmSCF detects an error in the parameters of the internal message from the SCS requesting a routeReq

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS invokes the routeErr method

Parameter Mapping

From: TCAP Return Error 
To: routeErr 


callLegSessionID

TC-U-ERROR

TC-U-REJECT
errorIndication




5.3.3
eventReportReq

Operation eventReportReq is used to set, clear or change criteria for the events that the Call Leg object will observe.
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Figure 5-27: Call Flow for eventReportReq
Normal Operation

Pre-conditions
The application has been notified of a new call and the call and call leg objects exists.  

1
The application invokes the eventReportReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP RequestReportBCSM if the application needs to be informed about the outcome of  the request. 

Note that the SCS might decide to send the RequestReportBCSM operation together with a Connect operation. This is especially the case when the eventReportReq is invoked prior to a routeReq.

See also the mapping for routeReq. 

Parameter Mapping

From: eventReportReq
To: CAP RequestReportBCSMEvent


bcsmEvent:

callLegSessionID
legID

eventsRequested (TpCallEventRequestSet) :





CallEventType (TpCallEventType, section 6.7)
eventTypeBCSM

AdditionalCallEventCriteria

(TpAdditionalCallEventCriteria) :
dPSpecificCriteria :

    
    applicationTimer

    minAddressLength


    releaseCauseSet


    serviceCode


CallMonitorMode (TpCallMonitorMode, section  6.5)
monitorMode







5.3.4
eventReportRes

eventReportRes reports that an event has occurred that was requested to be reported.
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Figure 5-28: Call Flow for eventReportRes
Normal Operation

Pre-conditions
The application requested to be notified of the event with eventReportReq and this specific event has occurred in the network.

1
The gsmSSF sends a CAP EventReportBCSM to the gsmSCF.

2
The gsmSCF informs the SCS

3
The SCS invokes the eventReportRes method.

Parameter Mapping

From: CAP EventReportBCSM 
To: eventReportRes 

legID
callLegSessionID


eventInfo (TpCallEventInfo)

eventTypeBCSM
callEventType

eventSpecificInformationBCSM
additionalCallEventInfo (TpAdditionalCallEventInfo)


calledAddress


calledAddress

failureCause, busyCause, routeNotPermitted
releaseCause


forwardAddress


serviceCode

receivingSideID


miscCallInfo


messageType
callMonitorMode


callEventTime

5.3.5
eventReportErr

eventReportErr  indicates that the request to manage call leg reports was unsuccessful (for example, parameters were incorrect, the request was refused, etc).
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Figure 5-29: Call Flow for eventReportErr
Normal Operation

Two scenarios are possible

1. The gsmSCF receives a message from the gsmSSF indicating an error

Pre-conditions
Call routing attempted

1
The gsmSSF detects a failure and sends an appropriate TCAP message returning an error to the gsmSCF

2
The gsmSCF informs the SCS

3
The SCS informs the application by invoking the eventReportErr method

2. The gsmSCF detects there is an error in the message from the SCS

Pre-conditions
Call routing attempted

1
The gsmSCF detects an error in the parameters of the internal message from the SCS requesting a eventReportReq

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS invokes the eventReportErr method

Parameter Mapping

From: TCAP Return Error 
To: routeErr 


callLegSessionID

TC-U-ERROR

TC-U-REJECT
errorIndication




5.3.6
release

release is used to request the release of the callLeg.
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Figure 5-30: Call Flow for release
Normal Operation

Pre-conditions
Call is in progress

1
The application invokes the release method

2
The SCS sends an equivalent message to the gsmSCF

3
The gsmSCF invokes the CAP ReleaseCall operation. This means that the complete call will be released, the application will be informed with callEnded.

Parameter Mapping

From: release
To: CAP ReleaseCall

callLegSessionID


cause (TpCallReleaseCause) :
Cause







5.3.7
getInfoReq

getInfoReq  is used to request information associated with the callLeg to be provided at the appropriate time (for example, to calculate charging). This method must be invoked before the callLeg is routed to a target address. 
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Figure 5-31: Call Flow for getInfoReq
Normal Operation

Pre-conditions


1
The application invokes the getInfoReq method

2
The SCS sends an equivalent internal message to the gsmSCF

3
The gsmSCF sends a  CAP CallInformationRequest operation to the gsmSSF

Parameter Mapping

From: getCallInfoReq
To: CAP CallInformationRequest

callLegSessionID
LegID


RequestedInformationTypeList

CallLegInfoRequested (TpCallLegInfoType) :
      RequestedInformationType

P_CALL_LEG_INFO_UNDEFINED
    

P_CALL_LEG_INFO_TIMES
    callAttemptElapsedTime

    callStopTime

    callConnectedElapsedTime

P_CALL_LEG_INFO_RELEASE_CAUSE
    releaseCause

P_CALL_LEG_INFO_ADDRESS


P_CALL_LEG_INFO_APPINFO


5.3.8
getInfoRes

getInfoRes is an asynchronous method that reports all the necessary information requested by the application, for example to calculate charging.
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Figure 5-32: Call Flow for getInfoRes
Normal Operation

Pre-conditions
Call is in progress

1
The gsmSCF receives a CAP CallInformationReport from the gsmSSF. 

2
The gsmSCF sends an equivalent internal message to the SCS

3
The SCS identifies the correct application and invokes the getInfoRes method

Parameter Mapping

From: CAP CallInformationReport
To: getCallInfoRes 




requestedInformationList
CallLegInfoReport :

      requestedInformationType :
CallLegInfoType


      P_CALL_INFO_UNDEFINED

            callAttemptElapsedTime

            callStopTime

            callConnectedElapsedTime
      P_CALL_INFO_TIMES

            releaseCause
      P_CALL_INFO_RELEASE_CAUSE

            
      P_CALL_INFO_INTERMEDIATE


P_CALL_LEG_INFO_ADDRESS


P_CALL_LEG_INFO_APPINFO

      requestedInformationValue :


      
CallInitiationStartTime

      callStopTimeValue
CallEndTime


CallConnectedToResourceTime

      
CallConnectedToDestinationTime

      releaseCauseValue
Cause

LegID
CallLegSessionID

5.3.9
getInfoErr

getInfoErr is an asynchronous method that reports that the original request was erroneous, or resulted in an error condition.
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Figure 5-33: Call Flow for getInfoErr
Normal Operation
Pre-conditions
The application has requested information associated with a call via the getInfoReq method

1
A call terminates abnormally and the gsmSSF sends an error in a TCAP message to the gsmSCF , or aborts the TCAP dialogue

2
The gsmSCF sends an equivalent message to the SCS

3
The SCS identifies the correct applications that requested the call information and invokes the getInfoErr method. 

Parameter Mapping

From: 
To: getInfoErr 


callLegSessionID

TC Primitives

TC-U-ABORT

TC-P-ABORT

TC-NOTICE

TC-U-ERROR

TC-L-CANCEL

TC-U-CANCEL

TC-L-REJECT

TC-R-REJECT

TC-U-REJECT
errorIndication

5.3.10
getCall

getCall is used to retrieve the reference of the Call associated with the Call leg object.
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Figure 5-34: Call Flow for getCall
Normal Operation

Pre-conditions
A call object is created.

1
The application invokes the getCall method

2
The SCS returns the reference of the associated call object.

3


Parameter Mapping

None

5.3.11
continueProcessing

This operation is used to continue processing of the call.
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Figure 5-35: Call Flow for continueProcessing
Normal Operation

Pre-conditions
Call processing has suspended and the application is informed of call related events in interrupt mode.

1
The application invokes the continueProcessing method to resume call processing

2
The SCS informs the gsmSCF

3
The gsmSCF informs the gsmSSF with a Continue message.

Parameter Mapping

None

6
Detailed Parameter Mappings

This section contains detailed parameter mappings for data types that are used in the Parameter Mapping tables in the previous sections.

6.1
TpCallMonitorMode

TpCallMonotirMode
monitorMode

P_CALL_MONITOR_MODE_INTERRUPT
interrupted

P_CALL_MONITOR_MODE_NOTIFY
notifyAndContinue

P_CALL_MONITOR_MODE_DO_NOT_MONITOR
transparent

6.2
TpCallReportType

TpCallReportType
eventTypeBCSM

P_CALL_REPORT_UNDEFINED
analyzedInformation

P_CALL_REPORT_PROGRESS
<no mapping available>

P_CALL_REPORT_ALERTING
<no mapping available>

P_CALL_REPORT_ANSWER
oAnswer

tAnswer

P_CALL_REPORT_REFUSED_BUSY
oCalledPartyBusy

tBusy

P_CALL_REPORT_NO_ANSWER
oNoAnswer

tNoAnswer

P_CALL_REPORT_DISCONNECT
tDisconnect

P_CALL_REPORT_REDIRECTED
<no mapping available>

P_CALL_REPORT_SERVICE_CODE
<no mapping available>

P_CALL_REPORT_ROUTING_FAILURE
routeSelectFailure

6.3
TpCallEventName

TpCallEventName
eventTypeBCSM

P_EVENT_NAME_UNDEFINED
<no mapping available>

P_EVENT_GCCS_OFFHOOK_EVENT
<no mapping available>

P_EVENT_GCCS_ADDRESS_COLLECTED_EVENT
O-CSI

      O-BcsmTriggerDetectionPoint:

             collectedInfo

T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

            termAttemptAuthorized



P_EVENT_GCCS_ADDRESS_ANALYSED_EVENT
O-CSI 

O-BcsmTriggerDetectionPoint

analysedInfo

P_EVENT_GCCS_CALLED_PARTY_BUSY
T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

             tBusy

P_EVENT_GCCS_CALLED_PARTY_UNREACHABLE
mapped to the cause value returned with TBusy :

T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

             tBusy

P_EVENT_GCCS_NO_ANSWER_FROM_CALLED_PARTY
T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

              tNoAnswer

P_EVENT_GCCS_ROUTE_SELECT_FAILURE
O-CSI:

      O-BcsmTriggerDetectionPoint:
             routeSelectFailure

P_EVENT_GCCS_ANSWER_FROM_CALL_PARTY
T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

              tAnswer

6.4
TpCallAdditionalReportInfo

TpCallAdditionalReportInfo
eventSpecificInformationBCSM

RefusedBusy
oCalledPartyBusy

           busyCause  or

tBusySpecificInfo

       busyCause

               callForwarded (no mapping)

CallDisconnect
oDisconnectSpecificInfo

      - releaseCause

tDisconnectSpecificInfo

      - releaseCause



ForwardAddress


oAnswerSpecificInfo

      - destinationAddress

      - or-Call (no mapping)

      - forwardedCall (no mapping)

tAnswerSpecificInfo

      - destinationAddress

      - or-Call (no mapping)

      - forwardedCall (no mapping)



ServiceCode
<no mapping available>

RoutingFailure
routeSelectFailureSpecificInfo

      - failureCause


tNoAnswerSpecificInfo

- callForwarded

6.5
TpCallMonitorMode

TpCallMonotirMode
monitorMode

P_CALL_MONITOR_MODE_INTERRUPT
interrupted

P_CALL_MONITOR_MODE_NOTIFY
notifyAndContinue

P_CALL_MONITOR_MODE_DO_NOT_MONITOR
transparent

6.6
TpCallEventType: mapping to event detection points.

TpCallReportType
eventTypeBCSM

P_CALL_EVENT_UNDEFINED


P_CALL_EVENT_CALL_ATTEMPT
<no mapping available>

P_CALL_EVENT_ADDRESS_COLLECTED
<no mapping available>

P_CALL_EVENT_ADDRESS_ANALYSED
<no mapping available>

P_CALL_EVENT_PROGRESS
<no mapping available>

P_CALL_EVENT_ALERTING
<no mapping available>

P_CALL_EVENT_ANSWER
oAnswer

tAnswer

P_CALL_EVENT_RELEASE
oCalledPartyBusy

tBusy

oNoAnswer

tNoAnswer

tDisconnect

routeSelectFailure

P_CALL_EVENT_REDIRECTED
<no mapping available>

P_CALL_EVENT_SERVICE_CODE
<no mapping available>

6.7
TpCallEventType : mapping to trigger detection points

TpCallEventName
eventTypeBCSM

P_CALL_EVENT_UNDEFINED
<no mapping available>

P_CALL_EVENT_CALL_ATTEMPT
<no mapping available>

P_CALL_EVENT_ADDRESS_COLLECTED
O-CSI

      O-BcsmTriggerDetectionPoint:

             collectedInfo

T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

            termAttemptAuthorized



P_CALL_EVENT_ADDRESS_ANALYSED
O-CSI 

O-BcsmTriggerDetectionPoint

analysedInfo

P_CALL_EVENT_PROGRESS
<no mapping available>

P_CALL_EVENT_ALERTING
<no mapping available>

P_CALL_EVENT_ANSWER
T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

              tAnswer

P_CALL_EVENT_RELEASE
T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

             tBusy

T-CSI/VT-CSI:

      T-BcsmTriggerDetectionPoint:

              tNoAnswer

O-CSI:

      O-BcsmTriggerDetectionPoint:
             routeSelectFailure

P_CALL_EVENT_SERVICE_CODE
<no mapping available>

6.8
TpCallAdditionalEventInfo

TpCallAdditionalEventInfo
eventSpecificInformationBCSM

CollectedAddress
<no mapping available>

CalledAddress
<no mapping available>

ReleaseCause
oCalledPartyBusy

           busyCause  or

tBusySpecificInfo

       busyCause

               callForwarded (no mapping)

oDisconnectSpecificInfo

      - releaseCause

tDisconnectSpecificInfo

      - releaseCause

routeSelectFailureSpecificInfo

      - failureCause

tNoAnswerSpecificInfo

- callForwarded

ForwardAddress


oAnswerSpecificInfo

      - destinationAddress

      - or-Call (no mapping)

      - forwardedCall (no mapping)

tAnswerSpecificInfo

      - destinationAddress

      - or-Call (no mapping)

      - forwardedCall (no mapping)



ServiceCode
<no mapping available>










� Contact information: Corné Fonken, Ericsson Eurolab Netherlands, tel: +31 161 242639, e-mail: Corne.Fonken@eln.ericsson.se


� in case an address range is used, a separate MAP AnyTimeModificationRequest must be sent for every address in the range


� in case an address range is used, a separate MAP AnyTimeModificationRequest must be sent for every address in the range


� in case an address range is used, a separate MAP AnyTimeModificationRequest must be sent for every address in the range


� in case an address range is used, a separate MAP AnyTimeModificationRequest must be sent for every address in the range


� the legID for both the originating and the terminating leg are required for the disconnect event


� operator specific function if CallAppAdditionalAddress is not used to map the genericNumbers parameter


� the legID for both the originating and the terminating leg are required for the disconnect event


� the legID for both the originating and the terminating leg are required for the disconnect event


� operator specific function if CallAppAdditionalAddress is not used to map the genericNumbers parameter


� operator specific function if CallAppAdditionalAddress is not used to map the genericNumbers parameter


� operator specific function if CallAppAdditionalAddress is not used to map the genericNumbers parameter


� O-CSI applies when the value for CallNotificationType is P_ORIGINATING, T-CSI applies when the value for CallNotificationType is P_TERMINATING


� O-CSI applies when the value for CallNotificationType is P_ORIGINATING, T-CSI applies when the value for CallNotificationType is P_TERMINATING
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