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1. Introduction

This contribution describes the additions needed to the draft GSM 09.78, Digital cellular telecommunications system (Phase 2+); Customised Application for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification). The additions specify the ASN.1 coding for the procedures required to facilitate the CAMEL/GPRS interworking. 

All the additions shall be included in chapter 6 'Abstract syntax of the CAP' and for simplicity of reading this contribution the 'Operation types' in section 6.1 has been listed first and directly thereafter the 'Data types' in section 6.3 with Argument Data types and Common Data types directly afterwards. Data types already defined in 09.78 has not been listed. 

2. Proposal

The following text is proposed to be included in the draft 09.78:

3
ASN.1 coding of ApplyGPRSChargingReport

6.1 Operation types

ApplyGPRSChargingReport



::= OPERATION

ARGUMENT



ApplyGPRSChargingReportArg


ERRORS {



MissingParameter,



UnexpectedComponentSequence,



UnexpectedParameter,



UnexpectedDataValue,



ParameterOutOfRange,



SystemFailure,



TaskRefused, 



UnknownPDPID



}

--
Direction gprsSSF -> gsmSSF,Timer Tagcr
--
The ApplyGPRSChargingReport operation provides the feedback from the gprsSCF to the gsmSCF 

--
CSE-controlled session charging mechanism.

6.3
Data types

--  Argument Data Types

ApplyGPRSChargingReportArg 


::= SEQUENCE {


chargingResult 




[0] ChargingResult,



qualityOfService 



[1] OCTET STRING(SIZE (4))

OPTIONAL,



active






[2] BOOLEAN




DEFAULT TRUE,



pDPID






[3]
OCTET STRING (SIZE (1))
OPTIONAL



}

--
For the encoding of qualityOfService refer to GSM 04.08

--  Common Data Types

ChargingResult 





::= CHOICE {



transferredVolume



[0] TransferredVolume,



elapsedTime





[1]
ElapsedTime



}

TransferredVolume




:== CHOICE {



volumeIfNoTariffSwitch

:== INTEGER (0..4294967295),



volumeTariffSwitchInterval
:== SEQUENCE {




volumeSinceLastTariffSwitch

:== INTEGER (0..4294967295),




volumeTariffSwitchInterval

:==
INTEGER (0..4294967295)




}

        }

-- volumeSinceLastTariffSwitch and volumeTariffSwitchInterval are measeured in bytes.

ElapsedTime






:== CHOICE {



timeGPRSIfNoTariffSwitch
:== INTEGER (0..86400),



timeGPRSIfTariffSwitch

:== SEQUENCE {




timeGPRSSinceLastTariffSwitch
:== INTEGER (0..864000),




timeGPRSTariffSwitchInterval
:== INTEGER (0..864000)




}



}

--
timeGPRSSinceLastTariffSwitch and timeGPRSTariffSwitchInterval are measured in seconds
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ASN.1 coding of ReportGPRSEvent

6.1
Operation types

ReportGPRSEvent





::= OPERATION

ARGUMENT



ReportGPRSEventArg

--
Direction gprsSSF -> gsmSCF,Timer Trge
--

This operation is used to notify the gsmSCF of a GPRS session or PDP context related 

--

events (e.g. attach,PDP context activation) previously requested by the gsmSCF in a 

--

RequestGPRSReportDataEvent operation.

6.3
Data types

--  Argument Data Types

ReportGPRSEventArg 




::= SEQUENCE {


gPRSEventType 




[0] gPRSEventType,



miscGPRSInfo 




[1] MiscGPRSInfo DEFAULT {messageType request},



gPRSEventSpecificInformation
[2]
GPRSEventSpecificInformation
OPTIONAL,



pDPID






[3]
OCTET STRING (SIZE (1))
OPTIONAL



}

--  Common Data Types

GPRSEventType 







::= ENUMERATED
{


attach








(1),



changeOfPosition





(2),



detached







(3),



pDPContextEstablishment




(4),



pDPContextEstablishmentAcknowledgement
(5),



disonnect







(6)



}

GPRSEventSpecificInformation 




::= CHOICE {



changeOfPositionSpecificInformation 

[0] SEQUENCE {





newRoutingAreaIdentity 



[0] OCTET STRING (SIZE(7))





}



detachSpecificInformation 




[1] SEQUENCE {





inititatingEntity 




[0] InitiatingEntity





}



disconnectSpecificInformation 



[2] SEQUENCE {





inititatingEntity 




[0] InitiatingEntity





} 



pDPContextEstablishmentSpecificInformation
[3]
SEQUENCE {





accessPointName





[0]
OCTET STRING (SIZE (1..n))





}



pDPContextEstablishmentAcknowledgementSpecificInformation
[4]
SEQUENCE {





chargingID






[0] INTEGER (0..4294967295)





}



}

--
For the encoding of NewRoutingAreaIdentity refer to GSM 09.60

InitiatingEntity 




::= ENUMERATED {



ms







(0),



sgsn






(1),



hlr







(2),



ggsn






(3)



}
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ASN.1 coding of InitialGPRSEvent

6.1
Operation types

InitialGPRSEvent




::= OPERATION

ARGUMENT



InitialGPRSEventArg


ERRORS {



MissingCustomerRecord,



MissingParameter,



ParameterOutOfRange,



SystemFailure,



TaskRefused,



UnexpectedComponentSequence,



UnexpectedDataValue,



UnexpectedParameter


}

--
Direction gprsSSF -> gsmSCF,Timer Tige
--
This operation is used by the gprsSSF when a trigger is detected at a DP in the GPRS state

--
machines to request instructions from the gsmSCF

6.3
Data types

--  Argument Data Types

InitialGPRSEventArg 



::= SEQUENCE {



serviceKey 





[0] ServiceKey,



gPRSEventType 




[1] GPRSEventType,



mSISDN






[2] OCTET STRING (SIZE (20)) 

OPTIONAL,



iMSI 






[2] OCTET STRING (SIZE (9)),



timeAndTimeZone 



[3] TimeAndTimeZone,


gPRSMSClass 




[4] OCTET STRING (SIZE (5)) 

OPTIONAL,



pDPType



 


[5] PDPType,



qualityOfService 



[1] OCTET STRING (SIZE (4)) 

OPTIONAL,



accessPointName 



[7] OCTET STRING (SIZE (1..n))

OPTIONAL,



routeingAreaIdentity 


[8] OCTET STRING (SIZE (7))


OPTIONAL,



chargingID 





[9] INTEGER (0..4294967295)


OPTIONAL,



sGSNCapabilities



[10]SGSNCapabilities



OPTIONAL



}

--  Common Data Types

GPRSEventType 







::= ENUMERATED


attach








(1),



ChangeOfPosition





(2),



Detached







(3),



PDPContextEstablishment




(4),



PDPContextEstablishmentAcknowledgement
(5),



Disonnect







(6)



}

PDPType









::= SEQUENCE {



pDPTypeOrganization





[0] OCTET STRING (SIZE(1))



pDPTypeNumber






[1] OCTET STRING (SIZE(1))



}

--
For the encoding of MSIDSN and IMSI refer to GSM 03.03

--
For the encoding of accessPointName, pDPTypeOrganization, pDPTypeNumber and routeingAreaIdentity refer to GSM 09.60

--
For the encoding of gPRSMSClass refere to MS Station Classmark in GSM 04.08

--
For the encoding of qualityOfService refer to GSM 04.08

--
For the encoding of chargingID refer to GSM 12.15

SGSNCapabilities






::= OCTET STRING (SIZE (1))

--  Indicates the SGSN capabilities. The coding of the parameter is as follows:

--  Bit
Value



Meaning

--  0
0




AoC not supported by SGSN

--

1




AoC supported by SGSN 

--  1
-




This bit is reserved in CAP V.3

--  2
-




This bit is reserved in CAP V.3

--  3
-




This bit is reserved in CAP V.3

--  4
-




This bit is reserved in CAP V.3

--  5
-




This bit is reserved in CAP V.3

--  6
-




This bit is reserved in CAP V.3

--  7
-




This bit is reserved in CAP V.3

6
ASN.1 coding of ActivityGPRSTest

6.1
Operation types

ActivityGPRSTest




::= OPERATION

RESULT

--
Direction gsmSCF -> gprsSSF,Timer Tagt
--  This operation is used to check for the continued existence of a relationship between the 

--  gsmSCF and gprsSSF. If the relationship is still in existence, then the gprsSSF will 

--
respond. If no reply is received, then the gsmSCF will assume that the gprsSSF has failed --
in some way and will take the appropriate action.

6.3
Data types

--  Argument Data Types

--  Common Data Types
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ASN.1 coding of ApplyGPRSCharging

6.1
Operation types

ApplyGPRSCharging




::= OPERATION

ARGUMENT



ApplyGPRSChargingArg


ERRORS {



MissingParameter,



UnexpectedComponentSequence,



UnexpectedParameter,



UnexpectedDataValue,



ParameterOutOfRange,



SystemFailure,



TaskRefused,



UnknownPDPID



}

--
Direction gsmSSF -> gprsSCF,Timer Tagc
--  This operation is used for interacting from the gsmSCF with the gprsSSF CSE-controlled 

-- 
session or PDP context charging mechanism.

6.3
Data types

--  Argument Data Types

ApplyGPRSChargingArg



::= SEQUENCE {


chargingCharacteristics 

[0] ChargingCharacteristics,



releaseIfExceeded 



[1] BOOLEAN




DEFAULT TRUE
OPTIONAL,



tariffSwitchInterval


[2]
INTEGER (0..86400)





OPTIONAL,



pDPID






[3]
OCTET STRING (SIZE (1))




OPTIONAL



}

--
tariffSwitchInterval is measured in 1 second units.

--  Common Data Types

ChargingCharacteristics 


::= CHOICE {



maxTransferredVolume



[0]
INTEGER (0..4294967295)



maxElapsedTime




[1] INTEGER (0..864000)



}

--
maxTransferredVolume is measured in number of bytes

--
maxElapsedTime is measured in 100 milliseconds
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ASN.1 coding of CancelGPRS

6.1
Operation types

CancelGPRS






::= OPERATION

ARGUMENT



CancelGPRSArg


ERRORS {



CancelFailed,



MissingParameter,



TaskRefused,



UnknownPDPID


}

--  Direction: gsmSCF  gprsSSF, Timer: Tcag   
--  This generic operation cancels the correlated previous operation or all previous requests, 

--
i.e. all EDPs and reports can be cancelled by the gsmSCF.

6.3
Data types

--  Argument Data Types

CancelArg






::= CHOICE {


allRequests






[0] NULL,


pDPID







[1]
OCTET STRING (SIZE (1))


}

--  Common Data Types
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ASN.1 coding of ContinueGPRS

6.1
Operation types

ContinueGPRS





::= OPERATION


ARGUMENT



ContinueGPRSArg


ERRORS {



MissingParameter,



UknownPDPID,



UnexpectedDataValue



}


--  Direction: gsmSCF -> gprsSSF, Timer: Tceg
--  This operation is used to request the gsmSSF to proceed with processing at the DP at 

--  which it previously suspended processing to await gsmSCF instructions (i.e., proceed to 

--  the next point in processing  in the Attach/Detach FSM or PDP Context FSM) without

--
substituting new data from the gsmSCF.

6.3
Data types

--  Argument Data Types

ContinueGPRSArg





::=
SEQUENCE {



pDPID






[0] OCTET STRING (SIZE (1))



}

--  Common Data Types
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ASN.1 coding of ReleaseGPRS

6.1
Operation types

ReleaseGPRS






::= OPERATION

ARGUMENT



ReleaseGPRSArg


ERRORS {



CancelFailed,



MissingParameter,



TaskRefused,



UnknownPDPID


}

--  Direction: gsmSCF -> gprsSSF, Timer: Trg
--  This operation is used to tear down an existing GPRS session or PDP Context at any phase.

6.3
Data types

--  Argument Data Types

ReleaseGPRSArg





::= SEQUENCE {



Cause






[0] Cause,



pDPID






[1]
OCTET STRING (SIZE (1))
OPTINAL



}

--  Common Data Types

11 ASN.1 coding of RequestGPRSReportDataEvent

6.1
Operation types

 RequestGPRSReportDataEvent


::= OPERATION

ARGUMENT



RequestGPRSReportDataEvent


ERRORS {



MissingParameter,



ParameterOutOfRange,



SystemFailure,



TaskRefused,



UnexpectedComponentSequence,



UnexpectedDataValue,



UnexpectedParameter,



UnknownPDPID



}

--  Direction: gsmSCF -> prsSSF, Timer: Trrqe
--  This operation is used to request the gprsSSF to monitor for an event (e.g., GPRS events 

--
such as --
attach or PDP context activiation), then send a notification back to the 

--
gsmSCF when the event is detected.

6.3
Data types

--  Argument Data Types

RequestGPRSReportDataEventArg
::= SEQUENCE


gPRSEvent




[0] SEQUENCE SIZE (1..numOfGPRSEvents) 
OF GPRSEvent,



pDPID





[1]
OCTET STRING (SIZE (1)) 


OPTIONAL



}

--  Indicates the GPRS related events for notification.

--  Common Data Types

GPRSEvent






::= SEQUENCE {


gPRSEventType





[0] GPRSEventType,


monitorMode






[1] MonitorMode,


}

--  Indicates the GPRS event information for monitoring.

GPRSEventType 







::= ENUMERATED


attach








(1),



changeOfPosition





(2),



detached







(3),



pDPContextEstablishment




(4),



pDPContextEstablishmentAcknowledgement
(5),



disonnect







(6)



}
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ASN.1 coding of ResetTimerGPRS

6.1
Operation types

ResetTimerGPRS





::= OPERATION

ARGUMENT



ResetTimerGPRSArg


ERRORS {



MissingParameter,



ParameterOutOfRange,



TaskRefused,



UnexpectedComponentSequence,



UnexpectedDataValue,



UnexpectedParameter,



UnknownPDPID



}

--  Direction: gsmSCF – gprsSSF, Timer: Trtg 
--  This operation is used to request the gprsSSF to refresh an application timer in the gprsSSF.

6.3
Data types

--  Argument Data Types

ResetTimerGPRSArg



::= SEQUENCE {



timerID





[0] TimerID




DEFAULT tssf,



timervalue




[1] TimerValue,



pDPID





[2]
OCTET STRING (SIZE (1))
OPTIONAL



}

--  Common Data Types

14
Timer values for the additional GPRS operations

6.1
Operation types

Operation timers

The following value ranges apply for operation specific timers in CAP:

short:

1 to 20 seconds;

medium:

1 to 60 seconds;

long:

1 second to 30 minutes

Table 2 lists all operation timers and the value range for each timer. The definitive value for each operation timer may be network specific and has to be defined by the network operator.

Table 2

Operation Name
Timer
value

ActivityGPRSTest
Tagt
short

ActivityTest
Tat
short

ApplyCharging
Tac
short

ApplyGPRSCharging
Tagc
short

ApplyChargingReport
Tacr
short

ApplyGPRSChargingReport
Tagcr
short

AssistRequestInstructions
Tari
short

CallInformationReport
Tcirp
short

CallInformationRequest
Tcirq
short

Cancel
Tcan
short

CancelGPRS
Tcag
short

Connect
Tcon
short

ConnectToResource
Tctr
short

Continue
Tcue
short

ContinueGPRS
Tceg
short

DisconnectForwardConnection
Tdfc
short

EstablishTemporaryConnection
Tetc
medium

EventReportBCSM
Terb
short

FurnishChargingInformation
Tfci
short

InitialDP
Tidp
short

InitialGPRSEvent
Tige
short

ReleaseCall
Trc
short

ReleaseGPRS
Trg
short

ReportGPRSEvent
Trge
short

RequestGPRSReportDataEvent
Trrqe
short

RequestReportBCSMEvent
Trrb
short

ResetTimer
Trt
short

ResetTimerGPRS
Trtg
short

SendChargingInformation
Tsci
short

PlayAnnouncement
Tpa
long

PromptAndCollectUserInformation
Tpc
long

SpecialisedResourceReport
Tsrr
short
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Additional definitions of range constants for GPRS

6.3
Data types

--  Definition of range constants
minAChBillingChargingLength


INTEGER ::= 5

maxAChBillingChargingLength 

INTEGER ::= 177

minAttributesLength




INTEGER ::= 2

maxAttributesLength




INTEGER ::= 10

maxBearerCapabilityLength


INTEGER ::= 11

minCallResultLength




INTEGER ::= 12

maxCallResultLength




INTEGER ::= 24

minCalledPartyBCDNumberLength

INTEGER ::= 1

maxCalledPartyBCDNumberLength

INTEGER ::= 41

minCalledPartyNumberLength


INTEGER ::= 3

maxCalledPartyNumberLength


INTEGER ::= 12

minCallingPartyNumberLength


INTEGER ::= 2

maxCallingPartyNumberLength


INTEGER ::= 10

minCauseLength





INTEGER ::= 2

maxCauseLength





INTEGER ::= 2

minDigitsLength





INTEGER ::= 2

maxDigitsLength





INTEGER ::= 11

minFCIBillingChargingDataLength

INTEGER ::= 1



maxFCIBillingChargingDataLength

INTEGER ::= 40



minFCIBillingChargingLength


INTEGER ::= 5



maxFCIBillingChargingLength


INTEGER ::= 49



minGenericNumberLength



INTEGER ::= 3

maxGenericNumberLength



INTEGER ::= 11

minIPSSPCapabilitiesLength


INTEGER ::= 1

maxIPSSPCapabilitiesLength


INTEGER ::= 4

minLocationNumberLength



INTEGER ::= 2

maxLocationNumberLength



INTEGER ::= 10

minMessageContentLength



INTEGER ::= 1

maxMessageContentLength



INTEGER ::= 127

minOriginalCalledPartyIDLength

INTEGER ::= 2

maxOriginalCalledPartyIDLength

INTEGER ::= 10

minRedirectingPartyIDLength


INTEGER ::= 2

maxRedirectingPartyIDLength


INTEGER ::= 10

minScfIDLength





INTEGER ::= 2

maxScfIDLength





INTEGER ::= 10

minSCIBillingChargingLength


INTEGER ::= 4

maxSCIBillingChargingLength 

INTEGER ::= 69

minTimeAndTimezoneLength


INTEGER ::= 8

maxTimeAndTimezoneLength


INTEGER ::= 8

numOfBCSMEvents





INTEGER ::= 10

numOfExtensions





INTEGER ::= 10
numOfGPRSEvents





INTEGER ::= 6
numOfGenericNumbers




INTEGER ::= 5

numOfInfoItems





INTEGER ::= 4

numOfMessageIDs





INTEGER ::= 5
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Additional definitions to error codes

6.4
Operation and error codes

--  ERROR codes
cancelled







Cancelled





::= localValue 0

cancelFailed






CancelFailed




::= localValue 1

eTCFailed







ETCFailed





::= localValue 3

improperCallerResponse




ImproperCallerResponse


::= localValue 4

missingCustomerRecord




MissingCustomerRecord


::= localValue 6

missingParameter





MissingParameter



::= localValue 7

parameterOutOfRange





ParameterOutOfRange



::= localValue 8

requestedInfoError





RequestedInfoError



::= localValue 10

systemFailure






SystemFailure




::= localValue 11

taskRefused







TaskRefused





::= localValue 12

unavailableResource





UnavailableResource



::= localValue 13

unexpectedComponentSequence



UnexpectedComponentSequence

::= localValue 14

unexpectedDataValue





UnexpectedDataValue



::= localValue 15

unexpectedParameter





UnexpectedParameter



::= localValue 16

unknownLegID






UnknownLegID




::= localValue 17

uknnownPDPID






UnknownPDPID




::=
localValue 18
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