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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 describes the procedures required to facilitate the CAMEL/GPRS interworking. 

2.
Proposal

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

 9.2b
ActivityGPRSTest procedure

9.2.1
General description

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.

9.2.1.1
Parameters

None.

9.2.2
Spare

9.2.3
Responding entity (gprsSSF)

9.2.3.1
Normal procedure

gprsSSF precondition:

(1)
A relationship exists between the gsmSCF and the gprsSSF.

gprsSSF postconditions:

(1)
The SSME FSM stays in, or moves to the state "Non-GPRS session or PDP context Accociated Treatment".

(2)
If the dialogue ID is active and if there is a gprsSSF using the dialogue, the SSME sends a return result "ActivityTest" to the gsmSCF. If there are no other management activities, the SSME FSM returns to the state "Idle Management", or


If the dialogue ID is not active, the TCAP in the gprsSSF will issue a P-Abort, the SSME will in that case never receive the ActivityTest operation and thus will not be able to reply.

9.2.3.2
Error handling

Not applicable.

9.3b
ApplyGPRSCharging procedure

9.3.1
General description

This operation is used for interacting from the gsmSCF with the gprsSSF function: CSE control of GPRS session or PDP context duration and volume. The ApplyGPRSChargingReport operation provides the feedback from the gprsSSF to the gsmSCF. The charging scenarios supported by this operation are those given in GSM 02.78 for CSE control of GPRS session and PDP context duration and volume.

9.3.1.1
Parameters

-
chargingCharacteristics:

This parameter specifies a choise between parameters required for CSE control of a GPRS session or aPDP 

context:

-
maxTransferredVolume:


This parameter specifies the maximum volume to be transferred in number of bytes.

-
maxElapsedTime:


This parameter specifies the period of time for which a GPRS session or a PDP context can exist  before a ApplyGPRSChargingReport shall be sent to the gsmSCF.

-
tariffSwitchInterval:


This parameter indicates to the gprsSSF the time duration until the next tariff switch. The measurement of the elapsed tariff switch period commences immediately upon successful execution of this operation.

-
releaseIfExceeded::


This parameter specifies the action to be taken at the gprsSSF when the duration or volume specified above has been reached. If the parameter is present, then the GPRS session or PDP context is terminated. If present and false the session or PDP context is not terminated.

-
pDPID:


This parameter if present specifies the identifier of a PDP context within a control relationship.

9.3.2
Spare

9.3.3
Responding entity (gprsSSF)

9.3.3.1
Normal procedure

gprsSSF preconditions:

(1)
A control relationship exists between the gprsSSFand the gsmSCF. 

(2)
The gprsSSF is in one of the following states: 

"Waiting for Instructions"; or

"Monitoring"

SSF postcondition:

(1)
No gprsSSF state transition

On receipt of this operation, the gprsSSF sets the charging data using the information elements included in the operation. 

The gprsSSF will start monitoring for the "PDP Context Establishment Acknowledge", "PDP context deactivation" "Detach"  or "Change of Position" event upon receipt of the ApplyGPRSCharging operation. 

9.3.3.2
Error handling

TaskRefused: In addition to the generic error handling noted below, this error shall be indicated when:

-
a previously received GPRS session or PDP context period or volume duration is pending,

-
a tariffSwitchInterval is indicated when a previously received tariffSwitchInterval is pending.

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services used for reporting operation errors are described in Clause 10.

9.4b
ApplyGPRSChargingReport procedure

9.4.1
General description

This operation is used by the gprsSSF to report charging related information to the gsmSCF as requested by the gsmSCF using the ApplyGPRSCharging operation. A report shall be made either when a PDP context deactivation, Change of Position or Detach event is detected by the gprsSSF or when the gprsSSF detects that the transferred volume or elapsed time duration indicated in parameter tramsferredVolume or elapsedTime  (received in ApplyGPRSCharging operation) has been reached..

9.4.1.1
Parameters

-
ChargingResult: 
This parameter provides the SCF with the charging related information previously requested using the ApplyGPRSCharging operation. The "ChargingResult" is a choice, and can contain either of the following parameters:

-
transferredVolume: 


This is a choice of the following parameters:

- 
volumeIfNoTariffSwitch


This parameter will be present  if no tariff switch has occurred since the detection of  the event that triggered volume count (i.g. PDP context activation) occurred. If present then the transferred volume since the event will be present.

-
volumeIfTariffSwitch


This parameter will be present  if a tariff switch has occurred since the detection of  the event that triggered volume count (e.g. PDP context activation) occurred. If present then the parameter may contain the following information:

-
volumeSinceLastTariffSwitch


The volume since the last tariffSwitch is reported.

-
volumeTariffSwitchInterval


This paramter is present only if a tariff switch was detected between the start of volume count for the current volume count period. If present, the volume between either the detection the event that triggered volume count or the previous tariff switch (whichever is first) and the last tariff switch is reported.

-
elapsedTime: 


This is a choice of the following parameters:

- 
timeGPRSIfNoTariffSwitch


This parameter will be present  if no tariff switch has occurred since the detection of  the event that triggered time count (e.g. attach) occurred. If present then the elapsed time since the event will be present.

-
timeGPRSIfTariffSwitch


This parameter will be present  if a tariff switch has occurred since the detection of  the event that triggered time count (e.g. attach) occurred. If present then the parameter may contain the following information:

-
timeGPRSSinceLastTariffSwitch


The time since the last tariffSwitch is reported.

-
timeGPRSTariffSwitchInterval


This paramter is present only if a tariff switch was detected between the start of time count for the current time count period. If present, the time between either the detection the event that triggered time count or the previous tariff switch (whichever is first) and the last tariff switch is reported.

-
qualityOfService: 
This parameter provides the SCF with the quality of service negotiated with the subscriber.

-
active: 
This parameter indicates whether the session or PDP context is still active

-
pDPID:


This parameter if present specifies the identifier of a PDP context within a control relationship for which the charging report is valid.

9.4.2
Invoking entity (gprsSSF)

9.4.2.1
Normal procedure

gprsSSF preconditions:

(1)
A relationship exists between the gprsSSF and the gsmSCF.

(2)
A charging event has been detected that was requested by the gsmSCF via an ApplyGPRSCharging operation gprsSSF postconditions:

(1) If termination of the GPRS session or PDP context has occurred because the allowed duration or volume has been reached:

-
All outstanding EDPs shall be disarmed,

-
ApplyGPRSChargingReport shall be sent to gsmSCF,

-
The gprsSSF shall transit to the ‘Idle’ state if no more PDP contexts are pending.

(2) If termination of the GPRS session or a PDP context has occurred but not because the allowed duration or volume has been reached:

-
If there are any outstanding EDPs or other reports then the gprsSSF shall remain in the same state, else

-
The gprsSSF shall transit to the ‘Idle’ state in case there are no more PDP contexts pending.

This operation is invoked if a charging event has been detected that was requested by the gsmSCF.

9.4.2.2
Error handling

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services used for reporting operation errors are described in Clause 10.

9.9b
CancelGPRS procedure

9.9.1
General description

The gsmSCF uses this class 2 operation to request the gprsSSF to cancel all outstanding requests for a session or a specific PDP context and enable the state machine in the gprsSSF to go to "Idle" if there are no futher PDP contexts pending. The CancelGPRS operation does not specify any specific operation to be cancelled.

9.9.1.1
Parameters

-
allRequests:


This parameter indicates that all active requests for EventGPRSReport and ApplyGPRSChargingReport shall be cancelled.

-
pDPID:


This parameter if present specifies which PDP context is to be cancelled.

9.9.2
Responding entity (gprsSSF)

9.9.2.1
Normal procedure

gprsSSF precondition:

1)
The gprsSSF is in the states "Waiting for Instructions" or "Monitoring".

gprsSSF postcondition:

1)
All active request for ApplyGPRSChargingReport have been cancelled. In case a pDPID was requested only the ApplyGPRSChargingReports for the corresponding PDP context are cancelled.

2)
In case the gprsSSF was in state "Monitoring" it shall return to idle if there are no other PDP contexts pending; or


In case the gprsSSF  was in state "Waiting for Instructions" it will remain in that state. A subsequent GPRS session or PDP context processing operation will move the gprsSSF to state "Idle" if there are no other PDP contexts pending.


The session or PDP context, if in active state, is further treated by gprsSSF autonomously as a normal (non-CSE controlled) session or PDP context.

All resources allocated to the dialogue are released in case there are no more PDP contexts pending.

9.9.2.2
Error handling

Sending of return error on cancel is not applicable in the cancel "allRequests" case. Otherwise generic error handling for the operation related errors is described in Clause 8 and the TCAP services which are used for reporting operation errors are described in Clause 10.

9.13b
ContinueGPRS procedure

9.13.1
General description

This operation is used to request the gprsSSF to proceed with session or PDP context processing at the DP at which it previously suspended processing to await gsmSCF instructions. The gprsSSF continues processing without substituting new data from the gsmSCF.

9.13.1.1
Parameters

-
pDPID:


This parameter if present identifies the PDP context within the control relationship for which the processing shall continue.

9.13.2
Spare

9.13.3
Responding entity (gprsSSF)

9.13.3.1
Normal procedure

gprsSSF preconditions

1)
GPRS session or PDP context processing has been suspended at any DP.

2)
gprsSSF is in the state "Waiting for Instructions".

gprsSSF postconditions

1)
GPRS session or PDP context processing continues.

2)
gprsSSF is in the state "Monitoring", because at least one EDP was armed, or an ApplyGPRSChargingReport was requested; or gprsSSF is in the state "Idle", because no EDPs were armed and no ApplyGPRSChargingReport was requested.

The gprsSSF is in state "Waiting for instructions". The gprsSSF transits to state "Idle" in case no EDPs are armed and no outstanding report requests are present. The gprsSSF transits to state "Monitoring" if at least one EDP is armed, or if there is at least one outstanding report request. GPRS session or PDP context processing is resumed.

9.13.3.2
Error handling

Operation related error handling is not applicable, due to class 4 operation.

9.19b
InitialGPRSEvent procedure

9.19.1
General description

This operation is sent by the gprsSSF after detection of a TDP-R in the GPRS session or PDP context state machine, to request the gsmSCF for instructions to complete the session or PDP context.

9.19.1.1
Parameters

-
serviceKey: 


This parameter identifies for the gsmSCF unambiguously the requested IN service. It is used to address the correct application/SLP within the gsmSCF (not for gsmSCF addressing).

-
gPRSEventType:


This parameter indicates the armed BCSM DP event, resulting in the InitialDP operation.

-
mSISDN:


MSISDN of the mobile subscriber for which the CAMEL service is invoked. For encoding see GSM 09.02 [15].

-
iMSI:


IMSI of the mobile subscriber for which the CAMEL service is invoked. For encoding see GSM 09.02 [15].

-
timeAndTimezone:


This parameter contains the time that the gprsSSF was triggered, and the time zone that the invoking gprsSSF resides in.

-
gPRSMSClass:


MS Station Classmark of the mobile subscriber for which the CAMEL service is invoked. For encoding see GSM 04.08. [X]

-
pDPType:


This parameter identifies the PDP type and the actual PDP address.

-
pDPTypeOrganization:

This parameter contains the type of PDP address, e.g. ETSI or an IETF type of address. For encoding see GSM 09.60 [X].

-
pDPTypeNumber:


This parameter is the address that the PDP context of the MS for which the CAMEL service is invoked for, that identifies the MS from the externa packet data network. For encoding  see GSM 09.60 [X].

-
qualityOfService:


This parameter contains the negotiated quality of service for the PDP current PDP context. For encoding see GSM 04.08 [X].

-
accessPointName:


This parameter contains the requested address that the MS for which the CAMEL service is invoked for wants to connect to. For encoding see GSM 09.60 [X].

-
routeingAreaIdentity:


This parameter contains the location information of the MS for which the CAMEL service is invoked from. For encoding see GSM 09.60 [X].

-
chargingID:


This parameter contains the charging ID that uniquely identifies the PDP context for the MS for which the CAMEL service is invoked from. For encoding see GSM 12.15 [X].

-
sGSNcapabilities:


This parameter specifies the capabilities which the SGSN node can provide for the CAMEL service control.

9.19.2
Invoking entity (gprsSSF)

9.19.2.1
Normal procedure

gprsSSF preconditions: 

1)
An attach or PDP context activation attempt has been initiated.

2)
An event has been detected at a DP.

gprsSSF postcondition:

1)
A control relationship has been established and the gprsSSF is in state "waiting for instructions" from the gsmSCF.

The address of the gsmSCF that the InitialGPRSEvent operation shall be sent to is fetched from the valid CSI. The gprsSSF provides all available parameters.

A control relationship is established to the gsmSCF. The gprsSSF application timer TSSF is set when the gprsSSF sends InitialGPRSEvent for requesting instructions from the gsmSCF. It is used to prevent from excessive session or PDP context duration or volume usage.

9.20.2.2
Error handling

If the destination gsmSCF is not accessible then the gprsSSF instructs the SGSN to handle the session or PDP context according to the Default session or PDP context handling parameter of the valid CSI.

On expiration of TSSF before receiving any operation, the gprsSSF aborts the interaction with the gsmSCF and instructs the SGSN to handle the call according to the Default session or PDP context handling parameter of the valid CSI.

If the MS abandons the establishment of a session or PDP context after the sending of InitialGPRSEvent, then the gprsSSF aborts the control relationship after the first answer message from the gsmSCF has been received.

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services which are used for reporting operation errors are described in Clause 10.

9.23b
ReleaseGPRS procedure 
9.23.1
General description

This operation is used to tear down by the gprsSCF an existing GPRS session or PDP context at any phase. The operation can only be sent within a control relationship and is not allowed in a monitor relationship. 
9.23.1.1
Parameters

-
Cause


A number giving an indication to the gprsSSF about the reason of releasing the session or a specific PDP context. This may be used by gprsSSF for generating specific indications to the MS or to fill in the "cause" in the release message.

-
pDPID:


This parameter if present identifies the PDP context within the control relationship for which the processing shall be released.

9.23.2
Spare

9.23.3
Responding entity (gprsSSF)

9.23.3.1
Normal procedure

gprsSSF preconditions:

1)
State "Waiting for Instructions"; or State  "Monitoring".

gprsSSF postcondition:

1)
"Idle", after sending any outstanding ApplyGPRSChargingReport and no more PDP contexts are pending. Possible armed EDPs are ignored. All connections and resources related to the session or PDP context for the corresponding pDPID are released.

9.23.3.2
Error handling

Operation related error handling is not applicable, due to class 4 operation.

9.23c
ReportGPRSEvent procedure

9.23.1
General description

This operation is used to notify the gsmSCF of a GPRS session or PDP context event previously requested by the gsmSCF in a RequestGPRSReportDataEvent operation. The monitoring of more than one event could be requested with a RequestGPRSReportDataEvent operation, but each of these requested events is reported in a separate EventGPRSReport operation.

9.23.1.1
Parameters

-
gPRSEventType:
This parameter specifies the type of event that is reported.

-
gPRSEventSpecificInformation:
This parameter indicates the session or PDP context related information specific to the event.

For Change of Position it will contain the "newRoutingAreaIdentity", if available.

For Detach  and Disconnect it will contain the "initiatingEntity".

For PDP context establishment it will contain the "accessPointName".

For PDP context establishment acknowledge it will contain the "chargingID".

-
miscGPRSInfo:
This parameter indicates DP related information.

· messageType:
This parameter indicates whether the message is a request, i.e. resulting from a RequestGPRSReportDataEvent with "monitorMode" = "interrupted", or a notification, i.e. resulting from a RequestGPRSReportDataEvent with "monitorMode" = "notify​And​Continue".

-
pDPID:


This parameter if present identifies the PDP context within the control relationship for which the event is reported.

9.23.2
Invoking entity (gprsSSF)

9.23.2.1
Normal procedure

gprsSSF preconditions:

(1)
The gprsSSF shall be in the state "Monitoring"; or the gprsSSF may be in state "Waiting for Instructions" if the PDP context deactivate or Detach DP is armed and encountered.

(2)
The GPRS session or PDP context SM proceeds to an EDP that is armed.

gprsSSF postconditions:

(1)
The gprsSSF stays in the state "Monitoring" if the message type was notification and there are still EDPs armed or a ApplyGPRSChargingReport is requested.

(2)
The gprsSSF moves to the state "Idle" if the message type was notification and there are no more EDPs armed, or no more ApplyGPRSChargingReport is requested or no more PDP contexts pending.

(3)
The gprsSSF moves to the state "Waiting for Instructions" if the message type was request. GPRS session or PDP context processing is interrupted.

If a EDP-R is met that causes the release of a GPRS session or PDP context , all EDPs related to the session including all PDP contexts are disarmed and the event is reported via ReportGPRSEvent.

9.23.2.2
Error handling

In case the message type is request, on expiration of TSSF before receiving any operation, the gprsSSF aborts the interaction with the gsmSCF and instructs the SGSN to handle the session or PDP context according to the default session and PDP context handling parameters of the valid CSI.

Operation related error handling is not applicable, due to class 4 operation.

9.24b
RequestGPRSReportDataEvent procedure 
9.25b.1
General description

This operation is used to request the gprsSSF to monitor for a session or PDP context related event (e.g., events such as PDP context establishment or detach), then send a notification back to the gsmSCF when the event is detected.

9.25b.1.1
Parameters

-
gPRSEvent:


This parameter specifies the event or events of which a report is requested.

-
gPRSEventType:


This parameter specifies the type of event of which a report is requested..

-
monitorMode:


This parameter indicates how the event should be reported. When the "monitorMode" is "interrupted", the event shall be reported as a request, if the "monitorMode" is "notifyAndContinue", the event shall be reported as a notification, if the "monitorMode" is "transparent", the event shall not be reported.

-
pDPID:


This parameter if present identifies the PDP context within the control relationship for which the event reporting is requested.

9.25b.2
Responding entity (gprsSSF)

9.25b.2.1
Normal procedure

gprsSSF precondition:
1)
A control relationship exists between the gprsSSF and the gsmSCF.

2)
The gprsSSF is in either the state "Waiting for Instructions" or the state "Monitoring". 

NOTE:
In state "monitoring" only requests to disarm detection points (with MonitorMode set to "Transparent") or send notifications of events (with MonitorMode set to "NotifyAndContinue") shall be accepted. 

gprsSSF postconditions:

1)
The requested EDPs have been armed as indicated.

2)
Previously requested events are monitored until ended by a transparent monitor mode, until the end of the session or PDP context or until the EDPs are detected.

3)
The gprsSSF remains in the same state, unless all EDPs have been disarmed and no more ApplyGPRSChargingReport has been requested. If no more PDP contexts are pending the gprsSSF moves to the state "Idle".

9.25b.2.2
Error handling

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services which are used for reporting operation errors are described in Clause 10.

9.26b
ResetTimerGPRS procedure

9.26.1
General description

This class 2 operation is used by the gsmSCF to refresh the TSSF application timer, in order to avoid the TSSF time-out at the gprsSSF.

9.26.1.1
Parameters

-
timerValue:


This parameter specifies the value to which the TSSF timer is to be set.

-
timerID:


This parameter has a default value identifying the TSSF timer.

-
pDPID:


This parameter if present specifies the identifier of a PDP context within a control relationship.

9.26.2
Spare

9.26.3
Responding entity (gprsSSF)

9.26.3.1
Normal procedure

gprsSSF preconditions:

1)
Session or PDP context establishment attempt has been initiated.

2)
Session or PDP context processing has been suspended at a DP.

3)
The gprsSSF is in the "Waiting for Instruction" state.

gprsSSF postconditions:

1)
The TSSF timer has been reset.

2)
The gprsSSF remains in the same state.

9.26.3.2
Error handling

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services which are used for reporting operation errors are described in Clause 10.
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