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Reason for 
change:
The present CR introduces a guard timer in the GPRS TC dialogue handling. This guard timer is a mechanism by means of which the gprsSSF can decide when to close a TC dialogue. This mechanism is needed to ensure that the gsmSCF can respond with an Apply Charging operation when it has received an Apply Charging Report operation, without having to open a new TC dialogue.
At the same time, the gprsSSF does not have to keep the TC dialogue open longer than needed.

This mechanism resolves the problem that the gprsSSF does not know when to close the TC dialogue.

The TC guard timer is introduced in accordance with the following principles:

1. There shall be a single guard timer in the gprsSSF.

2. When the gprsSSF sends an Apply Charging Report GPRS operation with the SessionActive or ContextActive variable set to TRUE, then the gprsSSF shall start the guard timer.

3. For every Apply Charging Report GPRS operation with the SessionActive or ContextActive variable set to TRUE, the gprsSSF shall set a marker for the Session or that PDP Context that an Apply Charging GPRS operation or Release GPRS operation is expected.

4. When the gprsSSF sends a Volume report and a Time report for a PDP Context, then the gprsSSF shall mark for that PDP Context that two Apply Charging GPRS operations or a single Release GPRS operation is expected.

5. When the gprsSSF receives an Apply Charging GPRS operation or a Release GPRS operation, then the corresponding ‘Waiting-for-AC’ marking(s) for that PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall be stopped: the guard timer shall be stopped if there are no more Apply Charging GPRS operations expected for the Session and all PDP Contexts.

6. When an event occurs that results in the termination of a PDP Context, then the ‘Waiting-for-AC’ markings for that PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall be stopped: the guard timer shall be stopped if there are no more Apply Charging GPRS operations expected for the Session and all PDP Contexts.

7. When an Apply Charging Report operation is sent due to timer or counter expiry or due a change in PDP Context Quality of Service, then no TC_End request primitive shall be sent to the GPRS Dialogue Handler. The TC dialogue shall in that case not be closed before the corresponding Apply Charging operations have been received or the guard timer has expired.

8. When the guard timer expires in state Monitoring, then the gprsSSF shall close the TC dialogue, provided that all conditions for closing a TC dialogue have been fulfilled at that moment.
When the guard timer expires in state Waiting_for_Instructions, then no action is taken. The TC dialogue will be closed when the gprsSSF transits to state Monitoring and the other conditions for closing a TC dialogue have been fulfilled.
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Other 
comments:
Tdoc N2-000438 (CR 23.078-194r3) specifies changes required in sheet 15 of Process GPRS_SSF: the insertion of a check box before calling procedure Handle_ACR_GPRS and the sending of the TC_End primitive after the procedure call.

With the introduction of a guard timer for TC dialogue termination, the above mentioned additions are not needed. When procedure Handle_ACR_GPRS is called due to a change in QoS of a PDP Context, then the TC dialogue shall not be closed before the guard timer expires or the corresponding Apply Charging GPRS operations from gsmSCF have been received.
Therefore, the TC_End primitive is not needed in this sheet, and hence, the check box can also be removed.

**** First Modified Section ****
6.5.3.A
TC guard timer

When the gprsSSF sends an Apply Charging Report GPRS operation to the gsmSCF, with SessionActive or ContextActive variable set to TRUE, then the gprsSSF shall start the guard timer. The gprsSSF shall also mark for the Session or PDP Context for which the Apply Charging Report GPRS was sent, that a corresponding Apply Charging GPRS operation from the gsmSCF is expected.
When the gprsSSF receives an Apply Charging GPRS operation or a Release GPRS operation, then the ‘Waiting-for-AC’ marking(s) for the Session or PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall be stopped (task box ‘Check guard timer’). The guard timer shall be stopped if there are no more Apply Charging GPRS operations expected for the Session and all PDP Contexts.

When an event occurs that results in the termination of a PDP Context, then the ‘Waiting-for-AC’ markings for that PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall be stopped (task box ‘Check guard timer’). The guard timer shall be stopped if there are no more ApplyChargingGPRS operations expected for the Session and all PDP Contexts.
When the guard timer expires in state Monitoring, then the gprsSSF shall close the TC dialogue, provided that all conditions for closing the TC dialogue are fulfilled, ie. there are no Operation Results expected from the gsmSCF, no Operations or Errors to be sent to the gsmSCF and no Operations from the gsmSCF received and waiting to be processed.
When the guard timer expires in state Waiting_for_Instructions, then no action shall be taken.
Service Designers should note that if the gsmSCF does not send an Apply Charging GPRS or Release GPRS in response to an Apply Charging Report when the gprsSSF is awaiting such response, service behaviour may be unpredictable, unless the gprsSSF releases the PDP Context or Session involved.
6.5.3.B
Check guard timer

This clause describes the actions to be taken in the task box ‘Check guard timer’.
The tasks to be executed in the ‘Check guard timer’ box depend on the event that resulted in execution of the task box.
Apply Charging GPRS
If ‘Check guard timer’ is executed as a result of an Apply Charging GPRS operation from the gsmSCF, then the appropriate ‘Waiting-for-AC’ marker shall be removed, dependig on the information received in the Apply Charging GPRS operation:

· if the Apply Charging GPRS operation carries a Session Volume threshold, then the Session-Volume ‘Waiting-for-AC’ marker shall be removed.
· if the Apply Charging GPRS operation carries a Session Time threshold, then the Session-Period ‘Waiting-for-AC’ marker shall be removed.

· if the Apply Charging GPRS operation carries a PDP Context Volume threshold, then the PDP Context-Volume ‘Waiting-for-AC’ marker shall be removed.

· if the Apply Charging GPRS operation carries a PDP Context Time threshold, then the PDP Context -Period ‘Waiting-for-AC’ marker shall be removed.
The gprsSSF then checks if there is any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If there is no ‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.
Release GPRS
If ‘Check guard timer’ is executed as a result of a Release GPRS operation from the gsmSCF, then the appropriate ‘Waiting-for-AC’ markers shall be removed, dependig on the information received in the Release GPRS operation:

· if the Release GPRS operation is for the Session, then the Session ‘Waiting-for-AC’ markers shall be removed.

· if the Release GPRS operation is for the PDP Context, then the PDP Context ‘Waiting-for-AC’ markers shall be removed.

The gprsSSF then checks if there is any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If there is no ‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.
PDP Context Disconnect
If ‘Check guard timer’ is executed as a result of a PDP Context Disconnect signal from the SGSN, then the ‘Waiting-for-AC’ markers for that PDP Context shall be removed.

The gprsSSF then checks if there is any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If there is no ‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.

**** Next Modified Section ****

[image: image1.wmf]/* Process to describe

the behaviour of the gprsSSF. */

Process GPRS_SSF

5(17)

/* Signals to the left are to the SGSN

;

signals to/from the right are to/from the

GPRS_Dialogue_Handler. */

Waiting_for_

Instructions

CAP_

Release_

GPRS

Stop Tssf

Released

entity?

Int_Release_

Context

ContextActive

(PDPId)

:= false

Handle_ACR_

GPRS (PDPId)

'Context for which

DP-R was issued'

Decrement

Instruction_counter

Instruction_

counter?

TC_End

Any EDPs

armed?

Complete_FCI_

Records_GPRS

Terminate

GPRS dialogue

Idle

Monitoring

Waiting_for_

Instructions

Int_Release_

Session

SessionActive

:= false

Handle_ACR_

GPRS (session)

Complete_FCI_

Records_GPRS

Instruction_

counter := 0

TC_End

Terminate

GPRS dialogue

Idle

Context

Yes

0

No

Yes

> 0

No

Session

Check guard

timer

Note: to be inserted


Figure Error! Reference source not found. a: Process GPRS_SSF (sheet 5)
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Figure Error! Reference source not found. b: Process GPRS_SSF (sheet 6)
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Figure Error! Reference source not found. c: Process GPRS_SSF (sheet 10)
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Figure Error! Reference source not found. d: Process GPRS_SSF (sheet 12)
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Figure Error! Reference source not found. e: Process GPRS_SSF (sheet 14)
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Figure Error! Reference source not found. f: Process GPRS_SSF (sheet 15)
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Figure Error! Reference source not found. xxx: Process GPRS_SSF (sheet ***new ***)
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Figure 1 a: Procedure Handle_AC_GPRS (sheet 1)
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Figure 1b: Procedure Handle_AC_GPRS (sheet 2)
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Figure 2b: Procedure Handle_ACR_GPRS (sheet 2)
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/* Signals to the left are to the SGSN;







signals to/from the right are to/from the 







GPRS_Dialogue_Handler. */







Monitoring







CAP_







Release_







GPRS







Released







entity?







Int_Release_







Session







SessionActive







:= false







Handle_ACR_







GPRS (session)







Complete_FCI_







Records_GPRS







TC_End







Terminate







GPRS dialogue







Idle







Int_Release_







Context







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







TC_End







Any EDPs







armed?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







Session







Context







No







Yes







Check guard timer
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







/* Note: Change Of Position Complete is reported as a 







DP_Detached with the cause 'Change of Position'. */







Waiting_for_







Instructions







Int_DP_PDP_Context_Disconnection,







Int_Change_Of_Position_Context_Complete







Perform implicit







disarming of 







DPs







DP armed?







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Int_Continue







Entity_Released_







GPRS







Waiting_for_







Instructions







CAP_Event_Report_GPRS







(DP, notify & continue)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Stop Tssf







Int_Continue







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to default







non user interaction







and restart Tssf







Increment







Instruction_counter







No







EDP-N







EDP-R







Check guard timer







Insert here












_1029266202.doc


/* Process to describe 







the behaviour of the gprsSSF. */







Process GPRS_SSF







5(17)







/* Signals to the left are to the SGSN;







signals to/from the right are to/from the 







GPRS_Dialogue_Handler. */







Waiting_for_







Instructions







CAP_







Release_







GPRS







Stop Tssf







Released







entity?







Int_Release_







Context







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







'Context for which







DP-R was issued'







Decrement







Instruction_counter







Instruction_







counter?







TC_End







Any EDPs







armed?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







Waiting_for_







Instructions







Int_Release_







Session







SessionActive







:= false







Handle_ACR_







GPRS (session)







Complete_FCI_







Records_GPRS







Instruction_







counter := 0







TC_End







Terminate







GPRS dialogue







Idle







Context







Yes







0







No







Yes







> 0







No







Session







Check guard timer







Note: to be inserted












