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For clarification the 'guard timer' shall be given the full name as indicated in the subclause header, i,e. 'TC guard timer'.

–– First modified section ––

6.5.3.8
GPRS duration control, procedures Handle_AC_GPRS and Handle_ACR_GPRS
6.5.3.8.1
Overview
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Figure 6.16a: Example of information flows for GPRS session duration at GPRS attach and change of position session
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Figure 6.16b: Example of information flows for PDP context duration control at context activation and change of position context
These figures show examples of handling of the timers that are used in the process gprsSSF and in the procedures Handle_AC_GPRS and Handle_ACR_GPRS.
Duration timers (Tsp for the GPRS session and one Tcp for each PDP context) are used if the charging is on duration of the GPRS session or a PDP context. 

Tariff Switch Timers (Tsw(Session) for the GPRS session and one Tsw(PDP Id) for each PDP context) define the start point of a new Tariff. Tsw(Session) is used for charging on duration. Tsw(PDP Id) is used for both methods of charging: duration charging and volume charging. If a PDP context is charged on duration and volume, only one Tsw(PDP Id) timer will be accepted from the gsmSCF for that PDP context.

Delta timers measure the response time of the gsmSCF after an Apply Charging Report GPRS operation:

-
Dsp for the GPRS session; this delta timer is used for GPRS session period timing.

-
Dcp for each PDP context; these delta timers are used for PDP context period timing.

-
Dc for each PDP context; these delta counters are used for PDP context  volume counting.

After the sending of Apply Charging Report GPRS, the gsmSCF may reply either with:

-
Apply Charging GPRS, if the gsmSCF sends a new duration because of the expiration of the previous period or because of QOS change. 

-
Release GPRS, if the gsmSCF decides to release the GPRS session or PDP context.

6.5.3.8.2
TC guard timer
6.5.3.8.2.1
General

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 TC 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 TC guard timer shall be stopped (task box ‘Check guard timer’). The TC 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 TC guard timer shall be stopped (task box ‘Check guard timer’). The TC guard timer shall be stopped if there are no more ApplyChargingGPRS operations expected for the Session and all PDP Contexts.

When the TC 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 TC 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 GPRS when the gprsSSF is awaiting such response, service behaviour may be unpredictable, unless the gprsSSF releases the PDP Context or Session involved. There may be additional timer(s) in gprsSSF to supervise the response from the gsmSCF on the Apply Charging Report GPRS operation.
6.5.3.8.2.2
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.

6.5.3.8.2.2.1
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 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 TC guard timer shall be stopped.

6.5.3.8.2.2.2
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 TC guard timer shall be stopped.

6.5.3.8.2.2.3
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 TC guard timer shall be stopped.
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