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To overcome the dilemma sketched in N2-021026 (“Buffering of GPRS CAMEL3 messages while waiting 1st response to TC-BEGIN”), the following steps may be considered.

Step 1: Operation buffering

When the gprsSSF sends a CAP Operation to the GPRS_Dialogue_Handler and the GPRS_Dialogue_Handler is at that moment waiting for a TC_Continue in response to a TC_Begin (i.e. the gprsSSF is waiting for a TC dialogue id), then the CAP Operation shall be buffered until the TC_Continue has arrived. When the TC_Continue has arrived, the gprsSSF has received the TC dialogue id; the TC dialogue is established from that moment; gprsSSF can now send the buffered CAP Operation(s) over the TC dialogue.

Rationale of step 1 is to prevent signalling problems. The gprsSSF shall not open a new TC dialogue when it is waiting for TC_Continue. On the other hand, CAP Operations from the gprsSSF shall not get lost when the gprsSSF is waiting for TC_Continue.

The TC dialogue is not specific for a PDP Context or for the GPRS Session. Therefore, step 1 applies to scenario 1 and to scenario 2.

Step 1 may be accomplished by an enhancement to GPRS_Dialogue_Handler SDL or by a textual enhancement.

If the TC_Continue doesn’t arrive (resulting in Operation timer expiry), then error handling is applied as currently specified in the Operation Procedure descriptions for ApplyChargingResultGPRS, EntityReleasedGPRS and EventReportGPRS in 3GPP TS 29.078.

Step 1 applies conceptually also to the gsmSCF. When the gsmSCF sends, for example, TC_Begin[FCI-GPRS], then the gsmSCF will wait for TC_End. If an event occurs in the gsmSCF that requires the gsmSCF to send ReleaseGPRS, but the gsmSCF is still waiting for TC_End, then the gsmSCF shall buffer the ReleaseGPRS Operation, until the TC_End has arrived.

(It is also possible that the gprsSSF sends another response instead of an empty TC_End, e.g. TC_Continue containing a CAP Operation.)

Step 2: Event buffering 1 (waiting for Operation Result)

When the gprsSSF sends a CAP Operation to the GPRS_Dialogue_Handler, the gprsSSF shall not continue processing until Operation Result for that Operation has been received.

If the gprsSSF sends 2 or more CAP Operations in a single TC message, then gprsSSF shall not continue processing until Operation Result for all CAP Operations in that TC message have been received.

Rationale of step 2 is that when the gprsSSF does not continue processing until the CAP Operations have been acknowledged, then it can not occur that the SGSN/gprsSSF sends a CAP Operation to the GPRS_Dialogue_Handler, whilst the gprsSSF is still waiting for an Operation result from the gsmSCF. And hence, it can not occur that the SGSN/gprsSSF sends a CAP Operation to the GPRS_Dialogue_Handler, whilst the gprsSSF is waiting for a TC dialogue Id.

Step 2 applies to scenario 2, since the processing for the GPRS Session or for a PDP Context needs to be halted whilst the gprsSSF is waiting for Operation Result. However, since a single gprsSSF instance is used in scenario 1, it would be the easiest to apply step 2 also to scenario 1.

The above may be accomplished by enhancement of the gprsSSF SDL or by textual enhancement.

Step 3: Event buffering 2 (Operations from gsmSCF to be processed)

When the gprsSSF sends a CAP Operation to the GPRS_Dialogue_Handler, gprsSSF shall not start the processing of other events from the SGSN until Operation Result has been received for that Operation and all CAP Operation components present in the TC message carrying the Operation Result, have been processed.

If the gprsSSF sends 2 or more CAP Operations in a single TC message, then gprsSSF shall not start processing other events from the SGSN until Operation Result for all CAP Operations have been received and all CAP Operation components present in the TC message carrying Operation Result(s), have been processed.

Since the gsmSCF may, as an option, send the Operation Result for the 2 or more Operations from gprsSSF, in separate TC messages, step 3 may be defined as follows:

If the gprsSSF sends 1 or more CAP Operations (except InitialDPGPRS) in a TC message, then the gprsSSF shall not start processing other events from the SGSN until the following conditions are fulfilled:

(1) Operation Result has been received for all CAP Operations that were sent to the gsmSCF;

(2) All CAP Operations received from the gsmSCF have been processed.

Rationale of step 3 is that when the gsmSCF sends Operation Result to the gprsSSF, it may include a new charging threshold for that PDP Context (ACH-GPRS) in the same TC message.

In TS 29.078, it is already specified that the execution of CAP Operations may be synchronised. In the above rule, however, the synchronisation applies between a CAP Operation Result (ACR-GPRS Result) and a CAP operation (ACH-GPRS). This form of synchronisation is not applicable in the gsmSSF, so it may be worthwhile to describe it in TS 29.078 for the gprsSSF, provided that it is agreed that step 3 shall apply.

Refer to N2-021026 for a graphical representation of an example of the above scenario. The gprsSSF processes the new ACH-GPRS before processing the PDP Context Disconnect event. When the gprsSSF starts processing the PDP Context Disconnect event, the new charging threshold has been armed already, so the gprsSSF will send ACR-GPRS, as expected by the gsmSCF.

The processing of a CAP Operation from the gsmSCF (refer to bullet (2) above) may itself result in the triggering of a charging report (due to QoS change or delta-overflow). In that case, there may be 2 stimuli for the sending of a charging report: (1) the events from the SGSN which were buffered because of above referred conditions; and (2) the result of the processing of a CAP Operation from the gsmSCF.


An example of the above is the following.

1. the gprsSSF sends ACR-GPRS[volume] to the gsmSCF;

2. the gprsSSF waits for ACR-GPRS Result;

3. PDP Context Disconnect occurs;

4. PDP Context Disconnect is buffered;

5. the gsmSCF sends TC_Continue with ACR-GPRS Result and ACH-GPRS[volume];

6. the gprsSSF processes the Result and the Operation;

7. the gprsSSF triggers a new ACR-GPRS because the volume threshold is smaller than the delta counter.

Now there are 2 stimuli for the sending of an ACR-GPRS (occurring in the given sequence):

1. the buffered PDP Context Disconnect;

2. the delta-overflow induced ACR-GPRS.

In this case, the gprsSSF shall ignore the delta-overflow induced ACR-GPRS; the gprsSSF shall process the PDP Context Disconnect, which will result in an ACR-GPRS and a PDP Context Disconnect event. The sequence of the sending of ACR-GPRS and the sending of the PDP Context Disconnect event depends on the arming state of the PDP Context Disconnect event.


Step 3 applies to scenario 2, since the relation between ACH-GPRS and ACR-GPRS is per PDP Context. However, it will be easier for the gprsSSF to process all CAP Operations received from the gsmSCF, without checking the PDP Id carried in the respective CAP Operations. Hence, step 3 should apply to scenario 1 and to scenario 2.


Affected 3GPP Releases

Step 1
It is unlikely that any vendor’s SGSN/gprsSSF implementation or gsmSCF implementation violates step 1, so it may safely be incorporated in to R99. However, since step 1 is not expected to cause any problems at the moment, it can not be classified as a category “F” change and therefore, it may be argued that the change shall be done for Rel-5.

Step 2
Step 2 deals with the situation that an event occurs (e.g. PDP Context Disconnect) between ACR-GPRS and ACR-GPRS Result. This situation may not be very likely. Also, step 2 requires changes to the SDL.

Hence, the best approach is to apply step 2 to Rel-5.

Step 3
Same reasoning as for step 2: the best approach is to apply step 3 to Rel-5.
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