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Reason for change:
(

The reason of the present CR is twofold


Correction to QoS reporting
At a QoS change the SDL flows indicate that the Handle_ACR_GPRS procedure shall be invoked. The QoS change will however not be reported if the SGSN has previously reported ACR GPRS and still waits for corresponding ACH GPRS. Thus QoS changes occorring in such situations won’t be reported at all.

As tariffs may be based on the QoS offered, the SCP needs to be informed on the current QoS for that PDP context, regardless the state for charging reporting.

delta timer overflow
It is currently not specified how an SGSN shall behave when it receives an Apply Charging GPRS operation, containing a threshold value that is smaller than or equal to the delta timer or counter in the gprsSSF.

The result may be that when the SCP sends an Apply Charging GPRS operation to the SGSN, with a low threshold value, that the gprsSSF would not generate a charging report. The result may also be that the gprsSSF would sen inconsistent charging reports in these situations.

It shall therefore be specified how an SGSN shall behave in this situation.





Summary of change:
(

When a QoS change occurs and the SGSN is waiting for ACH GPRS for that PDP Context, then the SGSN shall defer the sending of the corresponding ACR GPRS until the outstanding ACH GPRS operations for that PDP Context have been received and processed.

If multiple QoS changes occur, only the last set of QoS parameters is memorised. If the SGSN has memorised QoS parameters, the ACH GPRS will trigger an ACR GPRS immediately.

When the SGSN has processed completed the processing of Apply Charging GPRS operation(s), then it shall check whether the newly received threshold values are equal to or larger than the delta timer and counter. If either of the two thresholds has been exceeded, then the SGSn shall trigger an Apply Charging Report GPRS.

In figure 6.19a ("Procedure Handle_AC_GPRS"), when the SGSN has completed the processing of the Apply Charging GPRS operation(s), a check is included whether the delta timer or counter have been exceeded. If so, then an internal signal is generated (Tcp or Vc).





Consequences if 
(

not approved:
The SCP will not get information on QoS changes occurring after the SGSN has issued an ACRG, but before the following ACG.

Ambiguous and unpredictable behaviour when the received maximum threshold is smaller than the current value of the delta counter(s).

Pre‑pay systems which rely on AC/ACR/AC‑GPRS/ACR‑GPRS for the correct billing of users would be unable to charge for the difference between the delta counter and the received maximum threshold. This scenario could occur multiple times in one PDP Context and may result in the user receiving uncharged for time/data.
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6.5.3.3, 6.5.3.4, 6.5.3.9, 6.6.1.2
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**** First Modified Section ****
6.5.3.3
Procedure Handle_AC_GPRS
Procedure Handle_AC_GPRS is called from process gprsSSF with the following input parameters:

-
"Session". The Apply Charging GPRS procedure shall be executed for the Session.

-
"PDP Id". The Apply Charging GPRS procedure shall be executed for the indicated PDP Context.

Sheet 3 in procedure Handle_AC_GPRS contains a check for the PDP Context duration (Tcp(PDP Id)) and PDP Context volume (Vc(PDP Id)). If the PDP Context delta timer (Dcp(PDP Id)) is equal to or larger than the duration threshold received in the Apply Charging GPRS operation or the PDP Context delta counter (Dc(PDP Id)) is equal to or larger than the volume threshold received in the Apply Charging GPRS operation, then the gprsSSF shall generate an internal signal to trigger the sending of an Apply Charging Report GPRS.
If a QoS change has occurred prior to receiving Apply Charging GPRS but after the sending Apply Charging Report GPRS, then the gprsSSF shall generate an internal signal to trigger the sending of an Apply Charging Report GPRS, including the negotiated QoS.
**** Next Modified Section ****
6.5.3.4
Procedure Handle_ACR_GPRS
Procedure Handle_ACR_GPRS is called from process gprsSSF with the following input parameters:

-
"Session". The Apply Charging Report GPRS procedure shall be executed for the Session. This procedure checks if a Session Period report is pending and if so, sends this report to the gsmSCF.

-
"PDP Id". The Apply Charging Report GPRS procedure shall be executed for the indicated PDP Context. This procedure checks if a Context Volume report is pending and if so, sends this report to the gsmSCF. The procedure then checks if a Context Period is pending and if so, sends this report to the gsmSCF.

-
"Session + PDPs". The Apply Charging Report GPRS procedure shall be executed for the Session and all PDP Contexts. The sequence of checking the reports shall be as follows:

1)
The procedure checks the pending Volume and Period reports for each PDP Context.

2)
The procedure then checks the pending Period report for the Session.

When a PDP Context Volume counter or PDP context Period timer expires or an Apply Charging GPRS is received when QoS change report is pending, then the procedure Apply Charging Report GPRS procedure is called with the PDP Id as input parameter. The procedure will then check both reports for that PDP Context.

**** Next Modified Section ****
6.5.3.9 SDL diagrams for process GPRS_SSF and procedures


[image: image2.emf]/* Process in the gprsSSF for the 

handling of CAMEL interaction with

a GPRS Session and PDP Context. */

Process GPRS_SSF 8(21)

/* Signal from the left is from the SGSN

or internal GPRS_SSF.*/

Waiting_for_

Instructions

Int_QoS_Change

(PDP Id)

Any outstanding report

for this PDP Context?

Waiting for Apply

Charging GPRS

(PDP Id) ?

QoS (PDP Id)

Pending := True

Handle_ACR_GPRS

(PDP Id)

Set Tssf to last

used interval

and restart Tssf

Waiting_for_

Instructions

gprsSSF shall check whether it is 

expecting an Apply Charging GPRS 

for this PDP Context

No

Yes

Yes

No


Figure 6.17h: Process GPRS_SSF (sheet 8)
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Figure 6.17q: Process GPRS_SSF (sheet 17)
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Figure 6.19a: Procedure Handle_AC_GPRS (sheet 1)
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Figure 6.19a: Procedure Handle_AC_GPRS (sheet 2)
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Figure 6.19a: Procedure Handle_AC_GPRS (sheet 3)
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Figure 6.20b: Procedure Handle_ACR_GPRS (sheet 2)
**** Next Modified Section ****
6.6.1.2
Apply Charging Report GPRS

6.6.1.2.1
Description

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRS IF. In addition, this IF is used to notify the gsmSCF of changes in QoS. Note that there are several possible QoS profiles defined by the combinations of the different QoS attributes as defined in 3GPP TS 23.060 [11]. A PLMN may only support and charge on a limited subset of those QoS. It is recommended that changes in QoS are only reported in Apply Charging Report GPRS for those QoS profiles.

6.6.1.2.2
Information Elements
The following information elements are required:

Information element name
Required
Description

GPRS Reference Number
C
This IE consists of a number assigned by the gprsSSF and a number assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

Charging Result
M
This IE contains the charging information for the PDP provided by the gprsSSF. It is a choice between elapsed time and data volume.

Quality of Service
C
This IE is described in the table below.

Active
M
This IE indicates if the GPRS session or PDP context is still established, or if it has been detached or deactivated.

PDP ID
C
This IE identifies the PDP Context to which the IF applies.

Scenario 1:
If no PDP Id is present in the IF, then the Apply Charging Report GPRS applies to the GPRS Session. If a PDP Id is present in the IF, then the Apply Charging Report GPRS applies to the indicated PDP Context.

Scenario 2:
No PDP Id is used in the IF.

Charging Roll Over
C
This IE indicates which parameter(s) of the Charging Result have overflowed.

Refer to 3GPP TS 29.078 [5] for the usage of this element.

NOTE:
It is possible that early implementations of the gprsSSF do not support this information element.

M
Mandatory (The IE shall always be sent).

C
Conditional (The IE shall be sent, if available).

Quality of Service contains the following information element:

Information element name
Required
Description

Negotiated QoS
C
This IE identifies the QoS which was negotiated between the user, the SGSN and the GGSN, as a result of a "Modify PDP Context" request.
This IE shall be included only if sending of the Apply Charging Report GPRS was triggered by a change in Quality of Service.
This IE shall contain the negotiated QoS as on the time of sending the Apply Charging Report GPRS.

C
Conditional (The IE shall be sent, if available).

**** End of Document ****
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