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Currently it is possible to define for the GPRS subscribers a charging characteristics reflecting the method used to charge, e. g. normal subscription, prepaid, flat rate and/or hot billing. However , one subscriber my have different services based on different charging methods, and one service may be charged differently for different subscribers (e. g. normal and prepaid). 

Therefore in order to offer more flexibility it is proposed to add charging characteristics also on PDP context basis. If both subscriber and PDP context charging characteristics are defined in subscriber's data, the PDP context will have the priority.

To each Charging Characteristics value is associated a set of parameters indicating the partial CDR generation triggering thresholds.
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5.7
Charging Triggers – CDR Generation

The S-CDR, M-CDR G-CDR, S-SMO-CDR, and S-SMT-CDR are generated by the SGSN and GGSN to collect charging information such that they may be subsequently transferred to the Charging Gateway Function.

A Charging Characteristics may be specified for a PDP context. If set it will determine the S-CDRs and G-CDRs generation and trigger values. If no Charging Characteristics is set for a PDP context, a default set of trigger values shall be applied.
In the GSNs it shall be possible to activate and deactivate CDR generation for each Charging Characteristics. If CDR generation is activated, it shall be possible to define per Charging Characteristics the following parameters for partial CDR generation:

· data volume limit

· time (duration limit)

· maximum number of charging conditions changes
5.7.1
Triggers for S-CDR Charging Information Collection

An S-CDR is used to collect charging information related to the packet data information for a GPRS mobile in the SGSN.

If, according to the Charging Characteristics of a PDP context, CDR generation is activated an S-CDR shall be opened at PDP context activation, and record includes details such as Record Type, Served IMSI, Sequence Number etc. Not all of the charging information to be collected is static, and other charging information is directly dependent on dynamic GPRS usage.

The subsequent sections identify the conditions for adding information to, and closing, the CDR.

5.7.1.1
Triggers for S-CDR Charging Information Addition
The "List of Traffic Volumes" attribute of the S-CDR consists of a set of containers which are added when specific trigger conditions are met, and identify the volume count separated for uplink and downlink traffic on encountering that trigger condition.

Table 1: Triggers for S-CDR charging information addition

Trigger Conditions
Description/Behaviour

QoS Change
A change in the QoS shallresult in a "List of Traffic Data Volumes" container being added to the CDR.

Tariff Time Change
On reaching the Tariff Time Change a "List of Traffic Data Volumes " container shall be added to the CDR.

CDR Closure
A list of "List of Traffic Data Volumes" container shall be added to the S-CDR.

5.7.1.2
Triggers for S-CDR Closure
The S-CDR shall be closed on encountering some trigger conditions. The following table identifies which conditions are supported to permit closures of the S-CDR.

Table 2: Triggers for S-CDR closure

Closure Conditions
Description/Behaviour

End of PDP Context within the SGSN
Deactivation of the PDP context in the SGSN shall result in the CDR being closed. The trigger condition covers:-

-
termination of PDP context,

-
SGSN change (inter-SGSN routing area update),

-
any abnormal release.

Partial Record Reason
O&M reasons permit the closure of the CDR for internal reasons. The trigger condition covers:- 

-
data volume limit, 

-
time (duration) limit, 

-
maximum number of charging condition changes, 

-
management intervention.

The Partial Record generation trigger thresholds are those associated to the Charging Characteristics of the related PDP context. The Charging Characteristics of the PDP context are determined as follows:
· If a "PDP context Charging Characteristics" is present in the subscribers data for this PDP context, than it shall be used,

· If there is no "PDP context Charging Characteristics" but a "Subscribed Charging Characteristics" is present in the subscriber's data, the "Subscribed Charging Characteristics" shall be used,

· If neither a "PDP context Charging Characteristics" nor a "Subscribed Charging Characteristics" is present, a default charging profile shall be applied.
In the event that the S-CDR is closed and the PDP context remains active, a further S-CDR shall be opened with an incremented Sequence Number.

5.7.2
Triggers for M-CDR Charging Information Collection

An M-CDR is used to collect charging information related to the mobility management of a GPRS mobile in the SGSN.

An M-CDR shall be opened for each GPRS mobile upon GPRS Attach, and record details such as Record Type, Served IMSI, Sequence Number etc. Not all of the charging information to be collected is static, and other charging information is directly dependent on GPRS mobility.

The subsequent sections identify the conditions for adding information to, and closing, the CDR.

5.7.2.1
Triggers for M-CDR Charging Information Addition
The "Change of Location" attribute of the M-CDR consists of a set of containers which are added when specific trigger conditions are met, and identify the timestamped routing area on encountering that trigger condition.

Table 3: Triggers for M-CDR Charging Information Addition

Trigger Conditions
Description/Behaviour

Mobility Change
A change in the Routing Area shall result in a "Change of Location" container being added to the M-CDR.

5.7.2.2
Triggers for M-CDR Closure
The M-CDR shall be closed on encountering some trigger conditions. The following table identifies which conditions are supported to permit closures of the M-CDR.

Table 4: Triggers for M-CDR closure

Closure Conditions
Description/Behaviour

End of MM Context within SGSN
Deactivation of the MM context in the SGSN shall result in the CDR being closed. The trigger condition covers:-

-
SGSN change (inter-SGSN routing area update), 

-
GPRS detach, 

-
any abnormal release.

Partial Record Reason
O&M reasons permit the closure of the CDR for internal reasons. The trigger condition covers:- 

-
time (duration) limit, 

-
maximum number of mobility changes, and

-
Management intervention.

In the event that the M-CDR is closed and the GPRS mobile is still known to the SGSN, a further M-CDR shall be opened with an incremented Sequence Number.

5.7.3
Triggers for G-CDR Charging Information Collection 

A G-CDR is used to collect charging information related to the packet data information for a GPRS mobile in the GGSN.

If, according to the Charging Characteristics of a PDP context, CDR generation is activated a G-CDR shall be opened at PDP context activation, and record includes details such as Record Type, Served IMSI, Sequence Number etc. Not all of the charging information to be collected is static, and other charging information is directly dependent on dynamic GPRS usage.

The "List of Traffic Data Volumes" attribute of the G-CDR consists of a set of containers which are added following specific trigger conditions, and identify the volume count on encountering that trigger condition. The trigger conditions are as for the S-CDR (see previous section on "Triggers for S-CDR Charging Information Collection") with exception that the SGSN change does not need to close the CDR.
The Partial Record generation trigger thresholds are those associated to the Charging Characteristics of the related PDP context determined as follows:

· If a "PDP context Charging Characteristics" is present in the PDP context data, it shall be used

· Otherwise a default charging profile shall be applied.

In the event that the G-CDR is closed and the PDP context remains active, a further G-CDR is opened with an incremented Sequence Number.

