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6.
Packet-Switched Domain

6.1
Charging Principles

6.1.1
Requirements

Based on the requirements in 3GPP TS 22.115 [2] here are the specific details relating to the packet domain.

1)
Every PDP context shall be assigned a unique identity number for billing purposes. (i.e. the charging id). 

2)
Data volumes on both the uplink and downlink direction shall be counted separately. The data volumes shall reflect the data as delivered to and from the user. 

3)
The charging mechanisms shall provide the duration of the PDP context with date and time information.

4)
The UMTS operator may define a subset of the charging information specified by Packet-Switched domain charging standards. This means that it shall be possible to configure the SGSN and GGSN for the CDR information generated.

5) The GSNs shall be capable of  handling the charging characteristics mechanism as specified in 3GPP TS 32.215 [6] Annex A. In particular the GSNs shall be able to:
· SGSN: receiving (MAP) and forwarding (Gn) of the charging characteristics data item according to the rules specified in 3GPP TS 32.215 [6] Annex A

· SGSN/GGSN: extracting the charging characteristics profile index (from the charging characteristics data item), determining the appropriate profile data (e.g. CDR trigger rules) and applying the profile data according to the rules specified in 3GPP TS 32.215 [6] Annex A
6) SGSN shall support charging of CAMEL services.

6.2.1
Charging Data Record 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.

The generation of CDRs, partial CDRs and coherent trigger conditions (e.g. "maximum number of charging conditions changes") depend on the charging characteristics profile data which is determined via the charging characteristics profile index. The mechanism of conveying the charging characteristics data item (HLR -> SGSN -> GGSN) and determining the appropriate profile data by the GSNs is specified in 3GPP TS32.215 [6] Annex A.

In the GSNs it shall be possible to activate and deactivate CDR generation for each Charging Characteristics profile. If CDR generation is activated, it shall be possible to define separate trigger conditions values per Charging Characteristics profile for the following triggers:
· data volume limit;

· time (duration limit);

· maximum number of charging conditions changes (QoS change, Tariff Time change).

The following subclauses describe the trigger conditions for collection of charging information and CDR generation by the SGSN/GGSN.

6.2.1.1
Triggers for S-CDR Charging Information Collection

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

If according to the Charging Characteristics profile data, CDR generation is activated an S-CDR shall be opened at PDP context activation. The 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 depending on dynamic Packet-Switched service usage.

The subsequent subclauses identify the conditions for adding information to, and closing the S-CDR for generation towards the CGF.

6.2.1.1.2
Triggers for S-CDR Closure
The S-CDR shall be closed on encountering some trigger conditions. Table 12 identifies which conditions are supported to permit closure of the S-CDR.

Table 12: 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 including system handover),

-
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 with the determined Charging Characteristics profile data. The Charging Characteristics profile data is determined as defined in 3GPP TS32.215 [6] Annex A.
· 
· 
· 
The Partial Record generation trigger thresholds are GSN configuration parameters defined per charging characteristics profile by the operator through O&M means (refer to 3GPP TS32.215 [6] Annex A).

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 in the SGSN.

6.2.1.3
Triggers for G-CDR Charging Information Collection

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

If, according to the Charging Characteristics profile data, CDR generation is activated a G-CDR shall be opened at PDP context activation. The 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 Packet-Switched service 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 subclause 6.2.2.1 on "Triggers for S-CDR Charging Information Collection") with exception that an SGSN change of the same system type (GSM or 3G) will not close the G-CDR. Subsequent partial records may be opened if the G-CDR is closed and the PDP context is still active.

The Partial Record generation trigger thresholds are those associated with the determined Charging Characteristics profile data. The Charging Characteristics profile data is determined as defined in 3GPP TS32.215 [6] Annex A.
· 
· 
The Partial Record generation trigger thresholds are GSN configuration parameters defined per charging characteristics profile by the operator through O&M means (refer to 3GPP TS32.215 [6] Annex A). 

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 in the GGSN.




























































































































































































































