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Background

It must be examined how introducing flow based charging relates/interacts with the existing charging mechanisms.

Discussion

Flow based charging introduces a new charging mechanism into the network, where there already exist charging mechanisms in the GGSN and the SGSN. Flow based charging is not replacement for the existing charging mechanisms, but rather it must co-exist with them. The different charging mechanisms must be considered together, in order to allow the appropriate charging to be applied when there is a combination of flow based charging and standard GPRS charging to be applied. In addition, operator processes and procedures which rely on existing GPRS charging data must still be supported.

Existing GPRS charging may receive data from both the SGSN and the GGSN. This data is generated on a per-PDP context basis. Having data from both the GGSN and SGSN allows correlation of the data. This can be used for verification purposes, especially in the case of roaming where the user moves from one SGSN to another.

The introduction of flow based charging introduces another charging mechanism in the GGSN. Packets transferred in the GGSN should be accounted by either the GPRS charging mechanism, or by flow based charging, but not both (otherwise this would lead to overcharging of the subscriber). However, in order to support the verification of data from the SGSNs with the data from the GGSN, the existing accounting information from the GGSN on a per PDP context basis must remain.

The GGSN must produce accounting information per charging key for the flow based charging function, and the GGSN must also produce accounting data per PDP context. In order to overcome the duplicated charging problem, the GGSN must produce accounting data per PDP context where the data volume accounted for with FBC are reported, either per charging key or the total thereof. That is, the GGSN will produce accounting data per PDP context from which the data volume that did not match any charging rule may be deduced.

Proposal

Based on the discussion above, the following changes are proposed to TR 23.825:

First amended section

4.4
Reporting

This refers to the differentiated charging information being reported to the existing charging architecture. Basic example: those 20 packets were in rating category A, include this in your global charging information.

· The Traffic Plane function shall report bearer charging information for online

· The Traffic Plane function shall report bearer charging information for offline

· It shall be possible to collect charging information based on the bearer charging key (service data flow related charging information). In the case of GPRS, it shall be possible to collect charging information as per release 5 (per PDP context), and charging information per PDP context indicating data volume per Charging key according to service data flow based charging.
· It shall be possible to report charging information showing usage for each user for each charging rule, e.g. a report may contain multiple containers, each container associated with a charging key.

· It shall be possible to associate per PDP context charging information with the corresponding service data flow based charging information.

Next amended section

4.5
Backwards compatibility

The enhanced architecture shall be backwards compatible with release 5 charging capabilities. Charging data per PDP context shall still be collected (including data volume which is charged according to service data flow based charging).
Next amended section

5.2.4
Traffic Plane Function

The Traffic Plane Function shall be capable of differentiating user data traffic belonging to different service data flows for the purpose of collecting offline charging data and performing online credit control. 

The Traffic Plane Function shall support pre-defined charging rules. See section 4.2 for further requirements of the Traffic Plane Function.

For online charging, the Traffic Plane Function shall be capable of managing the aggregation of the credit/resource used for some or all of the service data flows of a user. The Traffic Plane Function shall also be capable of managing the credit/resource of each individual service data flow of the user.

For GPRS, it shall be possible to provide these functions for different service data flows even if they are carried in the same PDP Context. For GPRS, the traffic Plane Function is a logical function allocated to the GGSN.

Editor’s Note: The effects of this co-location to the interfaces still needs to be studied eg. Gy, Gz, Gi. Gi radius extensions for charging purposes are not precluded.

For GPRS, the traffic plane function shall identify packets that are charged according to service data flow based charging. The GGSN shall also report, on a per PDP context basis, the data volume charged according to service data flow based charging. Deducing the data volume that was not subject to service data flow charging is not the task of the TPF.
At initial bearer establishment the Traffic Plane Function shall request charging rules applicable for this bearer from the charging rules function. As part of the request, the Traffic Plane Function provides information on the user and the bearer characteristics to the charging rules function. The Traffic Plane Function shall use the charging rules received in the response from the charging rules function. In addition, the Traffic Plane Function shall use all pre-defined static charging rules.

If the bearer is modified by changing the bearer characteristics relevant for the selection of the charging rules, the Traffic Plane Function shall request charging rules for the new bearer characteristics from the charging rules function. 

If the Traffic Plane Function receives an unsolicited update of the charging rules from the charging rules function, the new charging rules shall be used.

If another bearer is established by the same user (e.g. for GPRS a secondary PDP context), the same procedures shall be applied by the Traffic Plane Function as described for the initial bearer.

The Traffic Plane Function shall evaluate received packets against the service data flow filters in the order according to the precedence for the charging rules. When a packet is matched against a SDF filter, the packet matching process for that packet is complete, and the charging rule for that SDF filter shall be applied.

Editor’s Note: The relationship of the Traffic Plane Function and WLAN interworking nodes (e.g. WLAN PDGw) is FFS.
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