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Background

The service flow based bearer charging function should be able to support charging rules with multi-steps.

A multi-step charging rule is a charging rule that applies multiple charging rates, where each rate is applicable until some limit is reached. At that point, the next charging rate is applied. 

An example of such a charging rule would be where the first 10Kbytes are charged at rate A, and subsequent data is charged at rate B.

This contribution examines the mechanism to support this multi-step charging rule.

Discussion

Different charging models should be supported. One of the charging models is where the first x bytes are charged at one rate, with a subsequent rate for the following data. In order to support this charging model, there must be a mechanism to provide the multi-step charging information to the traffic plane function. A charging rule may also apply different rates at different times of the day.

In order to support these steps, the charging information supplied to the TPF shall specify the charging information for the initial step, and the limits for the step (eg the amount of data covered under the first step). When the limit of the initial charging rule is reached, the TPF shall request further charging information to apply to subsequent data.

Proposal

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

First amended section

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 21.905 [2] and the following apply:

Editor’s note: terms shown in <angle brackets> are provisional.

Service flow: aggregate set of packet flows. A packet flow can be an IP flow. It is for further study whether a packet flow may be an application flow within an IP flow such as the packets for a HTTP application.
In the case of GPRS, it shall be possible that a service flow is more granular than a PDP context.

Service Filter: a set of filter parameters used to identify one or more of the packet flows constituting a service flow. The granularity of a service filter (e.g. IP 5 tuple, or including additional parameters to identify a specific application flow such as HTTP) is FFS.
Charging rule: data that identifies the service filters, charging key, and the associated charging actions
Charging key: information used by the online and offline charging system for rating purposes. The charging key is an identifier associated with the charging rule that is unique within the charging rules for that users IP address/prefix.

Dynamic charging rules: Charging rules where some of the data within the charging rule (e.g. service filter information) is assigned via real-time analysis which may use dynamic application derived criteria. 
Static charging rules: Charging rules where all of the data describing the service-flow(s) is permanently configured throughout the duration of a.user’s data session.  Static charging rules may be activated dynamically.

There may be interactions between charging rules, whether static or dynamic.
Multi-Step charging rule: A charging rule which has multiple charging rates. When the limit of one rate is reached, the next rate is applied. An example of such a charging rule is where the first 10Kbytes are charged at rate A, and subsequent data is charged at rate B
Next amended section

4.6
Charging models

When developing the charging solutions, the following charging models should be considered, even though the full solution to support the models may not be within the scope of this TR.

Shared revenue services shall be supported. In this case settlement for all parties shall be supported, including the third parties that may have been involved providing the services.

Charging models where service flow charging depends on the volume of data shall be supported, as well as those where service flow charging depends on the time of day.

It shall be possible to restrict special rates to a specific service, e.g. allow the user to download a certain volume of data from one service for free, but this allowed volume is not transferable to other services.
It shall be possible to support multi-step charging rules.
Next amended section

5.2.2

Service-Flow-Based Charging Rules Function

This entity provides service-flow level charging rules. This same functionality is required for both offline and online charging. The charging rules function accesses information stored in the service-flow-based charging rules data repository. An external interface to the charging rules data repository may be used for management of the charging rules within the data repository. Specification of interfaces to the data repository is out of scope of this TR.
For multi-step charging rules, in the case of online charging, the Service Flow Based Charging Rules Function shall supply the charging information for the initial step, along with the limit of that step (for example, the number of bytes to which the charging shall apply). Charging information for the subsequent step shall be provided when requested from the traffic plane function.
Next amended section

5.2.5
Traffic Plane Function

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

See section 4.2 for requirements of the Traffic Plane Function.

For GPRS, it shall be possible to provide these functions for different service flows even if they are carried in the same PDP Context. The relationship of the Traffic Handling Function and the GGSN is FFS. 

The relationship of the Traffic Plane Handling Function and WLAN interworking nodes (e.g. WLAN PDGw) is FFS.
For online charging when a limit in the charging rule is reached (e.g. the traffic plane function has forwarded the amount of data indicated in the limit for which the charging rule applies), the traffic plane function shall request subsequent charging information from the charging rules function.
