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Background

At SA2#34, it was identified that terms are defined for static and dynamic charging rules, but there are also other variations for charging rules. For example, there are charging rules which are fully specified in the charging rules function, and there are charging rules that are pre-defined in the traffic plane function. There can also be rules which have some data pre-defined in the TPF. The terms and specifications do not clearly distinguish all these different types of charging rules, and how they are used within the service data flow based charging function.

Discussion

The TR identifies that charging rules may be static or dynamically provisioned. A static charging rule is one where the complete charging rule is pre-provisioned. On the other hand, a dynamic charging rule is one where some of the data within the charging rule is determined dynamically when the charging rule is to be created (an example of such data could be filter information). Static charging rules may also be created dynamically, while dynamic charging rules must be created dynamically. 

In addition, static charging rules may either be completely pre-defined in the Traffic Plane Function, or may use static information that has been pre-defined in the Traffic Plane Function. The following cases of charging rules are identified.

A pre-defined rule exists completely in the TPF. A pre-defined rule includes all the information that is normally required for a charging rule including precedence. The charging rules function is unaware of any pre-defined rules. 

A charging rule may also use data that has been pre-defined in the TPF. In this case, the charging rule is defined in the charging rules function. The charging rule specification identifies the pre-defined data instance, rather than the actual values of the data. For example, the charging rule may specify to use pre-defined filter specification #1, rather than providing a detailed filter specification including source and destination IP addresses, source and destination port numbers and protocol.

A charging rule may use any mixture of pre-defined and non-pre-defined data. The parameters relevant for the charging rule remain the same, whether or not any parameter uses data pre-defined in the TPF. Any charging rule, whether created statically or dynamically, may reference pre-defined data in the TPF.

Proposal

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 data 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 data flow is more granular than a PDP context.

Service Data Flow Filter: a set of filter parameters used to identify one or more of the packet flows constituting a service data flow. The granularity of a service data flow 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 data flow filters, charging key, and the associated charging actions, for a single service data flow.
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 data flow 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 within the charging rule describing the service data flow is permanently configured throughout the duration of a user’s data session. Static charging rules may be activated dynamically.
Predefined charging rules: Static charging rules which are defined in the Traffic Plane Function. 
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4.3
Charging rules

Charging rules contain information that allow for filtering of traffic to identify the packets belonging to a particular service data flow, and allow for defining how the service data flow is to be charged. The following apply to charging rules:
· Charging rules for bearer charging shall be defined by the operator.

· These charging rules shall be made available to the Traffic Plane function for both offline and online charging.

· Multiple charging rules shall be supported.

· Filtering information within a charging rule is applied through filtering functionality at the Traffic Plane Function to identify the packets belonging to a particular service data flow.

· Charging rules with statically provisioned filtering information (i.e. pre-defined at the Traffic Plane Function) shall be supported

· Charging rules with dynamically provisioned filtering information (i.e. made available to the Traffic Plane Function) shall be supported in order to cover IP service scenarios where the filtering information is dynamically negotiated (e.g. negotiated on the application level (e.g. IMS)).

· Pre-defined charging rules shall be supported. 

· 
Editor’s Note: Specifying the application of static rules (eg. static rules for all users, static rules per user) is FFS.
· There may be overlap between the charging rules that are applicable. Overlap can occur between:

· multiple pre-defined charging rules in the TPF
· charging rules pre-defined in the TPF and rules from the Service Data Flow Based Charging Rules Function, which can overlay the pre-defined rules in the TPF
The precedence identified with each charging rule shall resolve all overlap between the charging rules.

· Charging rules contain information on

· How a particular service data flow is to be charged: online/offline; 

· In case of offline charging whether to record volume- or time-based charging information; 

· In case of online charging, what termination action is to be applied

· Charging key

· Service data flow filter(s)

· Precedence

· Elements of charging rules may either be statically configured at the Traffic Plane Function, or may be dynamically provisioned.

Note: The mechanism to support use of elements statically pre-defined in the TPF (e.g. filter information) is for stage 3 development.

· Once the charging rule is determined it is applied to the service data flow at the Traffic Plane Function and packets are counted and categorised per the rule set in the charging rule.

· Different charging rules shall be supported in downlink and uplink.

· Charging rules shall be available for both user initiated and network initiated flows.

· Charging rules can change and be overridden, for a previously established PDP context in the GPRS case, based on specific events (e.g. IM domain events or GPRS domain events).

· It shall be possible to apply different charging rules for different users or groups of users.

· It shall be possible to apply different charging rules based on the location of the user (e.g. based on identity of the roamed to network).

· Overlap between charging rules (whether static or dynamic) applied for a user shall be identified, and resolved according to operator specified rules.

· For GPRS, charging rule assignment shall be possible at PDP context establishment.
· For GPRS, it shall be possible to have different charging rules depending on the APN used.
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5.2.4
Traffic Plane Function

The Traffic Plane Function shall support pre-defined charging rules. 

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. 

See section 4.2 for 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. The relationship of the Traffic Handling Function and the GGSN is FFS. 

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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