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Background

The flow based charging function aims to support services which use static filters, as well as services such as IMS which require dynamic filters for user-to-user packet flows. The function must determine how the charging data for both these cases shall be provided to the traffic plane function.

Discussion

The flow based charging function aims to support charging on packet flows within a PDP context. This can include packet flows to/from well defined network servers. In this case, the filters necessary to identify the packet flows are well known, and can be pre-defined. Flow based charging is also aimed to support flows between end-users which are established using services such as SIP. In this case, the specific filters to identify the flows cannot be know apriori, and must be determined dynamically.

Apart from the fact that the filters are dynamic, the actual information that is required for services such as IMS is the same as the information that is required for static filter based services. That is, the filters and the rest of the data from the charging rule must still be made available to the traffic plane function.

It has been proposed in a separate contribution (S5-035015) that an interface is introduced between the AF/PDF and the charging rules function so that the filter information can be combined with the other data from the charging rule. All of the data resulting from this combination must be transferred to the traffic plane function. However, that contribution does not consider what interface shall be used to send this charging data to the traffic plane function. 

This paper examines the benefits for using the Gx interface for the flow based charging function. 

The Gx interface is defined to be used for the service flows based charging, and hence must be designed to support all of the charging data relevant for this function. For services such as IMS, there is no difference identified in the actual data content to be transferred to the traffic plane function. The only difference that is identified is that the filter information must be received from the application function. 

Since the data requirements are the same, the Gx interface can also be used for the case of IMS and other applications where dynamic filters may be required. This has benefits in keeping the service flow based charging function independent from other functions such as QoS policy control. Keeping the two functions independent allows the flow based charging function to be easily extended with additional data or capabilities. When such extensions are required, there is only a single protocol to the traffic plane function that needs to be developed. 

There are also benefits for the implementation within the traffic plane function. Maintaining a single interface protocol for the function allows a simpler development of the functionality within the traffic plane function.

Using a single Gx interface also reduces the issues from interaction of different charging policies. Using a single interface means that all interaction is already determined, and only the relevant charging rules are supplied to the traffic plane function. Using different interfaces towards the traffic plane function could require the traffic plane function to be able to identify if it receives conflicting or interacting charging rules, and to determine what action is to be applied. The need to handle this situation could also introduce additional complexities into the protocol design.

The requirements for the flow based charging function are to support dynamic and static filter cases. IMS is shown as an example of a case that will require dynamic filters. However, the requirements for services requiring dynamic filters are not limited to only services that use SBLP. An operator may support other services, for example offered by third parties. Such future services may not use SBLP which requires specific support for the token mechanism. However, the operator should still independent of the SBLP function be able to support flow based charging for such a service. For such services, the Gx interface from the charging rules function will be able to transfer the dynamic filters to the traffic plane function. The operator may also for operational reasons, wish to use quasi dynamic filters for some package offerings to customers. In such cases again, the Gx interface would carry the full filter information to the traffic plane function. In exactly the same manner, the Gx interface can also be used for services which do support SBLP. 

The Gx interface is defined from the charging rules function to the traffic plane function. At present, the architecture for the flow based charging function is still under development, and the relationship between the traffic plane function and the GGSN is not yet defined. The traffic plane function may be defined to terminate separately from the GGSN. This could be to allow the same interface to work with other accesses such as WLAN. It may also be to allow the flow based charging to be implemented either within the GGSN, or in a node external to it. In comparison the Go interface is defined to terminate at the GGSN, rather than the traffic plane function. Hence, the Go interface as it is currently defined is not sufficient within the current architecture definition to support the flow based charging function. 

Thus, the benefits of using the Gx interface for all flow based charging functions can be summarised as follows:

· Only a single interface has to be designed for this function. This makes the function easy to extend in the future.

· Implementation of the function in the traffic plane is simpler if there is only one interface protocol for the function.

· A single interface makes handling of interactions between charging rules simpler. No interaction needs to be identified or handled by the traffic plane function, and no additional information is required in the protocol to enable the traffic plane function to determine the correct interaction.

· Dynamic filters need to be supported down the Gx interface anyway to support services which do not use SBLP. There may also be other situations where quasi dynamic filters are also required.

· The Gx interface is defined to terminate at the traffic plane function, whereas the Go interface is defined to the GGSN. The relationship of the traffic plane function to the GGSN is not yet determined, so if Go is used for some data, an additional interface could still be required from the GGSN to the traffic plane function.

Proposal

Based on the reasons above, it is proposed that the requirements for supporting dynamic data are best met with the Gx interface. The following changes are thus proposed to TR 23.825.

First 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.
The charging rules function provides the charging rule information to the traffic plane function via the Gx reference point.
Next amended section
5.3.1.1
Gx reference point

The Gx reference point enables the use of service-flow-based charging rules such as counting number of packets belonging to a rate category in the IP-Connectivity Network. This functionality is required for both offline and online charging.
The Gx reference point allows the charging rule data to be provided to the traffic plane function. The functionality across this reference point supports the use of charging rule data which has been pre-defined in the traffic plane function. It also supports transfer of charging rule data (including the service filters) that has not been pre-defined in the traffic plane function.

Editor’s note(ii): The functional relationship of the Gx function and further existing interfaces (e.g. the RADIUS-interface of the GGSN defined in TS 29.061) has to be studied and specified.
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