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Background

The service flow based bearer charging function is aimed to support both network provided services, and also services such as IMS where traffic can be exchanged directly between users. This paper considers what additions are required to the architecture to support service flow based charging functions for services such as IMS.

Discussion

The service flow based charging function requires the relevant charging rule data to be provided to the traffic plane. The charging rule data about whether the service flow is charged on/offline, the rating information, the filters, and the charging class. All of the data for the charging rule must be tied together when provided to the traffic plane function.

For many services, the media streams will be to/from network based servers. In such cases, filters for the service are known apriori, and can be predefined (in the charging rules function, and also in the traffic plane function). However, when the traffic is between end-users, it is not possible in the general case to predetermine the filters that will be required. Hence to support service flow based charging for such services, there must be a mechanism to receive the filter information. With services such as SIP where the media information is signalled through a network application function, this application function can derive the relevant filter information required for the charging rule.

There is no difference in the information in the charging rule to support such services, except that the filter information can only be determined when the session is established. 

Within the proposed architecture currently defined in TR 23.825, the service flow based charging rules node is where the charging data is stored. It is proposed that this node shall be used to store all service flow based charging rules. This provides clear benefits for managing the critical charging data within the network, since the important charging rules are only defined to the one node. 

The application function has knowledge about the media streams that are involved. It is proposed that an interface is introduced between the AF/PDF and the charging rules node to allow the dynamic filter information to be combined with the other data for the charging rule. The existing architecture for the service flow based charging function extended with the interface between the AF/PDF and the charging rules function is shown below.
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Apart from the need to relate the dynamic filter information to the rest of the data in the charging rule, there are also possible interactions between the new charging rule to be applied, and other charging rules that may apply for the user to be considered. Providing this interface between the AF/PDF and the charging rules function allows for these possible interactions to be identified and handled in a well defined, controlled manner. Some examples of charging rules applicable to services such as IMS, and also cases of interactions with other charging rules are discussed below.

The application function receives the specification for each of the media streams involved in the session, and can supply filters to identify each of these streams individually. However, the charging rules may group some of these streams together under the one charging class. These streams are charged at the same rate, and no individual charging data for them needs to be collected. Meanwhile, another stream within the PDP context may need to be charged separately (even though it may be charged at the same rate), and thus it is placed in it’s own charging class. The charging rules function can determine when the streams are to be charged in combination, and when they are to be charged separately.

The charging rules function has access to the HSS, and can also make decisions on a per user basis. That is to say, the rating that is applied to the user traffic may also be user dependent, rather than simply service dependent. The charging rules function 

can make user dependent decisions for the application traffic, in the same manner that it does with the other subscribed services. For example, the rating that is applied to the media stream for 1 user may be time based at rate A, while for another user that same media stream may be time based at rate B.

There may be certain types of media streams which are not charged for at the bearer level, but rather are charged purely from the application function. In such cases, the PDP context carrying those streams could be zero rated, and no charging data is collected against application function provided filters. Again, this may not be a simple service based decision, but may be dependent on one or both of the involved parties. For example, this charging policy may be applicable only if both parties are customers of this operator.

Although the application function may support user-to-user sessions, it may also support sessions where the other party is a network based server (e.g. a connection to a conference bridge). In such cases, there may already exist filter(s) pre-defined in the traffic plane. If so, it is preferable to re-use the pre-defined filter(s), rather than to establish another filter within the traffic plane function for this media stream. Furthermore, if there is overlap between an existing charging rule and a new charging rule, it must be determined which of these charging rules has priority. Again, this interaction between charging rules may be user dependent.

Providing an interface from the AF/PDF to the charging rules function provides the following benefits:

· The critical charging rules are defined in only place

· It provides a means to identify when there are interactions between charging rules when using dynamic services

· It provides the means to select precedence when an interaction is identified

· It allows the charging rules to be user dependent, even with dynamic services

Proposal

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

First amended section

4.1
General

The current level of traffic differentiation and traffic-type awareness of the GPRS architecture shall be extended beyond APN and PDP Context level. It shall be possible to apply differentiated charging for the traffic flows belonging to different services (a.k.a. different service flows) even if they use the same PDP Context. 

Charging and tariffing models described in this Technical Report shall be possible to be applied to both prepaid and postpaid subscribers, i.e. to both online and offline charging.

The GPRS online charging solutions up to release 5 are built around CAMEL mechanisms that provide online access- and charging-control for GPRS - pertaining to PDP Contexts of an APN. 

The evolved bearer charging architecture developed in this Technical Report shall use generic native IP charging mechanisms to the extent possible in order to enable the reuse of the same charging solution and infrastructure for different type of IP-Connectivity Networks. 


The following new release 6 functions need to be provided by the network for service flow based charging:

· Identification of the service flows that need to be charged at different rates

· Provision and control of service flow level charging rules

· Reporting of service flow level packet counts for offline and online charging

· Event indication according to on-line charging procedures (e.g. sending AAA Accounting Stop) and, optionally, following this particular event, taking appropriate actions on service flow(s) according to the termination action defined in the respective charging rule(s).

· Controlled interaction between all charging rules applicable for a user
These new functions shall be compatible and coherent with the authentication, authorization, PDP context management, roaming and other functions provided by the existing architecture.

In addition charging based on specific application services or protocols shall be supported.
Next amended section

5.1.1
Online service-flow-based bearer charging architecture
Figure 5.1 below presents the overall architecture for service-flow-based online bearer charging.
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Figure 5.1 – Overall architecture for service-flow-based online bearer charging

Note: No changes are foreseen on the CAMEL SCP. The relation of the new entities and interfaces described in this figure to existing entities and interfaces of the 3GPP system architecture (e.g. SGSN, GGSN) are FFS. 

Note(*): The detailed functional entities of the Online Charging System are not shown in this figure. The details of the OCS are specified in TS 32.200, further internal details of the OCS for release 6 are expected to be specified by SA5.
The CAMEL-SCP depicted on the figure above performs the functions of the Rel-5 Bearer Charging Function defined in TS32.200.    

First amended section

5.1.2
Offline service-flow-based bearer charging architecture
Figure 5.2 below presents the overall architecture for service-flow-based offline bearer charging.
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Figure 5.2 – Overall architecture for service-flow-based offline bearer charging

Note: No changes are foreseen on the CCF. The relation of the new entities and interfaces described in this figure to existing entities and interfaces of the 3GPP system architecture (e.g. SGSN, GGSN) are FFS.

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 service flow based charging rules function provides rules related to pre-defined services. It also provides rules related to application functions where dynamic filters are used.

The service flow based charging rules functions determines what charging rules apply for a user. Where multiple charging rules overlap or interact in some manner, the service flow based charging rules function decides determines what charging rules apply from that interaction.
First 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.


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.

First amended section

5.3.1.4
Rx reference point

The Rx reference point enables transport of information which is used by the flow based charging rules function (e.g. media stream information) from the application function. An example of such information would be a filter to identify the packet flow.
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