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Introduction

In the off-line IMS charging architecture, the Charging Collection Function (CCF) is responsible for collecting charging information from various IMS network entities across the Rf reference point.  This contribution discusses additional functionalities and features that should be supported by CCF and the Rf reference point.  It is proposed that these changes be incorporated in the next release of the TR23.815.  

1 Discussions 

The IMS Service enables PLMN operators to offer their subscribers multimedia services based on and built upon Internet applications, services and protocols. The IM subsystem should enable the convergence of, and access to, voice, video, messaging, data and web-based technologies for the wireless user, and combine the growth of the Internet with the growth in mobile communications [TS23.228].  The key to the success of any IMS services relies on whether these services can realize revenue opportunities for PLMN operators.  Charging of these services would play an essential role in 3G IMS.

As the IMS services are diversified, the CCF must be flexible enough to adapt its charging information collection and processing capabilities to different business requirements.  The business requirements for various IMS services may be expressed as rules that allow different logics to be applied for charging information processing.  

The CCF may need to process charging information and provided it to the billing system in near real-time.  Comparing to 2G networks, a 3G network can offer high-speed mobile access; therefore the delay of charging information collection and processing will incur much larger financial risk to operators. This is even more important for pre-paid services.  Similarly, the Rf reference point should also support real-time charging information transfer. 

Some additional features are also proposed to the Rf reference point.  The charging information is valuable as it is directly associated with monetary values.  Loss of charging information thus would lead to revenue losses.  To achieve the end-to-end reliability, the CCF should only acknowledge the charging information after it is correctly processed and persist.  Furthermore, flow control should be supported to reduce occurrence of processing overload at CCFs; without flow control, fail-over or re-routing may occur frequently.  

Other proposed changes are editorial in nature.

2 Proposals

It is proposed that the following charges be incorporated in the next release of TR23.815.

5.2.1.1 Charging Collection Function

The CCF (Charging Collection Function) represented in the Figure 5.1 and 5.2 is a logical function; it is part of a distributed charging architecture that fulfils charging requirements for the IMS services.  
For off-line charging the CCF supports the following charging related functionality:

· The CCF has functionalities for IMS network entities equivalent to the CGF's functionalities as described in TS 32.200 [3], clause 4.2, for the PS domain. It also supports the following additional functionalities:

· To enable charging based on different types of events (e.g. service charging, usage charging, content charging),

· To enable validating, combining, aggregating and consolidating of the charging information, e.g. access charging information with the respective service (usage) charging information,

· To enable consolidation of the relevant charging information into configurable format(s) to meet the business requirements (e.g. tariffing criteria, usage information, subscriber identifiers and service identifiers), 

· To enable charging information collection and aggregation in a function within each network from all involved charging information generating network entities. Whether this is conducted on a per- subscriber and/or per-session and/or per-service basis is FFS. 

· To perform correlation of charging information  across the transport, session, media stream, service, and content levels

· To facilitate the removal of duplicated charging data either locally or by a downstream billing system.

· To support the protocol employed over the Rf interface for reliable charging information collection from IMS network entities.
· To process charging information based upon business requirements. The business requirements may be expressed as rules that govern how the charging information is validated, filtered, combined, aggregated, correlated, and consolidated.  The rules may be communicated to the CCF from a BS in real-time.
· To process charging information in near real-time if required.
It is assumed that there is communication taking place between CGF and CCF. Specification of this communication and an interface between CGF and CCF is for further study.

 5.2.3.1 Offline Charging Reference Point IMS Network Entity - CCF (Rf)

The Rf reference point supports off-line mechanisms between the CCF and each of the IMS network entities I-CSCF, P-CSCF, S-CSCF, MGCF, MRFC, BGCF.

The Rf reference point shall allow for at least the following features:

· Reliable transfer of Charging Information with acknowledgement mechanisms from the Network Element to the CCF.  The CCF should only acknowledge the charging information after it is correctly processed and persist.
· Support redundancy mechanisms such as dynamic fail-over/fail-back procedures.

· Support real-time charging information transfer when required by business applications (e.g. pre-paid billing).
· Support flow control to avoid network congestion and processing bottleneck at the CCF.
· Enable re-routing in the event of communication link / node failures, network congestion, or network re-configuration. In addition, network nodes generating and sending CDRs shall support buffering mechanisms.

· Support early detection of congestion at the receiving node in order to activate re-routing.

· Support detection of node / link recovery for re-establishing routing of Charging information.

· Ability of a (the) CCF to advertise to the Network Elements about its CDR receiving capability (e.g. after a period of service downtime).

· Support for multiple payload types to cater for transferring a variety of different charging data. A payload type should be negotiable between the CCF and the IMS network entities such that only required charging data is transferred. 
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