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Introduction

At TSG SA2 meeting #19 several different charging architecture models were presented by various companies, however, there has been no agreement reached. 

In order to facilitate rapid progress on this topic, this contribution proposes a basic IMS charging architecture model as a joint effort from several companies to be taken as a basis for further work and contributions in this area.

Proposal

It is proposed to take the following definitions and figure as a baseline for further discussions and contributions on charging architecture. The figure and the corresponding text is proposed to be added to [TR 23.815] Section 3.1 and 5.2:

3.1 Definitions

The following definitions have been identified to be used for the scope of this TR:

Real-time charging: the charging process is performed as part of rendering a service. The (rendering of a) service is halted during charging/credit control is performed.
On-line interface: supports sending real-time charging information from the network element to the real-time charging function supporting real-time charging/pre-paid.
Off-line interface: used for sending charging information from network elements to charging function, supporting functions like duplicate charging data removal, load sharing, redundancy and high availability. 

5.2 Architecture and Reference Points

5.2.1 Architecture reference model

Figure 5.x below presents the IMS charging architecture reference model.
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Figure 5.x: IMS Charging architecture reference model

Note: the topological merging of some of the interfaces (e.g. Rm, Ri, Rb) for connecting with the CCF are performed for figure layout purposes only, and do not imply any logical or physical association of these interfaces.
5.2.1.1 Charging Control Function

The CCF (Charging Control Function) represented in the Figure 5.x is a logical centralised function in the Home Network, which will provide charging support for the IMS subscribers. 

The CCF role is to support the following charging related functionality:

· The CCF may use existing real time rating systems, which can support all the services to be provided through the IMS network. The interface between the CCF and the rating system shall comply with standard principles. Alternatively, if no such real time rating system is available, the CCF may itself include rating functionality for real time rating of all provided services. 

· The account of prepaid subscriber may be located in the CSE, in the CCF or in an external account holding system. Essentially, the CCF must be able to check the account balance, credit or charge the account and be notified for account balance updates through interface that would preferably be standardised. 

· Notifications to the subscriber could be generated by the CCF when the account balance - drops under predefined limits 

· CCF should support mainly two interface mechanisms towards the Network Elements:

· On-line interface mechanism.

· Off-line interface mechanism via the CGF.
5.2.1.2 Charging Gateway Function.

The CGF for the PS domain is described in TS 32.200 section 4.2. The CGFs role is extended for IMS to support the following charging related functionality:

· To enable detailed charging based on differentiating traffic types (e.g. service charging, usage 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 centralized function from all involved charging information generating network elements, and correlate the charging information delivered from all involved network layers such as transport, session, service and content, 

· To enable the removal of duplicated charging data. 

5.2.2 IMS charging architecture reference points

5.2.2.1 Reference point MRFC - CCF (Rr)

An interface that supports both on-line and off-line mechanisms. 

5.2.2.2 Reference point AS - CCF (Ra)

An interface that supports both on-line and off-line mechanisms. 

5.2.2.3 Reference point S-CSCF - CCF (Rs)

An interface that supports both on-line and off-line mechanisms. 

5.2.2.4 Reference point MGCF - CCF (Rm)

An interface that supports off-line mechanisms.

5.2.2.5 Reference point I-CSCF - CCF (Ri)

An interface that supports off-line mechanisms.

5.2.2.6 Reference point BGCF - CCF (Rb)

An interface that supports off-line mechanisms.

5.2.2.7 Reference point P-CSCF - CGF (Rp)

An interface that supports off-line mechanisms.
5.2.2.8 Reference point CSE - CCF (Rc)

The Rc interface shall allow access to the prepaid account.  Furthermore, this interface shall enable co-ordination between the IMS and the GPRS layers.  
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