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1 Introduction

This contribution proposes an introduction of a new function called Charging Control Function (CCF). The main purposes of this function are real-time and non-real-time charging mechanisms for credit control (pre-paid is a part of this) and user spending control (for example advice of charge and account balance notification).

In the CS domain all charging information for a call leg (ex. Mobile originating call) is generated in the same network element. In this case it is easier to do charging both in real-time and non-real-time. In the PS domain and IMS charging information is generated in different nodes for the same PDP context or multimedia session. In this case you need a centralised function that can collect charging information, correlate it and process it. This must be possible to do in both real-time and non-real-time.

1.1 Definitions

Real-time Charging – when the charging process is performed as part of rendering a service.

Non-real-time Charging – when the charging process is performed while or after the service has been rendered.

On-line interface– bi-directional protocol that supports real-time charging (e.g. CAP).

Off-line interface– one directional protocol for sending charging information from network elements to charging function (e.g. GTP’).

2 Discussion

In TS 22.115 v5.1.0 new requirements on  charging are introduced. It includes requirements on pre-paid/real-time charging and it should work with all kinds of  services. 

We also see other requirements that are needed to solve charging for both pre-paid and post-paid subscribers in 3G networks and especially in IMS. Some of these are:

· A centralized charging function

· On-line and off-line accesses to the centralized charging function

· Correlation of charging information

· Real-time credit control for Post-paid and Pre-Paid subscriber

· Charging for different ‘layers’ (transport, session, service/content)
· Charging for both end user/subscriber and support the operators interconnect/settlements
· Spending control (advice of charge and user notification)
To solve these we propose to introduce the charging control function which is a centralised function in the home environment.

3 Proposal

3.1 Architecture

We propose to include CCF as part of the network and located in the home environment. CCF will be a connection between the network elements and the business support systems like billing system, interconnect system, data warehouses etc. CCF could be used for both real-time and non-real-time charging, but the purpose is to provide real-time charging.
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CCF can also be used for other services and applications which are not shown in the picture.

3.2 Functionality needed in CCF

To implement the requirements in TS 22.115 and requirements described in section 2, CCF must have at least the functionality described below.

· On-line and Off-line interfaces to different network elements. This interfaces will be based on existing and new interfaces. The new interface should be used for both on-line and off-line and it is up to CCF to check if the subscriber has a credit limit or not. If the subscriber doesn’t have any credit limit it will return with no credit limit and the session can continue without new credit checks. It will collect charging information, can process it and do decisions if it should be sent to business support systems or process it itself. When the on-line interface is used it will answer back to the network element if service shall continue or not.

· Rating. CCF should have rating functionality or using a rating function in the business support systems. Rating for all kinds of services is needed and CCF can be used as the centralised rating point in the network.

· Correlation of the charging between network layers (Bearer, Session, Content). CCF must be able to correlate charging information from different network elements involved in the same call/session/service. This is especially needed in IMS and services used on PS connections/sessions.

· Credit control for post- and pre-paid customers. Credit control for pre-paid subscribers is pre-paid service that is the subscriber must have a positive account balance (money on the account) to perform a service. Credit control can be used on post-paid subscribers also. Operator may have credit limits on different subscriber and the subscriber himself maybe wants to have a limit so the monthly bill is not higher that the subscriber has specified. Credit control should be performed in real-time so the subscriber can’t use more then the credit limit.

· Advice of charge (not the same as the supplementary service in CS domain) and user notification. CCF must have functionality to provide user notification about charges for services and account balance. Advice of charge is also good so the subscriber can se the price for the service before performing the service. Advice of charge requires that the on-line interface is used otherwise will the advice come after or while service is used.
CCF could also have other functionality and other charging service can be built on it.
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