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Introduction

At the IMS Charging sessions during SA2#21 in Kobe some on-line charging architecture solutions were discussed. This contribution is based on [S2-012887] with the addition of a more detailed chapter on rating aspects.

Considerations

The on-line pre-paid solutions adopted for IMS shall provide charging mechanisms for a wide variety of multimedia services and applications. 

Although it may be possible to reuse the existing CAMEL-based pre-paid infrastructure for some of the IMS services, it is increasingly clear that CAMEL can not cater for charging for the wide range of mutimedia services that IMS has to offer. Additionally, the already specified service provisioning architecture (ISC) already provides transparent means (via the IM-SSF) to use CAMEL-based services for IMS, including pre-paid.

The architectural approach presented in this contribution adopts a generic solution for on-line charging, where the service provisioning infrastructure is fully de-coupled from the Charging and Billing infrastructure. This allows for independent evolution of these two infrastructures, and overcomes the shortcomings that CS and PS networks are facing in this respect.   

Proposal

It is proposed to take the following figures as a baseline for further discussions and contributions on on-line charging architecture. The figure and the corresponding text is proposed to be added to [TR 23.815] Sections 5.2.2 and 5.2.3:
5.2.2 Architecture reference model for on-line charging
Figure 5.x below presents the on-line IMS charging architecture for roaming scenario.
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Figure 5.x: On-line IMS Charging architecture for roaming scenario

Figure 5.y below presents the on-line IMS charging architecture for non-roaming scenario.
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Figure 5.y: On-line IMS Charging architecture for non-roaming scenario

5.2.2.1 Online Charging Function (OCF)

The main role of the OCF (Online Charging Function) is to support real time prepaid for IMS subscribers.  The OCF connects to MRFC, AS, S-CSCF through the Ro reference point, which supports online mechanisms. The OCF connects also to the CSE through the Rc interface, which is mainly used to co-ordinate GPRS prepaid and IMS prepaid. The Subscriber Prepaid Account Balance can be located either within the CSE or within OCF, thus the Rc reference point should also provide the needed mechanisms to handle the account. Essentially, the OCF must be able to check the account balance, credit or charge the account and be notified or notify for account balance update.

The OCF may use existing real time rating systems, which can support all the services to be provided through the IM Subsystem. The interface between the OCF and the Rating System may comply with standard principles. Alternatively, if no such real time rating system is available, the OCF may itself include rating functionality for real time rating of all provided services. Further details on Rating are provided in Section 5.2.2.2.
The OCF does not maintain any session state.
5.2.2.2 Rating 

The rating system functionality may be provided centrally within the operator domain to enable advanced rating capabilities to IMS services.  The rating could be done based on tariffing plan defined on subscription  level or service level and special pricing rules could apply e.g. discount.  The main advantage is that the rating can vary according to operator's defined charging models and pricing related information is managed and maintained in centralized location.

Rating may also be provided through an Application Server/Network Element in case the price for the rendered service is fixed which means that it does not depend on subscription or service profile, advanced pricing rules are not applied. Both the above cases can co-exist.

5.2.3 IMS charging architecture reference points

5.2.3.7 Reference point S-CSCF/AS/MRFC - OCF (Ro)

This interface supports on-line mechanisms. 

5.2.3.8 Reference point gsmSCF - OCF (Rc)

The Rc interface shall allow access to the prepaid account.

Also, this interface shall enable co-ordination between the IMS and the GPRS layers.
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