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Introduction

The purpose of this contribution is to stimulate further discussions on on-line charging. This contribution discusses an architecture for on-line charging that is able to support: (1) access charging in the PS-Domain, (2) SIP Session Control and SIP Service Charging in the IMS, and (3) Content Charging in the IMS. The proposed architecture enables a straightforward migration from the standard Prepaid solutions that are deployed today. It further also fits into the IMS service provisioning architecture that has been specified in TS 23.228. 

This contribution is a refinement of contribution S2-020148. In S2-020148, the online charging architecture for access charging and service charging is proposed. In this contribution, we content charging aspects are considered in addition. Content Charging is used to charge for services provided by Content Servers or SIP Application Servers. The technical report TR23.815 identifies the functional entities which perform content charging, SCCF and CPCF. One purpose of this contribution is to show how these could be integrated to the online charging architecture. 
A possible architecture reference model for on-line charging

Figure 1 below shows a possible architecture reference model for on-line charging. The most significant additions, compared to S2-020148, are the addition of a content server and a SIP application server. The content server provides content to the subscriber (UE-A), for example the content could be video on demand. The SIP Application Server could be for example a call-forwarding server or a SIP-based Presence server. In Figure it is assumed for simplicity that both the SIP Application Server and the Content Server belong to the operator’s network. Online charging is provided according to the IMS service provisioning architecture defined in Section 4.2 of TS 23.228. Access Charging is performed using the standard CAP interface between the SGSN and the CSE. The CSE may either be integrated in a SIP Application Server as shown in Figure 1, or be connected via an IM-SSF, as shown in the IMS service provisioning architecture in TS 23.228. From the S-CSCF’s point of view however, there is no difference between these two scenarios. 

SIP Session Control and Service Charging is performed using the ISC interface. The ISC is for example used to terminate a SIP session, but may also be used to send/receive SIP based Charging Confirmations or Advice-of-Charge messages to/from the terminal, respectively. The S-CSCF does not host Online Charging specific functions. Online Charging specific parameters and procedures may thus be modified without that the S-CSCF needs to be modified. The online specific functions are denoted as Prepaid Support Functions (PPSF) in Figure 1.

Content Charging is performed based on the use of a new reference point that has been denoted as the Ro reference point. Content Charging is used by: (1) Content Servers connected like a UE-B, or (2) by IMS SIP Application Servers to charge for services provided by these servers. In Figure 1, it is assumed that the SIP Application Server and the Content Server belong to the same operator network. The exchange of charging information between different operator networks is for further study. To connect servers from 3rd Party Providers in a secure way, the OSA Gateway can be used. 

The Content Charging Functions, the SCCF and the CPCF, are described in Section 5.1 of TR23.815. Again for the sake of simplicity, it is assumed in Figure 1 that both functions are located on the same server. The SCCF and the CPCF may however also be located: (1) on different servers in the same network, (2) on different servers located in different networks that however belong to the same operator, and (3) on different servers located in different operator networks. Due to these constraints, the interface between the SCCF and the CPCF needs to be studied more in details and has currently been left open. The Ro interface is however a possible candidate for this. 
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Figure 1: Reference Architecture for Online Charging supporting: Access Charging (via CAP), 
SIP Session Control and Service Charging (via ISC), and Content Charging (via Ro). 

Conclusion

This contribution shows that and how content charging aspects fit to the on-line charging architecture proposed in S2-020148. 
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CSE: CAMEL Service Environment. �SCCF: Subscriber Content Charging Function. �CPCF: Content Provider Charging Function.  
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