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Introduction
This contribution proposes an architecture for on-line charging that supports service charging in the IMS  and/or access charging in the PS-Domain. Furthermore, the proposed architecture enables a straightforward migration from the standard Prepaid solutions deployed today. 

This contribution is a refinement of Tdoc S2-012830 discussed in Kobe.

Discussion

This contribution proposes that Prepaid charging is provided according to the IMS service provisioning architecture already described in Subclause 4.2 of TS 23.228. No changes need to be made to this existing architecture. The Prepaid server is connected via the ISC interface to the S-CSCF. In the case that the Prepaid server only supports the standard CAP interface, an IM-SSF can be used for the conversion to the ISC. The latter (use of IM-SSF) enables the re-use and the migration of existing Prepaid servers.. Having the pre-paid server directly connected above the ISC interface enables to deliver full multimedia pre-paid service. 

The Prepaid-Support-Functions such as for example the Budget Control, the Announcement Control, the Prompt-and-Collect function etc. are assumed not  to be located in the S-CSCF. 

Performing Prepaid charging according to the existing IMS service provisioning architecture described in TS 23.228 has the following advantages: 

1. a low standardisation effort. This is because from the S-CSCF’s point of view, the Prepaid server acts like a SIP Application Server. No new interface needs to be defined as CAP (for the interface with GPRS) and ISC are re-used. This avoids high standardisation effort, which  would be required for the definition of new interfaces. This is especially true considering the tight deadline of Rel-5. The handling of the unique user pre-paid account, logic to control the session when credit runs out are kept in a unique central place.

2. it enables a straightforward migration from existing standard CAP based Prepaid solutions. Note that the use of CAP is only intended for legacy services. It is not intended to further develop CAP. For new services, Prepaid Servers supporting the ISC interface as shown in Figure Y  are envisioned. 
3. the proposed solution is able to support access charging and/or service charging and/or content charging. One single account is maintained for the subscriber. 

4. access charging can be provided based on the standard CAP interfaces to the SGSN. No additional standard is required for access charging in the PS-Domain. 

5. the solution does not require prepaid specific changes to the S-CSCF. This enables the deployment of future Prepaid extensions without updating the S-CSCF . 

6. the Session Control is provided via the ISC interface. This enables the Prepaid Server to terminate the session, for example when the balance of the subscriber’s account has run empty, or to connect the user with any form of announcement / digit collection server if the account of the user is falling below a pre-defined threshold. 

7. in the proposed solution, the Prepaid Server is invoked like a SIP Application Server (e.g. based on static filters downloaded at registration time). There is no need for additional mechanisms to: (1) find the particular Prepaid server that hosts the subscriber’s account, and (2) to invoke the Prepaid server. This simplifies the implementation on the S-CSCF. 

8. Any form of parallel credit consumption is supported. The architecture supports on-line charging even in case of simultaneous SIP sessions (each with a number of separately charged media components) running in parallel with pure (GPRS) access charging due e.g. to plain WEB surfing or with also parallel e/m-commerce transactions.
Proposal
We propose to add the following text to TR 23.815:

5.2.2 Architecture reference model for on-line charging

Online charging is provided according to the IMS service provisioning architecture defined in Subclause 4.2 of TS 23.228. In this architecture, the Prepaid Service Environment is connected via the ISC interface to the S-CSCF. Servers that only support the standard CAP interface, can be connected using an IM-SSF. The IM-SSF performs the appropriate conversion from CAP to the ISC. Both alternatives are shown in the following. Figure X depicts how existing Prepaid solutions using standard CAP can be re-used for the IMS. This solution is intended for the support of legacy services in the IMS. 
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Figure X. Online Access and Service Charging for the non-roaming Case 
based on a CSE that only supports the standard CAP Interface.

Figure Y shows the solution in which the Prepaid Service Environment supports the ISC interface such that no IM-SSF is required anymore. This solution also enables the deployment of new Online charging services because it does not rely on Online Charging specific changes to the ISC interface.  
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Figure Y: Online Access- and Service Charging for the non-roaming Case 
based on a Prepaid Service Environment that supports the ISC Interface.
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