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Introduction

The compromise views in S2-020025 (from Ericsson, Nortel and Nokia) and in S2-020149 (Siemens) appear to be a good steps towards getting an agreed architecture for the charging in TR 23.815.

However there are some detailed comments that Vodafone would like to see incorporated into the text, and, hence we have tried to develop the contributions further.

Summary of issues

1)
the Ro interface might not be very straightforward to standardise and hence it may be worthwhile keeping it as a solely “event based” charging interface. Thus for the duration/bandwidth related charging from the S-CSCF, it may be easier to direct these flows across the ISC interface towards the existing CAMEL pre-pay charging platform.

Note that this should not preclude future releases of the Ro interface being enhanced to support the duration/bandwidth charging. 

2)
Routing to OCF/CSE

The use of the Cx interface permits the HSS to download the address of the CSE (or at least the address of the IMSSF). 

For routing across the Ro interface, it is proposed that the S-CSCF transfers the OCF address to the application server in some extension to SIP. The OCF address would also need to be passed across the Cx interface.

Routing from the OCF to the CSE/account function would use a ‘locator’ function associated with the OCF (eg LDAP).

3)
“security mechanisms”: Typically the CSE is only connected to trusted entities and thus no special security functions are needed on the ISC interface. “Less trusted” application servers are only connected via the Ro interface and thus one of the functions of the OCF should be related to ‘security’.

4)
Location of account function. It appears to be very difficult to describe the interfaces (eg Rc) when the location of the Account function is not fixed. Given that there appears to be little commercial incentive to move the account function from the CSE, the proposed figure shows the account being located in the CSE. 


For the cases where the an IMS network does not want to use a CSE, then the figure just shows that the OCF uses the Rc interface to interact with a ‘standalone’ Account Function. Note, that there is still nothing that prevents an integrated implementation of OCF and CSE/Account.


The one thing that this architecture would not currently support is that the SGSN’s CAP charging could not be moved across the Rc interface to an account function within the OCF.

5)
Rating server separate from OCF: This is described in the text, so it is worth showing in the diagrams.

6)
Advice of charge. Customers need to be provided with information that enables them to understand the cost of the services (to be) offered. To avoid undue complexity, it is suggested that the Ro [and Rc] interfaces should have the functionality to carry requests to the OCF for forwarding on to the rating server. 

Proposal

It is proposed to take the figures and text as a baseline for further discussions and contributions on on-line charging architecture. The figure and the corresponding text is proposed to be [modified and revised and then] added to [TR 23.815] Sections 5.2.2:

********************************** New sections ***********************************

5.2.2 Architecture reference model for on-line charging
Figure 5.x below presents the on-line IMS charging architecture.
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Figure 5.x: On-line IMS Charging architecture 

5.2.2.1 Online Charging Function (OCF)

The main role of the OCF (Online Charging Function) is to support ‘event based charges’ for prepaid IMS subscribers. The OCF connects to MRFC and AS (and other nodes which generate event based charges) through the Ro reference point, which supports online mechanisms. 

The OCF connects to the CSE through the Rc interface, or, as an operator option, the OCF and the CSE may be co-located. 

The Subscriber Prepaid Account Balance is similar to a CAMEL Service Data Function. The Rc interface is used as the interface between OCF and the Account Function. As an operator option, OCF, CSE and Account Function can all be co-located.

For use of accesses other than UTRAN and GERAN, the CAP interfaces and CSE are not used. In this case, it is an operator option as to whether the Rc interface is used between OCF and Account Function, or, whether they are co-located.

The Rc reference point needs mechanisms to handle the account. Essentially, the OCF must be able to check the account balance, credit or charge the account and notify for account balance update.

The Rc reference point and the OCF also provides functionality for the correlation of CDRs into a single billable item.

The OCF interfaces to a real time rating system via the Re interface. The interface between the OCF and the Rating System should 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 described in Section 5.2.2.3.

5.2.2.2

Re-use of existing on-line real-time charging solutions for IMS bearer/bandwidth-time charging

The IMS Service provisioning architecture provides means to use CAMEL-based services for IMS via the ISC interface and the IM-SSF functional element as defined in [4], [8], [9]. 

For the duration/bandwidth related charging from the S-CSCF, the ISC interface towards the existing CAMEL pre-pay charging platform is used.

Note: in future releases the Ro interface could be enhanced to support the duration/bandwidth charging. 

5.2.2.3

Rating 

The rating system functionality may be provided centrally within the operator domain to enable advanced rating capabilities for 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.

5.2.2.4

Routing to OCF/CSE

The HSS uses the Cx interface to download the address of the CSE (or at least the address of the IMSSF) as part of the normal ISC filtering information. 

For routeing across the Ro interface, the S-CSCF transfers the OCF address to the application server in a SIP extension. The OCF address is past from HSS to S-CSCF across the Cx interface.

Routing from the OCF to the CSE/account function would use a ‘locator’ function associated with the OCF (eg LDAP).

5.2.2.5

Security

Typically the CSE is only connected to trusted entities and thus no special security functions are needed on the ISC interface. “Less trusted” application servers are only connected via the Ro interface and thus “security for Ro interface” is one of the functions of the OCF.
5.2.2.6

Advice of charge.

Customers need to be provided with information that enables them to understand the cost of the services (to be) offered. The Ro [and Rc] interfaces shall have the functionality to carry requests to the OCF for forwarding on to the rating server function. 

5.2.3 IMS charging architecture reference points

Text to be added…..
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