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Introduction

This contribution provides an overview of various configurations for Charging and Billing for both pre-paid and post paid scenarios. Based on these configuration overviews, a C&B architecture model is proposed for inclusion in our new draft document on this topic.

Discussion

There are many scenarios that need to be examined in order to complete our work on architecture support for charging and billing. The following figures show a few configurations that need to be supported. This is not intented to be an exhaustive coverage of all possible configurations but is rather meant to serve as an example to arrive at an initial view of a possible architecture.

The following figures show a physical representation of the functional blocks involved in IMS charging and billing configurations that an operator might want to deploy.

Home user post-paid example

The first is the most straight forward situatation in which the operator is providing post paid charging and billing for a customer in a home network.
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Figure 1. Home System Post-paid Example

In the scenario shown in Figure 1, the GPRS subsystem, the S-CSCF, the MGCF, and the End-Point Application all generate Charging Detail Records (CDRs). These would relate to transport resources, session information, gateway resources, and application content respectively. All of this accounting information needs to be able to be correlated in the Billing System and thus a common billing identifier will need to be allocated and passed among these elements.

Home user pre-paid example

Figure 2 shows a home network configuration where the pre-paid/real-time service is provided by an OSA application. 
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Figure 2. Home System Pre-paid Example

In Figure 2, the AS receives real-time session control information as well as SDP resource information via SIP from the S-CSCF. Subscription information is available to the application via the Sh interface from the HSS. Other real-time accounting information may also be available from the AAA portion of the HSS if needed. 

In this configuration the AS might provide information to the UE via the S-CSCF for example to notify of charges or amount of pre-paid remaining. The AS would provide control over the session as necessary via the S-CSCF for example to terminate a session should credit expire.

Roaming user post-paid example

Figure 3 shows an example of the user being in a roamed-to network.
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Figure 3. Roaming Subscriber Post-paid Example

Figure 3 shows an example configuration with a roaming subscriber. CDRs are still generated by the GPRS subsystem and the MGCF for transport and gateway information respectively. In addition, the P-CSCF is shown to generate CDRs which would provide visited network session information records. The CDRs from the IMS are delivered to the AAA function in the visited network which would filter the information and proxy the CDRs on to the home network AAA using the Diameter infrastructure. This example also shows that the CGF and the Accounting server may be combined in the same physical entity but serving a broader function than an existing CGF, for example, correlation of IMS and GPRS post-paid accounting records if desired. 

Roaming user pre-paid example

In Figure 4, the roaming user is accessing a pre-paid service.
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Figure 4. Roaming Subscriber Pre-paid Example

In Figure 4 the pre-paid service is provided by an OSA application and the application service has access to the same information and can exert the same control as in the home case via the S-CSCF. As in Figure 2, real-time accounting records may also be available from the Accounting function of the AAA portion of the HSS if needed. 

Roaming user pre-paid CAMEL AS example

Figure 5 is a another example which shows a roaming subscriber where GPRS or a combined GPRS/IMS application provides the pre-paid service.
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Figure 5. Roaming Subscriber, CAMEL Pre-paid Example

In this scenario the pre-paid service could be managed by the CAMEL Environment as in current GPRS pre-paid service or could be co-ordinated with the IMS via the SIP interface to the S-CSCF. As shown in Figure 5, post-paid records may also be collected and correlated.

Proposal

It is proposed that the following text be used as part of the initial text for the functional description and architecture sections of the IMS Accounting architecture document.

X.Y.1
CDR Generation Function

The following elements of the IMS shall have the ability to generate CDRs related to IMS sessions:

S-CSCF – The S-CSCF generates home network records related to session events (e.g., session start, session stop, etc.) and may include information related to session configuration such as end-point identifiers. 

P-CSCF – The P-CSCF generates visited network records related to session events (e.g., session start, session stop, etc.) and may include information related to session configuration such as end-point identifiers.

MGCF – The MGCF generates records related to session gateway resource utilization.

MRFC – The MRFC generates records related to session bearer processing resource utilization (e.g., transcoders, bridges, etc.)

AAA – The AAA generates records when acting as a AAA proxy. These records contain information which has been received from other elements in the network but may filter this information for inter-system use.

X.Y.2
CDR Collection Function

The accounting portion of the AAA function is responsible for the collection and correlation of Charging Detail Records (CDRs) from various elements in the network for IMS services. Records are correlated based on a common Charging Correlation ID (CCID). The AAA function shall be able to collect and correlate records from all IMS CDR generation functions as well as to collect and correlate properly formated records passed on from GPRS subsystem elements and from End-Point Applications.

The accounting portion of the AAA function, while logically part of the HSS, may be physically co-located with other accounting related functions such as a Charging Gateway Function or a Billing System Function.

X.Y.3
Charging Correlation ID 

The S-CSCF is responsible for the allocation of a globally unique Charging Correlation ID. The CCID is assigned by the S-CSCF and is made available to all IMS elements for use in tagging CDRs related to a particular session. In addition the CCID may be made available to other elements, such as End-Point Application Servers, to allow for content charging etc.

X.Z.1
Functional Architecture for IMS accounting

The functional configuration of IMS accounting entities is presented in Figure j. The figure is logical in nature and the specific physical organization of these entities is an implementation/deployment issue. If two logical entities are implemented in the same physical equipment, the relevant interfaces may become internal to that equipment.
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Figure j. Configuration of IMS Accounting entities
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