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3
Justification

According to clause 4.3.7 in TS 22.115) there is a requirement that charging be based on identified IMS communication service and the services in use.
IMS enables deployment of new services that can be concatenated. Thus for one session, more than one AS can process a call from User A to User B. Because each service used influences the charging result, an aggregation/correlation of charging data from several IMS elements is required to correctly charge the subscriber. Depending on the services being executed and the particular call type being processed, information from additional IMS nodes, such as the MGCF may also be required to correctly charge the subscriber. The IMS Charging ID (ICID) is used for this correlation.

Information collected in a CDR from S-CSCF indicates which Application Servers are involved in an IMS session. Each AS provides charging data required for correct charging of the session in a separate CDR. When multiple services are invoked on a single AS, it is common practice for each service to generate its own charging data resulting in an individual CDR per service. In this case, the Application Servers information is not sufficient to determine that multiple CDRs are required to correctly charge the session.
In addition in the current IMS Charging, accounting information generated by several network elements may neither be received in real-time nor be synchronized. Currently charging information in CDR cannot enable the Billing Domain (BD) to check integrity of IMS CDRs involved in an IMS call. This could result in the incompleteness of IMS charging correlation.
Also, not all of IMS network elements involved in an IMS call generate charging information since operators may configure just several IMS network elements to generate charging information based on their requirements. This means charging correlation is only applied to CDRs created by these configured IMS network elements. Thus the Billing Domain needs to know which IMS network element is generating offline charging information and is involved in the IMS call to judge the integrity of IMS charging correlation.
Accounting information across several network elements may also neither be received in real-time nor be synchronized. As specified in  TS 32.260 clause 5.2.2.2.4, CDF Connection Failure, CDRs of 1 network element may not be received within a pre-set timeframe. Still a rating algorithm must never overcharge even in case of such delayed CDRs.
When processing millions of records from multiple IMS nodes (with, in some cases, multiple records per node), an efficient method is required to guarantee that all the records necessary to charge the user for the IMS session have been received to allow a correct correlation.

Accurate differentiated service-aware correlation and rating requires an algorithm to determine if all CDRs are delivered and available for processing. Problematic is a correlation of CDR's in cases like:
· Rating of CDRs only based on Service 1 information will be faulty in case AS hosting Service 1 and AS hosting Service 2 both had been involved. 
· An algorithm expecting always Service 1 and Service 2 CDRs will fail, where only AS hosting Service 1 had been involved. 
· An algorithm to determine if CDRs from all IMS nodes (not only AS) necessary have been received.
4
Objective

The objective of this study item is to identify methods to guarantee that all the relevant charging data for an IMS session has been received to allow a correct correlation in order to charge the IMS session correctly.

The study covers scenarios where a concatenation of applications leads to a correlation of charging relevant information.
In addition a method to identify all network elements generating CDR for offline charging within an IMS call in order to serve for an effective and accurate IMS Charging correlation is in focus of this study.

The following scenarios should be covered by the Study at minimum:
-
IMS calls where the service invocation is done in the originating and/or terminating home network. Scenarios to be considered should cover different network scenarios like roaming, transit, PSTN interworking, intra home network or home-a to home-b network.IMS Calls where a concatenation of applications appear. The invoked applications can be provided by AS from different networks.
-
IMS Calls where an Application Server hosts several applications invoked during one call.

-
IMS Calls where call leg manipulation apply and more than one application is involved.
-
IMS Calls where only several IMS network elements are necessary to generate charging information based on operator’s configuration.
-
Other scenarios where a correlation of charging relevant information created by application servers are needed.
The study will potentially identify recommended enhancements to the charging architecture, message and CDR content, and internode signalling.

5
Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects

This is a charging study.
8
Security Aspects

None.
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