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1. Introduction

Release 5 IMS includes the capability for the P-CSCF to indicate to the UE that certain media components of an IMS session should not be multiplexed onto a single PDP Context by the UE, even if those media components have compatible QoS requirements. 

Additionally, Release 5 IMS contains a restriction that media components from different sessions shall not be carried by the same PDP Context, even if those media components have compatible QoS requirements. 

This capability and restriction is provided in order to ensure that separate charging information (GPRS Charging Records) can be collected for such media component.

This mechanism has the following flaws:

· The construct of Secondary PDP Contexts was intended to provide for differentiated QoS treatment. Use of separate Secondary PDP Contexts for other reasons is sub-optimal in terms of PDP Context resources and potentially in terms of radio resources (although the latter depends a great deal on RRC algorithms).

· It is only required for GPRS and so represents a GPRS-specific capability embedded in the 'Access Independent' part of the IMS system

Fortunately, in Release 6, the tools are available to provide separate charging information for flows which are multiplexed into a single PDP Context. Specifically, this is the IP flow charging capabilities.

This contribution investigates how the grouping indicator and the artificial restriction of using the same PDP Context for multiple IMS sessions can be abandoned for cases where IP Flow Charging capabilities are available. Note that the indicator we are concerned with here is the indication from P-CSCF to UE.

2. IP Flow Charging for IMS sessions

There are two ways in which IP Flow Charging could be used with IMS. The first is based on dynamic provision of new charging rules to the Traffic Plane Function. The second is based on changing the granularity of the existing IMS Charging correlation mechanism.

2.1 Charging rules approach

In this approach, the P-CSCF provides charging rules for the individual Media Components (or indeed sub-flows within them, if required) to the Charging Rules Function over the Rx reference point. These rules are further passed to the Traffic Plane Function via the Gx reference point.

This approach implies that the filters for the IMS flows are supplied to the GGSN independently over the Go reference point (for QoS policy) and the Gx interface (for charging rules). Note, though, that it is not necessarily the case that the granularity required for QoS policy is the same as that required for Charging – for example several real-time Media Components may be policed independently for QoS but may be grouped together for charging purposes.

This approach implies a significant change to IMS charging. Current IMS charging is based on correlation. The IMS real-time components are not involved in any decisions related to rating. Instead, both IMS and GPRS charging information related to an IMS session is passed to the (online or offline) charging systems. The IMS and GPRS charging identifiers exchanged over Go are used to correlate the records/requests related to the same IMS session. The charging systems then take rating decisions based on this complete information.

By contrast, a charging rules approach requires that a decision on the Charging Key for the rules is made by the P-CSCF/CRF before the rules are supplied to the GGSN. This does nor represent a complete rating decision, but the Charging Key is then the only information that the online or offline charging systems have in order to make a rating decision about the IP flow – it does not have access to the detailed IMS session information.

This just means that the rate to be applied to an IMS flow must be one of a pre-defined set, corresponding to the Charging Keys. The decision on which is made by the P-CSCF/CRF. In practice this probably provides most of the charging flexibility that operators require, but it does represent a change in capabilities, logic and location of functionality compared to Release 5.

2.2 Charging correlation approach 

In this approach, the granularity of the (GPRS) Charging Identifiers supplied to the P-CSCF over Go is changed to correspond to the granularity required by the CSCFs, rather than a per PDP Context granularity.

The Charging Identifiers then identify IP Flow Charging records rather than GPRS Charging records. The required filter information and indeed grouping information (which specifies the required granularity) are already present on the Go interface.

There are enhancements needed to allow multiple authorization tokens to be associated with the same PDP Context. This allows media components from multiple different IMS sessions to use the same PDP Context. Minor enhancements may be required to the Go interface in Release 6 in order to express the relationship between Charging Identifiers and groups of flows since in Release 5 the relationship is 1:1:1 between Charging Identifier, PDP Context and Go REQ/DEC exchange.

With this approach, there is no change to the downstream handling of IMS charging/rating – offline charging systems still receive CDRs for the IMS session and GPRS data flows along with correlation identifiers which link the records. For online charging, a coupon request is made to the OCS for every flow for which separate charging is required within the same PDP Context – one request is made for each PDP Context. These requests also include correlation information which allows the rating decision to be based on complete session information.

3. Conclusion

From the above discussion, we conclude that there are advantages to maintaining the existing Correlation-based approach to IMS charging, since this allows operators to enjoy the benefits of IP Flow Charging for IMS without the need to significantly change the IMS charging/rating systems from Release 5.

However, there may also be advantages, primarily simplification, to using the Charging Rules approach.

We note that the Charging Rules approach to IMS charging requires no special additional standardisation work – the IMS is treated just like any other application requesting dynamic charging rules over Gx.

4. Proposal

1) To agree the conclusions described above, and possibly document them in a suitable TR (e.g. the IP flow-based charging TR or within the IMS Access Independence TR (text above to be edited off-line)

2) To document the requirement for IP flow granularity charging correlation over Go in the IP Flow Charging TR (text to be drafted off-line)

3) To include requirements in 23.228 (Release 6) for support of IMS Charging Correlation based on an IP Flow granularity. Remove the restriction of mandating separate PDP Contexts for different IMS sessions. Also, when IP Flow granularity charging correlation, or dynamic charging rules are used for IMS charging, then the grouping indication from P-CSCF to UE shall not be included.

4) To include requirements in 23.207 (Release 6) for support of charging correlation identifiers on an IP flow (or flow group) granularity.
































































































