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1. Introduction

Contribution S2-034194 at SA2#25 considered the use of IP Flow Charging with IMS.

It was noted in that contribution and in the discussion that IP Flow Charging could be applied for IMS without further modification. The P-CSCF/PDF could use the Rx interface towards the Charging Rules Function to provide charging rules for a session. Between them, the P-CSCF/PDF/CRF must determine a Charging Key, which will later be used by the charging systems themselves to rate the flow.

However, as described in that contribution, this mode of operation implies a significant change to the charging systems in comparison to IMS Release 5.

In this contribution we firstly note that a minor enhancement to IP Flow Charging would allow it to be used with IMS without modification to the IMS Release 5 charging systems.

Secondly, we consider the consequences if both IP Flow Charging and Service Based Local Policy are used with IMS simultaneously. We make a proposal for the peaceful coexistence of these two capabilities.

2. IP Flow Charging for IMS sessions

IMS charging in Release 5 is based on correlation of IMS Charging information with GPRS charging information within the (online or offline) charging systems.

Charging Correlation provides the charging functions with the raw information about the IMS session and the access resources associated with it. Rating decisions are then made with this complete knowledge. This is illustrated in the following figure:
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Figure 1: Release 5 IMS Charging Correlation
By contrast, using IP Flow Charging as presently defined requires the P-CSCF/PDF and/or CRF to select a Charging Key for the charging rules to be applied. This is illustrated in the following figure: 
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Figure 2: IMS Charging using IP Flow Charging (as presently defined)

Note that in Figure 2, the charging system has no information which will correlate the IP Flow Charging Information with the IMS Session Information. As far as the IP Flow rating process is concerned, the Charging Key is the only input to the rating logic in the charging systems which contains information about the IMS Session. Effectively, processing which might previously (in R5) have been carried out by the online/offline charging functions themselves is instead done in the P-CSCF/PDF/CRF when they derive the Charging Key.

Therefore, whilst the same objectives can be achieved, the mechanism is considerably different from Release 5. Significant changes are needed to P-CSCF/PDF and the online/offline charging systems for IMS to support this.

In previous SA2 discussions (e.g. KIS indicator, dedicated PDP context for IMS signalling), it was agreed that adopting a radical alternative in Release 6, whilst also leaving the existing mechanism in Release 5 was not acceptable. Only two ways were decided to be acceptable, either:

· remove the original mechanism from Release 5 (in this case charging correlation) and adopt the new solution in Release 6, or

· allow for the Release 5 mechanism to also be deployed in Release 6, alongside the new solution (in this case charging correlation can be deployed alone, thus not impacting the rating elements which have implemented the Rel5 mechanisms).

Therefore, assuming we do not change Release5, and if we consider IP Flow Charging in isolation (i.e. without considering SBLP), we need to modify IP Flow Charging to support the charging correlation approach.

We consider the case of IP Flow Charging coexisting with SBLP in Section 3 below.

To support charging correlation with IP Flow Charging it would simply be necessary to include the IMS Charging ID on the Rx and Gx interfaces, so that the TPF could then include this identifier in the requests to the OCS or in the offline charging records. (In practice we might generalise this to an Application Session Identifier, since Rx is not specific to IMS).

3. IP Flow Charging and SBLP

The above described mechanism could in principle operate in parallel with Service Based Local Policy.  However, the IP Flow information provided from P-CSCF/PDF to the CRF and then to the GGSN is essentially the same information provided over the Go interface from the P-CSCF/PDF – namely the IP filters used to recognise the traffic.

In order to provide both Go gating functions and IP Flow Charging functions, the GGSN needs to match incoming packets (both uplink and downlink) against both these sets of filters – this is a real-time intensive task as it takes place for every packet. It is important to avoid performing redundant filtering  procedures – the GGSN needs to determine in advance that the IP Flow Charging filters and identical to the Go Gating filters – this is a non-trivial task especially when considering the PDF (respectively CRF) might aggregate several flows into a single filter if this is appropriate for Gating (respectively Charging).

An alternative option is available in the case that both IP Flow Charging and Service Based Local Policy are used which avoid the above problem. This is simply to identify the filters and ICID for the charging rules from the filters and ICID provided over the Go interface. There would then be no need to provide redundant filter information over the Gx interface.
[The opposite option – identifying the Go filters from the IP Flow Charging Information would also work – but this would be equivalent to deprecating the existing Go interface and adding QoS control to Gx].

Some issues for further study with this option are:

· Whether it is just the filter information, or the whole charging rule, which is 'derived' from the Go information. For example, the Gx interface could provide a 'template' rule which is not session-specific which is filled out using the filter information from the Go interface.

· Whether IP Flow granularity charging identifiers are needed (equivalent to GCIDs for PDP Contexts) to be passed up over the Go interface

4. Conclusion

From the above discussion, we firstly 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.

We conclude that, considering IP Flow Charging in isolation from SBLP, it would be simple to add support for charging correlation by adding the ICID (or a generalisation thereof) to the Rx and Gx interfaces.

Secondly, considering IP Flow Charging deployed together with Service Based Local Policy, we conclude that there is a major issue of duplicate filtering information being provided to the GGSN over Go and Gx interfaces. Aside from the redundant signalling and procedures this represents it is difficult to see how the GGSN could reconcile the information on the two interfaces into a single packet filtering table.

We conclude that in this case we should provide a single set of packet filters to the GGSN and that these should be the filters already provided over Go.
5. Proposal

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

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

3) To document the interactions between Go and Gx in the IP Flow Charging TR – specifying that packet filter information for IP Flow Charging can be derived from the Go interface in the case that both interfaces are used.

4) 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.
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