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1. Introduction
TS 23.125 is ambiguous about the granularity at which the TPF must collect charging information and apply online credit controls. Specifically, it is not clear whether bytecounts/time should be measured and/or reported separately for each Charging Rule or for each distinct Charging Key.
This emerged as a point on which different delegates had different understandings at SA2#41.

This contribution analyses the consequences of the two approaches and recommends a way forwards.

2. Discussion

2.1 Aggregation of Charging Rules at the TPF
A Charging Rule is defined in 23.125 as follows:

“Charging rule: a set of information including the service data flow filters, and the charging key, , for a single service data flow (further details can be found in 5.2).”
So, a Charging Rule identifies a single Service Data Flow.

Furthermore, it is stated in 5.4 that it “shall be possible” to report charging information per Charging Rule:

“It shall be possible to report charging information showing usage for each user for each charging rule, e.g. a report may contain multiple containers, each container associated with a charging key;”

However, it is also stated as the first requirement in 5.1 that the following shall be possible:

 “Identification of the service data flows that need to be charged individually (e.g. at different rates);”

The implication of the above is that it shall also be possible that some service data flows do not need to be charged individually. (Otherwise there would be no requirement to identify the ones that did).

Since we have established a one-to-one correspondance between service data flow and charging rule. We can conclude that it must be possible:

- to charge a single charging rule individually

- to charge several charging rules as an aggregate

This is not clearly explained in the TS. Nor is the possible role of the Charging Key in indicating the possibility for such aggregation.

The possibility to aggregate charging at the TPF makes sense for the following reason:

Operators will have many many (e.g. hundreds of) separate packet destinations (e.g. websites) which are subject to different charging policies. But, equally, the number of different charging rates applied for a single user is probably quite low, otherwise the user will not understand the charging.

An example is when a set of websites are charged at different rates depending on the user subscription (e.g. gold, silver, bronze). Gold users have a large number of sites zero rated, whereas Bronze users pay usage charges for those sites etc. The sites are grouped into a few “charging bands”, but the way they are grouped depends on the subscription level or perhaps add-on subsciption payments etc.
If charging rule aggregation at the TPF was not possible, then it would be necessary for the CRF to build ‘custom’ charging rules for each user, to reflect the aggregation of destinations that applied for that user. This would render useless the concept of pre-defined charging rules on the TPF.
It has been Nortel’s understanding, at least, that Charging Rules with the same Charging Key should be aggregated at the TPF, at least for credit control purposes, and possibly for reporting purposes as well. 

2.2 Credit control granulatity vs reporting granularity

One aspect which is not addressed will in the TS is the possibility that online Credit Control should be applied at a different granularity from collection of offline information or reporting of usage in the online case.

If multiple service data flows are rated identically, then it is clearly more efficient for them to be aggregated for the purposes of credit control. This will result in less load on both the TPF and the OCS. This principle should be applied to service data flows with the same Charging Key (within a given PDP Context).

However, it may still be useful for the charging systems to receive information about how usage was distributed amongst the different service data flows. For example for itemised billing of the subscriber. The overhead of keeping such fune granularity information, however, is significant. It should be possible to disable such data collection when it is not needed and report only per aggregate.
3. Summary

We conclude from the present definitions that a single charging rule identifies a single service data flow, noting that this does not preclude widely defined service data flows (for example a single service data flow could be defined as traffic to/from a long list of websites).

Both of the following should then be possible:

· Online charging and reporting for a single charging rule individually

· Online charging and reporting for an aggregate of several charging rules

· Online charging (credit control) for an aggregate of charging rules, with usage reporting for individual rules

The CRF should be able to control which of the above apply.
4. Proposal
We propose that by default, charging is applied per Charging Key. That is, charging rules are aggregated at the TPF for each Charging Key value (within an PDP Context).
Where it is necessary to charge a specific charging rule individually, it should be provided with a unique Charging Key.
Where it is necessary to report usage information for individual charging rules within an aggregate, this should be indicated within the charging rule.

We note that the above approach can be implemented naturally in Diameter Credit Control through the correspondances:

Charging Rule <-> Service Identifier

Charging Key <-> Rating Group

A CR is provided in S2-043095 to implement this proposal.
































































































