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Introduction and Background
The separation of event reporting functionality between the PCEF and the BBERF introduced in Rel-8 implies that some Gy trigger events that may cause a change in rating conditions could no longer be monitored directly in the PCEF.  This problem was discussed at SA2#65 and it was agreed in S2-084351 that the scope of credit re-authorization triggers, provided from the OCS over the Gy interface to the PCEF, should be extended to the BBERF via the PCRF.  
It was decided that the PCEF shall inform the PCRF whenever such trigger events are armed by the OCS for a credit management session. Doing this would enable the PCRF to install corresponding Gxx event triggers in the BBERF. If an installed event would then occur at the BBERF the BBERF could report this to the PCRF and the PCRF in turn could inform the PCEF. This would finally trigger a credit re-authorization due to a rating condition change over Gy.

Discussion

Separating the possibility to monitor events armed by the OCS from the logical node that terminates the Gy interface and moving this functionality to a new external node creates two problems related to timing. The first problem is to determine when a credit re-authorization trigger has been armed in the BBERF; it is not until this has been confirmed that the credit authorization procedure can be considered to be completed by the PCEF. This implies the need for some kind of feedback mechanism from the BBERF to the PCEF. 

The second problem is caused by the potential informational difference in what is known by the PCEF for a certain IP-CAN session and what is the actual case in the BBERF. There is in some cases a possibility that the OCS has been provided with “old” input for a credit authorization request. There is also a chance that rating conditions could change after a credit authorization procedure has been initiated, but before any event triggers could be installed at the BBERF. This could e.g. happen at the detection of a new service flow associated with a charging-key for which there are currently no existing credits. This is exemplified in Figure 2. It could also happen at IP-CAN session establishment or at IP-CAN session modification when the modification is triggered by a Gateway Control and QoS Rules Request Procedure. The consequence of these two problems is that there is a risk that a service may be incorrectly charged for.
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Figure 1. Credit authorization is considered to be completed (the service is authorized and consequently charged for), but the conditions for rating has changed before the appropriate event triggers have been armed in the BBERF.

Proposal

Based on the discussion we present the following solution:
· It is proposed that if credit re-authorization triggers are received from the OCS that can not be monitored by the PCEF, then the PCEF shall inform the PCRF of the requested triggers and await the positive acknowledgement from the PCRF before the credit authorization procedure can be considered to be completed.

· When event triggers are provided to the BBERF in a QoS Rules Provision procedure then the BBERF shall report the associated parameter values in the response back to the PCRF.

· When the PCRF receives the acknowledgement from the BBERF over Gxx it shall notify the PCEF that the requested event triggers have been installed and forward the associated parameters to the PCEF. 

· If the information received at the PCEF triggers a credit re-authorization, then the PCEF shall provide this information to the OCS in an update credit request. Otherwise the credit authorization procedure may be considered to the completed (i.e. authorized payload may consume granted credits).
An example on how the solution would solve the problem is showed below in Figure 2. In this example a new service is detected that triggers a credit request. Payload is buffered during credit authorization in this example.
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We propose that SA2 agrees to the above described corrections.

If the proposed solution can be agreed by SA2 then we suggest documenting this in 23.203 by adopting the changes contained in documents S2-084470.
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Figure � SEQ Figure \* ARABIC �2�. Credit authorization is completed when the BBERF has acknowledged installation of event triggers and confirmed that rating input was correct �(or provided updated information which may then cause re-authorization of credits.).
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