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Abstract of the contribution:

This contribution presents an alternative for Key issue 3 where there is no need of a direct interface between the OCS and the PCRF but a slight modification to Gx/Gy is being used.
Background

Key issue 3: QoS and gating control based on spending limits was introduced in TR 23.213 during SA2#75. 

The following use cases require QoS and gating control decisions to be based on information determined by Charging Domain (i.e. OCS):  

· QoS control based on spending limits/usage cap – ability to change the QoS level based on spending limits / previously consumed units per period.
· QoS control based on purchase of an improved QoS  – ability to change the QoS level based on end-user purchase for service improvement
Tariff Plan, services cost, current user’s consumption and account status, are charging related information managed by the OCS, and are expected to serve as input for real-time Qos Control.

The main behavior expected behind these different uses cases is a “Qos change” triggered by the OCS based on its internal information. Such Qos Change may be “Qos Upgrade” or “Qos Downgrade” depending on situations, for instance on purchase of additional bandwidth for a short duration, or threshold detection respectively. 
Proposal

The following changes are proposed to TR 23.813

1. Adding a short description of the solution where Gx/Gy is slightly upgraded for the OCS to be able to steer either a QoS downgrade OR a QoS upgrade for a given user
* * * Begin First Change * * * *

4.3.2.1
Alternative solution 1 – configuration based solution

A QoS control based on spending limits can be realized based on existing PCC and online charging functionality. This requires however, that the OCS and the PCRF are configured in the following way:

· A service specific Charging Key has to be used for the service for the time the service has not reached its spending limits. This service specific Charging Key cannot be shared with any other service of the UE in this PDN connection.

· A second Charging Key has to be available for the service after reaching the spending limit (i.e. the “out of credit” event). This Charging Key can only be shared with other services if the service can remain with the current setting until the service is terminated. If the service should ever return to the original setting (e.g. after a certain time interval has been passed), the second Charging Key cannot be shared with any other service. The OCS can then instruct the PCRF to return to the original setting by denying credit for this second Charging Key.
· The PCRF needs to apply a second QoS authorization after it gets informed about the “out of credit” event.

· The OCS needs to store the spending limits for the service specific Charging Key when the credit management interaction for the service is terminated.

· The OCS needs to reset the spending limit for the service specific Charging Key after the corresponding time interval has been passed.  

Editor’s note: Configuration efforts (e.g. increased number of Charging Keys) and potential functionality enhancements (e.g. accounting of packets when applying the termination action) needs to be further analyzed.
If the PCRF and the OCS are configured appropriately, the QoS control based on spending limits proceeds in the following way:

· The PCRF applies a service specific Charging Key A for the service (that is not shared with any other service of the UE in this PDN connection) together with the QoS that is intended to be used before the spending limit is reached. In addition, the PCRF sets the “out of credit” event trigger.

· The OCS receives the Charging Key A during the credit management interaction and starts (or continues) to measure the parameter that is subject to the spending limit control (i.e. time, volume and/or event) in addition to the normal charging functionality.

· Once the OCS detects that the spending limit is reached, it denies any further credit to the PCEF. In addition, the OCS may set the Termination Action to “Allowing the packets to pass through” to enable the continuation of the service.

· The PCEF reports the “out of credit” event to the PCRF together with the corresponding PCC rule. 

· The PCRF can now react and modify the PCC rule according to the operator configuration. The PCRF would select a different Charging Key B and the QoS that has to be applied after reaching the spending limit. 

· The PCEF enforces the modifications for the PCC rule and may need to modify the bearer or even bind the PCC rule to a different bearer. In addition, the new Charging Key B is used for the credit management.

· The OCS receives the new Charging Key B and continues to grant credits for this service.

· If the OCS wants the service to return to the original QoS (e.g. after the time interval that is relevant for the spending limit has been passed), the OCS may apply the very same mechanism (i.e. denying credit, setting Termination Action). The PCRF would get informed about it in the very same way and modify the PCC rule back to the original QoS and the Charging Key A.

* * * End First Change * * * *
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