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Abstract of the contribution:

During TSG SA WG2#90 Usage Monitoring Control Enhancement SID proposal was presented in S2-12abcd. The need to include time based usage monitoring functionality was raised and alternatives solutions based on Gx and Gy were discussed. Some companies argued that this functionality could be supported by using existing mechanisms. According to our analysis, we concluded that the existing mechanisms does not fulfil the requirements. This paper proposes a comparison of the identified solutions. SA2 is requested to conclude on the way forward to cover the requirement.
1 Use case

An Operator proposes an offer with 3 hours of high speed QoS streaming video. When the user reaches the time allowance, the related service traffic is throttled to reduce the QoS. 
The 3 hours trafic related to the streaming may not be included in the basic data volume allowance but is possibly included when the time allowance is reached.
The time usage corresponds to the effective time of usage which does not include pause period(s).
2 Discussion
The four alternative solutions that were proposed in the last meeting are described hereafter. The first three possible solutions rely on existing functionalities, the last requires the addition of a time monitoring functionality: 

1. Use application start/stop events from TDF over Sd (or PCEF enhanced with ADC using Gx), allowing PCRF to track the amount of time a service is used for.
2. Use the OCS to track time quota over Gy for the service, and inform the PCRF using Sy when the threshold is reached
3. Use two predefined ADC rules, one for application start and one for stop, trigger a usage monitoring report indication to inform PCRF of these events, allowing PCRF to track the amount of time a service is used for.
4. Add the capability to perform time based usage reporting on Gx/Sd
2.1 Use application start/stop events from TDF over Sd (or PCEF enhanced with ADC using Gx), allowing PCRF to track the amount of time a service is used for. 
This scenario assumes that the TDF/PCEF enhanced with ADC should detect and notify to the PCRF the application start and stop. Additionally, the TDF/PCEF with ADC should be able to detect the pause periods (by triggering supplementary start and stop messages per application instance identifier, which may not be realistic for the applications with non-deducible service data flows as those applications have many instances which would substantially increase the load).
Based on Orange statistics, the customer uses on average two times the pause button per Gx/SD session, this corresponds to 100% signaling load increase on Gx/Sd interface. Based on that, this solution represents a significant load increase which may highly impact the interface dimensioning.
Additionally, such a method is applicable only to applications and not to service data flows as per existing standardization.
Conclusion 1: This scenario could generate significant increase of signaling load over Gx/Sd and may highly impact the PCC dimensioning.
2.2 Use the OCS to track time quota over Gy for the service, and inform the PCRF using Sy when the threshold is reached
This scenario assumes that the PCEF should track the time usage using Gy interface functionalities (Rating Group instead of Monitoring Key). In addition, time counters should be located in the OCS while the volume counters are located in the PCRF. This solution mandates the usage of Gy interface while the use case may be considered for pure offline charged (post-paid) customers. 
Additionally, in case of Sd interface, this scenario will only become applicable once TDF can report charging to OCS over Gy.

Conclusion 2: Such solution may make the operator undergo several difficulties to propose new offers as well as double provisioning issues (counters should be defined both in PCRF and OCS). The operator must also consider the increase of signaling on Gy. Lack of support in case of application detection and control implemented over Sd.
2.3 Use two ADC predefined rules, one for application start and one for stop, trigger a usage monitoring report indication to inform the PCRF of these events, allowing PCRF to track the amount of time a service is used for 
In addition to the supplementary signaling traffic generated by this solution as for the scenario 1, the operator has to duplicate the existing predefined rules knowing that the number of predefined rules by node is limited.
Conclusion 3:  Same as conclusion 1, plus duplication of the predefined ADC rules 
2.4 Add the capability to do time based usage monitoring reporting on Gx/Sd
In the similar way usage monitoring is defined on Gx interface, a basic time monitoring could be added. Both monitorings may be combined to optimize the signalling load. It is not needed to reconsider the dimensioning of the interface.
Conclusion 4: this solution seems to answer the requirements of operators and have a very low impact on the existing PCC architecture.
2 Action

According to the previous discussion, we consider that the operator’s requirements presented are not fully covered by the existing functionalities. SA2 is requested to agree adding the study of the different solutions proposed in in the study item on Usage Monitoring Control Enhancement in order to reach a conclusion. 
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