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1 Introduction
In RAN#70 a new work item for RRC Optimization for UMTS was approved [1]. One of the objectives of the work item is to introduce a generic version of the filtered UPH measurement and that objective is discussed in this paper.
2 Discussion
2.1 Background 

In release 12, a filtered UE power headroom (UPH) measurement was introduced in the MAC specification [3] as part of the work item “Further EUL Enhancements”. The UPH measures the maximum UE power relative to the power used by DPCCH. It was designed to be used specifically for the fast TTI switch feature. However, the measurement could be used also for other purposes. 

Especially for triggering compressed mode start the UPH measurement is suitable. Currently compressed mode start can be triggered in UL by using Event 6d (the UE Tx power reaches its maximum value). The triggering of Event 6d is dependent on UL data activity and can be difficult to tune:
· With E-DCH in the UL, the maximum power can be reached quite easily when there is enough data to send. As a consequence, the event can be triggered without any coverage problem and can lead to frequent, false compressed mode triggering. The time-to-trigger parameter can be used to limit the amount of false triggering, but it will also delay the process. 
· When there is a temporary inactivity in the UL, event 6d is not triggered if the UE moves out of coverage as the physical control channels (DPCCH and HS-DPCCH) are not using very much power. By the time an Event 6d is triggered the DPCCH and HS-DPCCH have used up all the power and there will not be sufficient power to send the event itself.
The UPH measurement is not affected by the presence of data and it can be triggered correctly even without any ongoing data transmission. Therefore it is a good coverage indication and ideal for triggering compressed mode start.
The UPH measurement is currently designed specifically for the fast TTI switch in the MAC specification. In the RRC specification a number of measurement events are defined. If the use of UPH measurement is extended also for other purposes it is better to define it in the same way as other measurements are defined, i.e. as events with a measurement identity in the RRC specification. In that way the measurement is more in line with current implementation which increases the clarity. It also simplifies extension of the measurement for different purposes as different measurement identities can be defined for different purposes. From an implementation point of view, it is also easier that different measurements are handled in the same way. One scope of the agreed work item is to define such a generic UPH measurement.
2.2 General measurement
Measurements in the RRC specification are configured with measurement identities. The reporting can be configured to be periodic or event-triggered. Different reporting criteria exist for when the UE should report an event. Examples of such reporting criteria are:
· Triggering threshold

· Hysteresis

· Time-to-trigger

· Filter coefficient

· Reporting interval (for periodical reporting)
· Amount of reporting (for periodical reporting)
· Pending (time) after trigger
For a generic UPH measurement, event-triggered reporting based on a threshold, for when the maximum UE power relative to the power used by DPCCH goes below a certain limit, is preferred in order to reduce the amount of reporting. Two events may be needed, one for crossing a configured threshold from above and one for crossing a configured threshold from below.
As an example, when UPH events are used to trigger compressed mode, the UE can be configured with one event to indicate when the UPH becomes too low and compressed mode should be started. It can also be configured with two events, one indicating that the UPH is too low and one indicating that it is too high, meaning that compressed mode should be started or stopped respectively. For the first case when only one event is configured, it is beneficial to have periodic reporting for as long as the triggering criteria are fulfilled, so that when the radio conditions become good again compressed mode can be stopped.
A UPH measurement is a type of UE internal measurement, so two new events of type Event 6 can be defined.
Since UPH measurements may fluctuate substantially, some filtering will be needed. Depending on the filtering applied, the filtered UPH measurements can fluctuate more or less. As an initial assumption, a hysteresis and a time-to-trigger can be defined together with the events. 
So in summary two new events, e.g. Event 6x and 6y may be needed. The following can be defined for a generic UPH measurement:
· UPH threshold
· Hysteresis

· Time-to-trigger

· Filter coefficient

· Pending (time) after trigger
Proposal 1: Discuss the implementation of new events for a generic UPH measurement.

3 Summary

RAN2 is kindly asked to discuss the following proposal:
Proposal 1: Discuss the implementation of new events for a generic UPH measurement.
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