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Introduction
In R4(00)rrm029 aspects on verifying measurement accuracy in case of event triggered reporting in handover test cases where discussed. The same underlying principle as when looking at the measurement accuracies are also valid when looking at the event triggered reporting delay from a general perspective. This document will discuss some issues that needs to be considered when putting general requirements on event triggered reporting delay.

Discussion
In figure 1 below a test signal represented by the CPICH Ec/Io from one cell is shown (CPICH 1). The CPICH Ec/Io level changes momentarily from –infinity up to –14dB. Layer 1 in the UE estimates the average value of the signal over the measurement period. The sudden change in signal level will then be smoothed out seen from the UE perspective and is shown in figure 1 as the curve “UE meas”. The “UE meas.” curve is generated using a sliding window with the length of one measurement period. Observe that in this ideal case (figure 1) the additional delay caused by the cell search procedure finding CPICH 1 is not considered. The scheduling of UE measurements is of course independent of the change of the test signals and therefore measurement timing can be totally asynchronous with signal level changes. 
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Figure 1
Measurement reporting delay requirements

In the figure the timing of two UEs, UE A and UE B are shown. The layer 1 reporting instances are shown with arrows at the end of the measurement period. The reported layer 1 measurement value is used in the event evaluation. In this scenario a reporting threshold is set at CPICH Ec/Io equal to –16 dB. Looking at UE B the timing of the internal measurement cycle will lead to that a value of –15dB is reported at point B1. As the measured value is above the threshold a report will be triggered and reporting delay will in this case be less than the measurement period. However for UE A, the first report at A1 will be below the threshold and hence it will take one more measurement period to point A2 before the event will be triggered. In this case it will take almost 2 measurement periods before the UE will detect the event.

In this example it is shown that the event triggered reporting delay will be dependent on the timing between the UE internal measurement cycle and the time when the change of test signal level occurs. Other aspects that needs to be considered when defining general requirement on event triggered reporting delay are:

1. The total level change of the test signal

2. The event triggering threshold level in relation to the start- and end-level of the test signal

Therefore putting a general requirement without any assumptions on the above conditions will lead to that the requirement needs to consider a worst case scenario, e.g. putting an event triggering threshold very close to the end-value of the test signal may require up to two measurement periods delay before it is detected by the UE.

From the above discussion it is also clear that depending on the UE measurement timing in relation to the test signal changes, different UE may report a different measured CPICH Ec/Io when the event is triggered, even if ideal measurements are assumed. Any value that is in-between the event triggered reporting threshold and the end-value of the test signal will be a correct value to report.

This is inline with the discussion in Tdoc R4(00)rrm029 where one possible way to verify the accuracy in the test event triggering test cases is to add the measurement accuracy to the event triggering threshold- and end-value, e.g. the reported value shall be within (threshold – accuracy) and (end-value + accuracy). This requirement when verifying the accuracy for event triggered reports may seem very loose, but the reason for that is that we have no knowledge of the “true” value when the UE triggers the event in test cases using step function test signals.

Due to the large spread that needs to be accepted in the reported value when using test signals with step changes to verify measurement accuracies we do not see this as a meaningful test. It needs to be pointed out that this is just an issue of how to verify the measurement accuracy in event triggered reports and it is believed that the UE measurement performance/accuracy will not be any different if the UE uses the measurement result for periodical or event triggered reporting.

Conclusion
From the discussion the following conclusions can be made:

· For the general case, the event triggered reporting delay requirement can not be less than two measurement periods, assuming the cell triggering the event has been measured by the UE prior to the event.

· Measurement accuracies is proposed not to be verified using step test signals and event triggered reporting because it not possible to set relevant accuracy requirements for that case.
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