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1. Introduction

This contribution analyses the configuration of test case proposal [1], and proposes values for L3 filter coefficient and power settings of cells.
2. Discussion

Correct behaviour when L3 filtering is configured in DRX is described in 36.331

2>
adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficent k assumes a sample rate equal to 200 ms;
In practical terms, assuming the UE performs measurement sampling every TDRX this filter adaptation can be, for example, achieved by using a compensated filter coefficient calculated by

a = 1/2(k/4)
acomp = 1-(1-a)TDRX/200
In this contribution we evaluate the time domain response of UE which use the compensated coefficient acomp, (representing a correct UE implementation) compared with the uncompensated coefficient (representing incorrect UE implementation). 

For the purposes of evaluation, a 5 sample flat sliding window was assumed for L1 filtering, although the exact details of the L1 filter are UE implementation dependent.

3. Results
Figure 1 shows the response with k=19 for compliant and non compliant UEs. A 3dB difference is needed to be sure of triggering the event A3 (Neighbour becomes offset better than serving) in this test, considering RAN4 intrafrequency relative measurement accuracy requirements. While it can be seen that a non compliant UE is rather likely to fail the test case, it is also quite possible that a good UE will fail, since the filter response only reaches close to 3dB difference at around 20-25 seconds, much longer than the 6.4 second test requirement proposed in [1].
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Figure 3 : Filter response for 3dB step, k=19

To ensure a UE complaint to core specification is likely to pass the test case, it would seem desirable either to ensure the filter response is more rapid, or to extend the allowed time in the test.
Figure 2 shows the filter response with k=9
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Figure 2 : Filter response for 10dB step, k=9

At 6.4 seconds, it can be seen that the filtered difference is close to (but not quite) 3dB in the compliant UE and hence with a small additional power difference between cells it should be possible to ensure that the compliant UE always passes the testcase. However, there is also a risk that a non-compliant UE may pass the test case eg if its measurement accuracy is not on the worst case limit of the specification. This is especially true if the measurement errors have non-zero bias (eg RF impairments) although this may be less of an issue for intrafrequency relative accuracy.
To improve the differentiation between a compliant and non compliant UE, a bigger step size may be used. Figure 3 shows the results with a 10dB power step, and the difference between the good UE response and the bad UE response is approximately 3.5dB after 6.4 seconds. 
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Figure 3 : Filter response for 10dB step, k=9

Given the need to ensure that both test cells are detectable before and after the power step, and the need to make large power steps to better differentiate the desirable and undesirable behaviour, it seems that it would be preferable to test the L3 filter behaviour in an inter-frequency configuration. Considering that the same compensation function of L3 filter would be applicable for intra and inter-frequency, it seems reasonable to expect that good behaviour on inter frequency measurements would also be indicative of likely good behaviour on intrafrequency.
Considering inter frequency measurement accuracy of +/-6dB, it would be necessary to introduce an even larger power step such as 20dB, which as shown in figure 3 gives around 6.6dB difference between the good UE response and the non-compliant UE response after 6.4 seconds. 
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Figure 4: Filter response for 20dB step, k=9
Consideration of the appropriate trigger threshold also needs to be made. Considering that the condition for A3 reporting is 
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Looking at figure 4, it can be seen that, for example,  Ofn=-14dB would ensure that the report is not triggered unnecessarily easy.
Another consideration is propagation conditions. Given that additional margin needs to be allowed in fading test cases to allow for the additional uncertainty in measurements due to fading, and the observed issues in separating good UE behaviour from bad UE behaviour, we believe that it would be beneficial to test L3 filter behaviour in AWGN conditions, to reduce further uncertainties in testing

4. Conclusions

Based on the analysis provided, we believe the following test methodology could be used for L3 filter performance verification in a DRX testcase

· Value of k to be chosen so that L3 filter has a time constant allowing it to nearly converge within the required test time, eg approximately k=9 for a 6400ms test requirement

· Large step (eg 20dB) in the power of the cell which is switched, so that the difference in measurement response is greater. This increases differentiation between UE which compensate L3 filter coefficient correctly, and the assumed response of a UE not applying any compensation (in absolute dB terms)
· Make inter frequency test to allow large step to be used

· Use an increased neighbour A3 threshold, to compensate for the increased step size (ie correctly implemented UE  from an L3 DRX filter compensation point of view should just be able to meet the test requirement, considering worst case measurement accuracy).
· Use AWGN propagation conditions to remove the uncertainty in testing due to fading, as verifying the correct L3 filter operation in DRX may be challenging considering AWGN measurement accuracy.
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