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Introduction
The proposal for reporting of ON-ON transient period capability includes durations of 1, 2, 4, and 7 us in addition to the default value of 10us if the capability is not signaled.  During the discussion on testability, it was observed that the proposed method of EVM evaluation does not properly verify the possible signaled values.  This contribution describes a method to enable testing of all possible signaled values.
Discussion

The proposed method for EVM evaluation [1] specifies that the test specifications are applicable to 15 kHz SCS with EVM as the minimum between lower and upper FFT timing, .
Lower and upper FFT timing are given as 25% and 75% of the cyclic prefix excluding 16κ samples in the first symbol.  The formulation of min(EVM_L, EVM_H) provides for 150% CP of symmetrically located transient that can be excluded from the FFT.  For 15 kHz SCS, the CP duration is 4.7us for which 150% CP is 7.03 us.  Therefore, any symmetrically located transient that is 7us or shorter will be excluded in the EVM evaluation.  A transient that is longer than 7us, or one that is 7us but not symmetrically placed between symbols, will be captured within the FFT and will be observed as degraded EVM.  By exploiting the longer CP in the first symbol, it is potentially possible to place a non-symmetric transient with slightly extended duration but the system performance will not be harmed since the additional samples in the CP are anyways discarded.  With this approach of min(EVM_L, EVM_H), a UE with 7us or shorter transient can be verified by EVM.
One shortcoming of this approach, as observed in [2], is that values shorter than 7us can not be distinguished.  This does not mean that a UE indicating 1, 2, or 4 us will fail the EVM, so there is no danger of failing a good UE.  However, it does suggest that a UE reporting 1, 2, or 4 us will not be distinguishable from one that reports 7 us transient capability.  In fact, it was originally proposed in [3] that instead of the existing EVM_L and EVM_H FFT timings, a new timing is used corresponding exactly to the reported transient duration; i.e., 1, 2, 4, or 7 us.  In this way, the EVM based on this timing would exactly exclude only those samples that are within the reported transient duration.  Any of the reported capability values can be verified directly with the possible exception of 1us for which 1.2us might be the smallest testable transient assuming 25% CP is corrupted by transmit WOLA.  It is also possible for DFT-S-OFDM samples that encroach into the FFT (i.e., those samples that can not be excluded by the EVM timing windows) to further exclude transient samples in the quasi-time domain for long transient periods; however, this approach may not be needed.  
Another approach proposed in [4] instead of defining a new FFT window according to the reported transient period is that the existing EVM_L and EVM_H timings are reused to simplify the test procedure.  This approach to simplify the test procedure at the cost of less flexibility and precision in the measurement was agreeable to most companies leading to the proposal in [1].
While we believe that the introduction of a new timing in [3] corresponding to 1, 2, 4, or 7us is not overly burdensome, a modification of the above method which enables verification of 1, 2, 4, or 7us without introducing new timing is described below.  It is noted that the existing EVM procedure utilizes timing of 25%, 50%, and 75% CP, denoted as EVM_L, EVM_M, EVM_H in the subsequent discussion.  The following exclusions are therefore available for symmetrically located transient
	EVM
	Exclusion as % of CP
	Exclusion in us

	
	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	Min(EVM_L, EVM_H)
	150% CP
	7.0
	3.5
	1.8

	Max(EVM_L, EVM_H)
	50% CP
	2.3
	1.2
	0.6

	EVM_M
	100% CP
	4.7
	2.3
	1.2



From these values, it can be seen that available exclusions are 0.6, 1.2, 1.8, 2.3, 3.5, 4.7, and 7.0 us.  Since support of 60 kHz SCS is optional, then 0.6 us exclusion may not be available to all UE’s.  Nonetheless, with this set of values it is possible to verify reported capabilities of 1, 2, 4, and 7us by using exclusion periods of 1.2, 2.3, 4.7, and 7.0 us.  
Conclusion
The current proposal for testability of transient period capability does not enable the ability to distinguish between the reported values of 1, 2, 4, and 7 us.  In this contribution, two approaches are presented to address this shortcoming.  The first approach is to set the FFT timing according to the reported transient duration.  As long as it is within a CP, the duration of the transient can be captured by exclusion.  The second approach reuses the existing FFT timings already used by the EVM test procedure.  By combination of these available timings, the values of 1, 2, 4, and 7 us can be verified albeit in some cases with reduced precision.  Note that the timings and approaches described in this contribution are only relevant to the symbols for which a transient occurs.  For other symbols, the existing EVM procedure continues to apply.
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