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1.
Introduction

During the last RAN4 meeting in Reno, EVM window length for NR with different BW and SCS combinations with high bandwidth utilization was discussed [1].
The EVM window is defined as the allowable start of the two starting points for the FFT, using either ends of the window (WEVM) as the starting points.  WEVM is centered around the middle of the Cyclic Prefix (CP) length.  In LTE, the length of the EVM window is defined as a percentage of the CP length.
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For reference, the following table is EVM window length defined (TS 36.101) for normal CP length for E-UTRA with 15kHz subcarrier spacing.

Table F.5.3-1 EVM window length for normal CP

	Channel Bandwidth MHz
	Cyclic prefix length1 
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N

for symbol 0
	Cyclic prefix length1 
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N

for symbols 1 to 6
	Nominal FFT size
	Cyclic prefix for symbols 1 to 6 in FFT samples
	EVM window length W in FFT samples
	Ratio of W to CP for symbols 1 to 6 2

	1.4
	160
	144
	128
	9
	5
	55.6

	3
	
	
	256
	18
	12
	66.7

	5
	
	
	512
	36
	32
	88.9

	10
	
	
	1024
	72
	66
	91.7

	15
	
	
	1536
	108
	102
	94.4

	20
	
	
	2048
	144
	136
	94.4

	Note 1: 
The unit is number of samples, sampling rate of 30.72MHz is assumed. 

Note 2: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


2.
Discussion

EVM window length would need to be considered together with EVM levels defined for NR.  The effective window length affects the overall EVM requirement.  For larger window length, a measurement of EVM level would generally give rise to a larger value.  Another way to view it is that a smaller or shorter window length would support a smaller or lower EVM level.  This is because more of the inter symbol interference is captured by the larger measurement window.  One impact of high spectral utilization is the need for sharp filter implementation for to meet spectral confinement requirements, implying longer filters.  As a result, this leads to higher inter-symbol interference which reveals itself as EVM.
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A EVM window length may not be 100% of the CP, however in order to be able to determine an accurate measurement an appropriate window length is needed.  One option, as has been proposed in [1] is to take a fixed uniform length window for all bandwidth sizes.  By doing so the window length (as a percentage of CP) may be dimensioned for the small bandwidths but could be unnecessarily wide for large bandwidths.  

For FR2, CPE compensation needs to be considered.  The ability for the receiver to be able to perform phase corrections to minimize the effect of the elevated phase noise levels experienced in FR2 needs to be considered.  The residual phase noise also plays a factor in the overall EVM requirement.  

3.
Conclusions

In this contribution, it has been discussed that having equivalent EVM requirement for all combinations a fixed uniform window length would need to be dimensioned for smaller bandwidths, and may be overly wide for larger bandwidths.
Proposal: Consider different window lengths dependent upon spectral utilization, MCS, and SCS for all cases.
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