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Introduction

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The 5G application of the spectrum analyzer needs to calculate EVM and check signals against the EVM limits defined by 3GPP. 
 With latest developments and use of very wide BW, it needs to demodulate all 320 / 640 slots by default resulting in a very long analysis time (> 1 minute for 640 slots, 960kHz SCS, 2GHz channel bandwidth).
In this paper, we want to address questions about possible increase in MU.
As result of analysis, Measurements made with proposed method show very minimal increase in MU and great benefit in EVM measurement time improvements.
Discussion
 For FR2-2, higher channel bandwidths (800MHz, 1600MHz, 2000MHz) and subcarrier spacings (480kHz, 960kHz) are introduced. For 480kHz / 960kHz subcarrier spacing, the number of slots per frame is 320 / 640. EVM measurement interval of 10ms over 320 / 640 slots is considered unnecessary to determine a reliable EVM.

 To compare the MUs of FR2-1 and FR2-2 - we have measured at a center frequency of 28GHz, since 120kHz SCS might not be suitable for 65GHz center frequency.
 For all measurements, the absolute value of the resulting EVM was the same. For FR2-1, AWGN was added to obtain the about same EVM as for the FR2-2 settings.


Proposals
Annotations
To compare the MUs of FR2-1 and FR2-2, we have measured at a center frequency of 28GHz, since 120kHz SCS might not be suitable for e.g. 65GHz center frequency.
For all measurements, the absolute value of the resulting EVM was the same. For FR2-1, AWGN was added to obtain the about same EVM as for the FR2-2 settings.
Measurement routine
We have acquired 300 signal captures at various analysis lengths, which correspond to our CR proposal. This is:
· 1 frame 
· 80 slots à 10ms @120kHz SCS, 2.5ms @480kHz SCS, 1.25ms @960kHz SCS
· 1 subframe à 1ms = 8slots @120kHz SCS, 1ms = 32slots @480kHz SCS, 1ms = 64slots @960kHz SCS
Determining the standard deviation and the mean of each EVM distribution.
To get a better overview, the std deviation was plotted against the analysis length.
In addition, I provide a graph showing the increase of the analyzer measurement times (acquisition+signal analysis) with the analysis length.
Results
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Interpretation
When reducing the analysis length for FR2-2, the MU increases to a certain extend relative to the MU of the full frame analysis in FR2-1, but only moderately compared to the factor by which the analysis length is reduced. 
For 80 slots, the uncertainties, that we need to compare, are:
	Channel BW
	SCS
	Analysis length
	MU (of the mean EVM)
	Analyzer Measurement time

	100 MHz
	120 kHz
	10 ms (1 frame)
	0.20 %
	--

	1600 MHz
	480 kHz
	2.5 ms (1/4 frame)
	0.26 %
	11.2 s

	2000 MHz
	960 kHz
	1.25 ms (1/8 frame)
	0.28 %
	8.0 s



For 1 subframe in FR2-2, the uncertainties, that we need to compare, are:
	Channel BW
	SCS
	# Slots
	MU (of the mean EVM)
	Analyzer Measurement time

	100 MHz
	120 kHz
	80 (1 frame)
	0.20 %
	--

	1600 MHz
	480 kHz
	32 (1/10 frame)
	0.45 %
	4.3 s

	2000 MHz
	960 kHz
	64 (1/10 frame)
	0.32 %
	6.4 s



Furthermore, in absolute numbers, the uncertainty is quite small (e.g. only 0.28 percent of the mean EVM value for 2000MHz Channel BW and 960kHz SCS) 
In contrast to this the analyzer measurement speed improvement for determining a spec conformal EVM is substantial (compare analyzer measurement time in the above tables to the table below):
	Channel BW
	SCS
	Analysis length
	Analyzer Measurement time

	1600 MHz
	480 kHz
	10 ms
	57.4 s

	2000 MHz
	960 kHz
	10 ms
	90.7 s



Conclusion

A reduction of the analysis length for determining a spec conformal EVM seems justified.
The 80 slots option provides a good balance between MU and measurements speed.
The 1ms provides the best measurements speed performance while increasing the MU some more.
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EVM distribution - 28GHz-100MHz-120kHz-FR21-TM31-AWGN
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