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1 Introduction
NR UE EVM was discussed in last RAN4 meeting [1]. One controversial aspect is the Window length ‘W’ used in EVM calculation. This contribution provides our thinking on the EVM window length.
2 Discussion

As a result of using a cyclic prefix, there is a range of
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, which, at least in the case of perfect Tx signal quality, would give close to minimum error vector magnitude. As a first order approximation, that range should be equal to the length of the cyclic prefix. Any time domain windowing or FIR pulse shaping applied by the transmitter reduces the 
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 range within which the error vector is close to its minimum.
The window length 
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 affects the measured EVM, and is expressed as a function of the configured cyclic prefix length. The table below is copied from current E-UTRA specification, which specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for normal CP. 

Table 2-1 E-UTRA 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.


Using 20MHz CBW as an example, the EVM window length in FFT samples is about 6.6% of the total FFT size. The ratio the W to CP is 94.4%, which means in the measurement, 2.8% samples relative to CP length are removed.  
In [1], the proposed EVM window length in FFT samples could be as low as 3%, which represents 42.3% ration of CP. It means that 57.7% samples relative to CP length will be removed. The assumption behind is that windowing as a spectrum confinement technique is utilized and the window length is about 56% of the CP length. It is well known that occupying too much of the CP for the windowing will degrade the anti-multipath capability of the receiver. Removing so many samples does not make sense from the performance point of view. 
It is noted that even for E-UTRA, either time domain windowing or FIR pulse shaping could be utilized. The requirement itself is implementation agnostic. As a comparison, we can assume windowing is used for LTE 20MHz CBW and evaluate the impact of measurement window length to the EVM requirement based on existing Ratio of W to CP. The window length for spectrum confinement is dependent on the fulfilment of the SEM requirement. 

Figure 2-1 shows the measurement window length vs. EVM for E-UTRA 20MHz CBW. The removed FFT samples for each single side are about 2.8% CP length. 
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Figure 2-1 E-UTRA window length vs. EVM
From the evaluation, it can be seen that the averaged EVM is about 0.2%. The effect of caused by W in the total composite EVM can be neglected.  
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Figure 2-2 NR window length vs. EVM
Figure 2-2 gives the W vs. EVM for NR 20MHz CBW, the RB allocation is based on NR SU. The window length for spectrum confinement in the evaluation is about 50% of CP length. It can be seen that without removing the similar ratio of CP length of the measurement window, the neglected EVM in the total composite value can be achieved. Meanwhile, keeping as much as possible of the CP samples would reflect more reality in the real channel condition. Therefore, which window size shall be adopted in the EVM measurement should be based on the evaluation results and the performance in the real scenario needs to be considered as well.
3 Conclusion

The window length 
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for EVM measurement is discussed in this contribution. In our opinion, this window size should be implementation agnostic. Which window size shall be adopted in the EVM measurement should be based on the evaluation results and the performance in the real scenario needs to be considered as well.
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