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1. Introduction
This contribution includes results of link level simulations which show change in BS demodulation performance caused by relaxation of UE Tx EVM value. 
2. Discussion
Results presented in [1] were based on simulations conducted for AWGN channel. In this contribution we present link level simulation results obtained for fading channel specified in TR 38.901 [2]. Most important simulation assumptions are presented in table 1.
Table 1. Link level simulation assumptions

	Modulation type
	QPSK
	16QAM

	UE Tx EVM value
	0%; 17.5%, 28%
	0%; 12,5%; 17.5%

	Carrier frequency
	28GHz

	Propagation channel
	TR 38.901 based CDL-A for NLOS

TR 38.901 based CDL-D for LOS

Delay spread scaling factor: 266ns (UMa, normal-delay profile for 28GHz )
 AOD spread (ASD) scaling factor: 10 deg
AOA spread (ASA) scaling factor: 45 deg

ZOA spread (ZSA) scaling factor: 10 deg

ZOD spread (ZSD) scaling factor: 3 deg

	Physical channel type
	PUSCH

	UE speed
	1km/h

	Number of layers
	Rank 2

	Coding rate 
	0.28
0.63
	0.14
0.63


Table 2 and 3 include link level simulation results obtained for parameters defined in Table 1. Results are presented for each modulation type (QPSK and 16QAM) and for UE Tx EVM > 0%. Used metric is SNR (Signal to Noise Ratio) increase in comparison to SNR level required to obtain the maximum throughput under condition of UE Tx EVM = 0%. Results are also presented in figure 1 and 2.
Table 2. Link level simulation results for QPSK
	Metric
	Conditions
	Required SNR increase in comparison to EVM=0% [dB]

	
	
	0.28
	0.63

	
	
	EVM=17.5%
	EVM=28%
	EVM=17.5%
	EVM=28%

	UL throughput
	NLOS
	0.36
	0.86
	0.60
	1.72

	
	LOS
	0.21
	0.57
	0.47
	1.29
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Figure 1. Link level simulation results for QPSK
Table 3. Link level simulation results 16QAM
	Metric
	Conditions
	Required SNR increase in comparison to EVM=0% [dB]

	
	
	0.14
	0.63

	
	
	EVM=12.5%
	EVM=17.5%
	EVM=12.5%
	EVM=17.5%

	UL throughput
	NLOS
	0.25
	0.51
	1.20
	3.03

	
	LOS
	0.16
	0.29
	0.72
	1.54
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Figure 2. Link level simulation results 16QAM
According to presented link level simulation results, increase of SNR required to keep max UL throughput obtained for UL Tx EVM=0% is below 1dB for QPSK and 16QAM in case of lower coding rate (0.28 and 0.14 for QPSK and 16QAM respectively). In case of higher coding rate (0.63), required increase of SNR is below 2dB for QPSK and up to 3dB for 16QAM.
The highest increase of SNR (by 3dB) is observed for 16QAM in case of higher coding rate (0.63) and NLOS. Further increase of SNR is expected with increase of coding rate. In that case relaxation of EVM above values used in presented simulations (Table 1) may lead to noticeable decrease in UL demodulation performance.
Observation 1: Further relaxation of UE Tx EVM above 28% for QPSK and above 17.5% for 16QAM leads to noticeable decrease of UL demodulation performance, especially for higher coding rates.

3. Conclusion

This contribution presents link level simulation results of the impact of UE Tx EVM requirements relaxation on BS demodulation performance in Range 2 NR. Based on presented results, following observations can be made:
Observation 1: Further relaxation of UE Tx EVM above 28% for QPSK and above 17.5% for 16QAM leads to noticeable decrease of UL demodulation performance, especially for higher coding rates.
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