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1. Introduction

This contribution provides simulation results with impairments for the achievable throughput of PUSCH based on modified FRCs [1] and also without frequency hopping.

2. Simulation Results with Impairments
The PUSCH simulation results with impairments are shown below for the modified FRCs.
Table 1.  PUSCH simulation results with implementation margin, 2 Rx antennas.

	Cyclic Prefix
	Channel Model
	Modulation
	Fraction of Nominal Throughput
	1.4MHz

SNR

[dB]
	3MHz

SNR

[dB]
	5MHz

SNR

[dB]
	10MHz

SNR

[dB]
	15MHz

SNR

[dB]
	20MHz

SNR

[dB]

	Normal
	EPA5
	QPSK
	30%
	-3.5
	-3.8
	-4.1
	-3.9
	-3.8
	-3.8

	
	
	
	70%
	0.5
	0.2
	0.1
	0.0
	0.1
	0.1

	
	
	16QAM
	70%
	11.2
	11.2
	11.4
	11.2
	11.9
	11.8

	
	
	64QAM
	70%
	16.5
	16.4
	16.3
	16.4
	16.3
	18.5

	
	EVA5
	QPSK
	30%
	-2.8
	-2.8
	-2.7
	-2.8
	-2.8
	-2.8

	
	
	
	70%
	1.8
	1.7
	1.9
	1.8
	1.7
	1.7

	
	
	16QAM
	30%
	4.1
	4.0
	4.1
	3.9
	4.0
	4.2

	
	
	
	70%
	11.8
	12.0
	11.9
	11.6
	11.8
	11.8

	
	
	64QAM
	70%
	15.7
	15.8
	16
	16.1
	16.0
	15.9

	
	EVA70
	QPSK
	30%
	-3.3
	-3.6
	-3.7
	-3.7
	-3.6
	-3.6

	
	
	
	70%
	0.9
	0.5
	0.3
	0.2
	0.2
	0.2

	
	
	16QAM
	30%
	3.8
	4.0
	4.1
	3.9
	4.2
	4.5

	
	
	
	70%
	12.0
	12.3
	12.5
	12.0
	12.8
	13.0

	
	ETU70
	QPSK
	30%
	-2.3
	-2.4
	-2.3
	-2.1
	-2.3
	-2.2

	
	
	
	70%
	2.6
	2.5
	2.6
	2.6
	2.4
	2.5

	
	ETU300
	QPSK
	30%
	-1.9
	-2.0
	-2.0
	-1.9
	-2.0
	-2.1

	
	
	
	70%
	3.0
	2.9
	3.1
	3.1
	3.0
	3.0

	Extended
	ETU70
	16QAM
	30%
	4.5
	4.4
	4.5
	4.3
	4.4
	4.4

	
	
	
	70%
	13.1
	13.2
	13.0
	13.0
	13.2
	13.2


Table 2.  PUSCH simulation results with implementation margin, 4 Rx antennas.

	Cyclic Prefix
	Channel Model
	Modulation
	Fraction of Nominal Throughput
	1.4MHz

SNR

[dB]
	3MHz

SNR

[dB]
	5MHz

SNR

[dB]
	10MHz

SNR

[dB]
	15MHz

SNR

[dB]
	20MHz

SNR

[dB]

	Normal
	EPA5
	QPSK
	30%
	-6.4
	-6.6
	-6.7
	-6.8
	-6.8
	-6.9

	
	
	
	70%
	-2.6
	-2.8
	-3.0
	-3.2
	-3.0
	-3.0

	
	
	16QAM
	70%
	7.5
	7.4
	7.6
	7.8
	7.9
	7.8

	
	
	64QAM
	70%
	13.0
	12.9
	12.9
	13.0
	12.9
	14.9

	
	EVA5
	QPSK
	30%
	-5.6
	-5.7
	-5.9
	-5.8
	-5.7
	-5.8

	
	
	
	70%
	-1.4
	-1.5
	-1.6
	-1.4
	-1.6
	-1.7

	
	
	16QAM
	30%
	0.9
	1.0
	1.1
	1.0
	1.0
	1.0

	
	
	
	70%
	8.5
	8.6
	8.5
	8.4
	8.5
	8.5

	
	
	64QAM
	70%
	12.7
	12.8
	12.7
	12.8
	12.8
	12.7

	
	EVA70
	QPSK
	30%
	-6.3
	-6.5
	-6.6
	-6.8
	-6.6
	-6.7

	
	
	
	70%
	-2.5
	-2.7
	-2.7
	-2.8
	-2.6
	-2.8

	
	
	16QAM
	30%
	0.7
	0.6
	0.7
	0.5
	0.5
	0.5

	
	
	
	70%
	9.6
	9.4
	9.5
	9.4
	9.6
	9.4

	
	ETU70
	QPSK
	30%
	-5.3
	-5.3
	-5.2
	-5.4
	-5.3
	-5.5

	
	
	
	70%
	-1.1
	-1.0
	-1.1
	-1.2
	-1.3
	-1.1

	
	ETU300
	QPSK
	30%
	-5.1
	-5.2
	-5.1
	-5.0
	-5.1
	-5.1

	
	
	
	70%
	-0.9
	-0.7
	-0.8
	-0.8
	-0.9
	-1.0

	Extended
	ETU70
	16QAM
	30%
	1.2
	1.1
	1.2
	1.4
	1.3
	1.2

	
	
	
	70%
	9.8
	10.1
	10.0
	10.2
	9.9
	10.0
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