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1. Introduction 

This document presents implementation margin results for LTE PUSCH demodulation. The simulation assumption is outlined in [1].  
2. Simulation Assumptions
The simulation assumes FDD FS 1. The reference channel configuration is in Table 4 in [1].  Realistic channel estimation, noise estimation and receiver impairments were included.  

3. Simulation Results

The implementation margin results are shown in Tables 1 through 6 below, corresponding to BW=1.4MHz, BW=3MHZ, BW=5MHz, BW=10MHz, BW=15MHz and BW=20MHz, respectively. 
	1.4MHz, 6RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-2.44

	
	
	
	
	70%
	1.644

	
	
	
	A4-3
	70%
	11.15

	
	
	
	A5-2
	70%
	18.24

	
	
	EVA 5Hz
	A3-1
	30%
	-1.18

	
	
	
	
	70%
	2.76

	
	
	
	A4-1
	30%
	6.74

	
	
	
	
	70%
	12.68

	
	
	
	A5-1
	70%
	20.47

	
	
	EVA 70Hz
	A3-2
	30%
	-2.08

	
	
	
	
	70%
	2.08

	
	
	
	A4-3
	30%
	5.6

	
	
	
	
	70%
	12.56

	
	
	ETU 70Hz
	A3-1
	30%
	-0.84

	
	
	
	
	70%
	3.18

	
	
	ETU 300Hz
	A3-1
	30%
	-0.73

	
	
	
	
	70%
	3.56

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.37

	
	
	
	
	70%
	13.47

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.82

	
	
	
	
	70%
	-1.54

	
	
	
	A4-3
	70%
	7.64

	
	
	
	A5-2
	70%
	14.91

	
	
	EVA 5Hz
	A3-1
	30%
	-

	
	
	
	
	70%
	-

	
	
	
	A4-1
	30%
	-

	
	
	
	
	70%
	-

	
	
	
	A5-1
	70%
	-

	
	
	EVA 70Hz
	A3-2
	30%
	-4.41

	
	
	
	
	70%
	-1.17

	
	
	
	A4-3
	30%
	2.67

	
	
	
	
	70%
	8.61

	
	
	ETU 70Hz
	A3-1
	30%
	-

	
	
	
	
	70%
	-

	
	
	ETU 300Hz
	A3-1
	30%
	-

	
	
	
	
	70%
	-

	
	Extended
	ETU 70Hz
	A4-2
	30%
	-

	
	
	
	
	70%
	-


Table 1  PUSCH Results for 1.4MHz
	3MHz, 15RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	-2.62

	
	
	
	
	70%
	1.301

	
	
	
	A4-4
	70%
	11.58

	
	
	
	A5-3
	70%
	18.34

	
	
	EVA 5Hz
	A3-1
	30%
	-1.02

	
	
	
	
	70%
	2.87

	
	
	
	A4-1
	30%
	6.87

	
	
	
	
	70%
	12.64

	
	
	
	A5-1
	70%
	20.01

	
	
	EVA 70Hz
	A3-3
	30%
	-2.17

	
	
	
	
	70%
	1.624

	
	
	
	A4-4
	30%
	6.21

	
	
	
	
	70%
	12.98

	
	
	ETU 70Hz
	A3-1
	30%
	-0.86

	
	
	
	
	70%
	3.48

	
	
	ETU 300Hz
	A3-1
	30%
	-0.66

	
	
	
	
	70%
	3.58

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.39

	
	
	
	
	70%
	13.44

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-4.8

	
	
	
	
	70%
	-1.89

	
	
	
	A4-4
	70%
	7.77

	
	
	
	A5-3
	70%
	14.95

	
	
	EVA 5Hz
	A3-1
	30%
	-3.36

	
	
	
	
	70%
	-0.27

	
	
	
	A4-1
	30%
	4.04

	
	
	
	
	70%
	8.93

	
	
	
	A5-1
	70%
	16.53

	
	
	EVA 70Hz
	A3-3
	30%
	-4.52

	
	
	
	
	70%
	-1.25

	
	
	
	A4-4
	30%
	2.94

	
	
	
	
	70%
	8.99

	
	
	ETU 70Hz
	A3-1
	30%
	-3.31

	
	
	
	
	70%
	0.03

	
	
	ETU 300Hz
	A3-1
	30%
	-3.19

	
	
	
	
	70%
	0.25

	
	Extended
	ETU 70Hz
	A4-2
	30%
	3.287

	
	
	
	
	70%
	9.71


Table 2  PUSCH Results for 3MHz
	5MHz, 25RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-2.91

	
	
	
	
	70%
	1.08

	
	
	
	A4-5
	70%
	11.92

	
	
	
	A5-4
	70%
	21.16

	
	
	EVA 5Hz
	A3-1
	30%
	-1.03

	
	
	
	
	70%
	3.67

	
	
	
	A4-1
	30%
	6.6

	
	
	
	
	70%
	13.1

	
	
	
	A5-1
	70%
	20.66

	
	
	EVA 70Hz
	A3-4
	30%
	-2.33

	
	
	
	
	70%
	1.5547

	
	
	
	A4-5
	30%
	6.16

	
	
	
	
	70%
	13.03

	
	
	ETU 70Hz
	A3-1
	30%
	-0.91

	
	
	
	
	70%
	3.43

	
	
	ETU 300Hz
	A3-1
	30%
	-0.7

	
	
	
	
	70%
	3.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.36

	
	
	
	
	70%
	13.62

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.83

	
	
	
	
	70%
	-1.87

	
	
	
	A4-5
	70%
	8.1

	
	
	
	A5-4
	70%
	17.59

	
	
	EVA 5Hz
	A3-1
	30%
	-3.38

	
	
	
	
	70%
	0.08

	
	
	
	A4-1
	30%
	3.76

	
	
	
	
	70%
	9.31

	
	
	
	A5-1
	70%
	17.06

	
	
	EVA 70Hz
	A3-4
	30%
	-

	
	
	
	
	70%
	-

	
	
	
	A4-5
	30%
	-

	
	
	
	
	70%
	-

	
	
	ETU 70Hz
	A3-1
	30%
	-3.35

	
	
	
	
	70%
	0.09

	
	
	ETU 300Hz
	A3-1
	30%
	-3.19

	
	
	
	
	70%
	0.24

	
	Extended
	ETU 70Hz
	A4-2
	30%
	3.24

	
	
	
	
	70%
	9.89


Table 3  PUSCH Results for 5MHz
	10MHz, 50RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-2.24

	
	
	
	
	70%
	0.825

	
	
	
	A4-6
	70%
	13.19

	
	
	
	A5-5
	70%
	-

	
	
	EVA 5Hz
	A3-1
	30%
	-0.92

	
	
	
	
	70%
	2.99

	
	
	
	A4-1
	30%
	6.58

	
	
	
	
	70%
	12.89

	
	
	
	A5-1
	70%
	21.12

	
	
	EVA 70Hz
	A3-5
	30%
	-2.28

	
	
	
	
	70%
	1.5437

	
	
	
	A4-6
	30%
	-

	
	
	
	
	70%
	-

	
	
	ETU 70Hz
	A3-1
	30%
	-0.89

	
	
	
	
	70%
	3.22

	
	
	ETU 300Hz
	A3-1
	30%
	-0.73

	
	
	
	
	70%
	3.45

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.28

	
	
	
	
	70%
	13.87

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-4.8

	
	
	
	
	70%
	-1.68

	
	
	
	A4-6
	70%
	9.25

	
	
	
	A5-5
	70%
	17.59

	
	
	EVA 5Hz
	A3-1
	30%
	-3.35

	
	
	
	
	70%
	-0.29

	
	
	
	A4-1
	30%
	3.69

	
	
	
	
	70%
	9.48

	
	
	
	A5-1
	70%
	17.07

	
	
	EVA 70Hz
	A3-5
	30%
	-4.5

	
	
	
	
	70%
	-1.46

	
	
	
	A4-6
	30%
	-

	
	
	
	
	70%
	-

	
	
	ETU 70Hz
	A3-1
	30%
	-3.34

	
	
	
	
	70%
	-0.05

	
	
	ETU 300Hz
	A3-1
	30%
	-3.16

	
	
	
	
	70%
	0.16

	
	Extended
	ETU 70Hz
	A4-2
	30%
	3.23

	
	
	
	
	70%
	9.83


Table 4  PUSCH Results for 10MHz
	15MHz, 75RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	-1.97

	
	
	
	
	70%
	1.33

	
	
	
	A4-7
	70%
	12.07

	
	
	
	A5-6
	70%
	21.7

	
	
	EVA 5Hz
	A3-1
	30%
	-0.93

	
	
	
	
	70%
	3.44

	
	
	
	A4-1
	30%
	6.54

	
	
	
	
	70%
	13.19

	
	
	
	A5-1
	70%
	20.93

	
	
	EVA 70Hz
	A3-6
	30%
	-2.22

	
	
	
	
	70%
	1.579

	
	
	
	A4-7
	30%
	6.25

	
	
	
	
	70%
	13.35

	
	
	ETU 70Hz
	A3-1
	30%
	-0.89

	
	
	
	
	70%
	3.45

	
	
	ETU 300Hz
	A3-1
	30%
	-0.68

	
	
	
	
	70%
	3.47

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.33

	
	
	
	
	70%
	13.64

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-4.54

	
	
	
	
	70%
	-1.76

	
	
	
	A4-7
	70%
	8.32

	
	
	
	A5-6
	70%
	18.07

	
	
	EVA 5Hz
	A3-1
	30%
	-3.32

	
	
	
	
	70%
	0.07

	
	
	
	A4-1
	30%
	3.66

	
	
	
	
	70%
	9.46

	
	
	
	A5-1
	70%
	16.97

	
	
	EVA 70Hz
	A3-6
	30%
	-4.46

	
	
	
	
	70%
	-1.43

	
	
	
	A4-7
	30%
	2.92

	
	
	
	
	70%
	9.02

	
	
	ETU 70Hz
	A3-1
	30%
	-3.27

	
	
	
	
	70%
	0.1

	
	
	ETU 300Hz
	A3-1
	30%
	-3.17

	
	
	
	
	70%
	0.25

	
	Extended
	ETU 70Hz
	A4-2
	30%
	3.232

	
	
	
	
	70%
	9.89


Table 5  PUSCH Results for 15MHz
	20MHz, 100RB

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR (dB)

	
	
	
	(Annex A)
	

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-2.08

	
	
	
	
	70%
	1.4605

	
	
	
	A4-8
	70%
	12.34

	
	
	
	A5-7
	70%
	22.37

	
	
	EVA 5Hz
	A3-1
	30%
	-0.98

	
	
	
	
	70%
	3.27

	
	
	
	A4-1
	30%
	6.64

	
	
	
	
	70%
	13.2

	
	
	
	A5-1
	70%
	21.15

	
	
	EVA 70Hz
	A3-7
	30%
	-2.21

	
	
	
	
	70%
	1.4706

	
	
	
	A4-8
	30%
	6.54

	
	
	
	
	70%
	13.26

	
	
	ETU 70Hz
	A3-1
	30%
	-0.91

	
	
	
	
	70%
	3.03

	
	
	ETU 300Hz
	A3-1
	30%
	-0.71

	
	
	
	
	70%
	3.38

	
	Extended
	ETU 70Hz
	A4-2
	30%
	6.32

	
	
	
	
	70%
	13.83

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-4.47

	
	
	
	
	70%
	-1.97

	
	
	
	A4-8
	70%
	8.46

	
	
	
	A5-7
	70%
	18

	
	
	EVA 5Hz
	A3-1
	30%
	-3.32

	
	
	
	
	70%
	-0.2

	
	
	
	A4-1
	30%
	3.65

	
	
	
	
	70%
	9.65

	
	
	
	A5-1
	70%
	17.24

	
	
	EVA 70Hz
	A3-7
	30%
	-4.45

	
	
	
	
	70%
	-1.38

	
	
	
	A4-8
	30%
	3.28

	
	
	
	
	70%
	9.08

	
	
	ETU 70Hz
	A3-1
	30%
	-3.35

	
	
	
	
	70%
	-0.09

	
	
	ETU 300Hz
	A3-1
	30%
	-3.19

	
	
	
	
	70%
	0.12

	
	Extended
	ETU 70Hz
	A4-2
	30%
	3.245

	
	
	
	
	70%
	9.79


Table 6  PUSCH Results for 20MHz
4. Conclusion
In this document, we have presented performance results with implementation margin for the eNB PUSCH demodulation. 
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