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1.
Introduction

In this paper, we provide the ideal simulation results for PUSCH based on the agreed assumptions in [1]. Here we provide the FDD results with 2 receive antennas.
2.
Results for 1.4 MHz
Our simulation results for different reference channels are given in the tables below.

2.1
2 Rx, EPA5, Full, QPSK 1/3, Normal CP
Table 2.1: Performance for 2 Rx, EPA5, Full, QPSK 1/3, Normal CP
	SNR (dB) for 30% throughput 
	-7.0

	SNR (dB) for 70% throughput
	-2.1


	SNR (dB)
	-10
	-8
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	73.0
	134.7
	213.8
	305.2
	400.4
	470.9
	518.2
	547.3


2.2
2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

Table 2.2: Performance for 2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.0

	SNR (dB) for 70% throughput
	7.8


	SNR (dB)
	-2
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	358.6
	527.9
	762.2
	1089.6
	1457.1
	1804.8
	2080.0
	2279.6
	2409.2


2.3
2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

Table 2.3: Performance for 2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	7.4

	SNR (dB) for 70% throughput
	14.1


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	825.1
	1074.1
	1424.5
	1916.3
	2434.8
	2968.8
	3436.8
	3797.6
	4026.8


2.4
2 Rx, EVA5, Single, QPSK 1/3, Normal CP

Table 2.4: Performance for 2 Rx, EVA5, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.5

	SNR (dB) for 70% throughput
	-0.4


	SNR (dB)
	-12
	-10
	-8
	-6
	-4
	-2
	0
	2

	Throughput (kbps)
	0.6
	3.1
	11.0
	24.8
	40.6
	56.0
	69.9
	81.5


2.5
2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

Table 2.5: Performance for 2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.0

	SNR (dB) for 70% throughput
	9.3


	SNR (dB)
	-4
	-2
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	4.4
	36.4
	78.7
	129.6
	173.6
	218.5
	269.5
	319.5
	364.6
	400.1


2.6
2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

Table 2.6: Performance for 2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	5.8

	SNR (dB) for 70% throughput
	15.2


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	27.5
	76.6
	153.4
	217.9
	259.0
	317.2
	384.1
	453.9
	525.6
	593.3
	647.5


2.7
2 Rx, EVA70, Full, QPSK 1/3, Normal CP

Table 2.7: Performance for 2 Rx, EVA70, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput
	-6.3

	SNR (dB) for 70% throughput
	-2.2


	SNR (dB)
	-8
	-6
	-4
	-2
	0
	2

	Throughput (kbps)
	90.7
	185.6
	290.8
	408.9
	494.2
	538.5


2.8
2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

Table 2.8: Performance for 2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.4

	SNR (dB) for 70% throughput
	8.3


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	435.4
	709.1
	1015.8
	1349.0
	1713.2
	2054.8
	2291.6
	2424.0


2.9
2 Rx, ETU70, Single, QPSK 1/3, Normal CP

Table 2.9: Performance for 2 Rx, ETU70, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.6

	SNR (dB) for 70% throughput
	-1.1


	SNR (dB)
	-12
	-10
	-8
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	4.2
	11.2
	24.9
	42.8
	60.7
	75.6
	85.4
	91.2
	94.3


2.10
2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

Table 2.10: Performance for 2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.4

	SNR (dB) for 70% throughput
	9.0


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	70.9
	118.9
	167.6
	216.3
	277.1
	328.9
	367.5
	395.2


3.
Results for 3 MHz

Our simulation results for different reference channels are given in the tables below.

3.1
2 Rx, EPA5, Full, QPSK 1/3, Normal CP

Table 3.1: Performance for 2 Rx, EPA5, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-7.6

	SNR (dB) for 70% throughput
	-2.0


	SNR (dB)
	-10
	-8
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	236.5
	393.9
	567.4
	773.3
	992.5
	1162.2
	1264.4
	1322.2


3.2
2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

Table 3.2: Performance for 2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.1

	SNR (dB) for 70% throughput
	8.7


	SNR (dB)
	-2
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	936.9
	1339.5
	1891.0
	2643.9
	3471.7
	4258.3
	4965.2
	5512.0
	5877.2


3.3
2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

Table 3.3: Performance for 2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	9.2

	SNR (dB) for 70% throughput
	15.7


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	1898.7
	2150.2
	2656.3
	3654.8
	4825.1
	6174.4
	7664.4
	8866.1
	9627.5


3.4
2 Rx, EVA5, Single, QPSK 1/3, Normal CP

Table 3.4: Performance for 2 Rx, EVA5, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.5

	SNR (dB) for 70% throughput
	-0.4


	SNR (dB)
	-12
	-10
	-8
	-6
	-4
	-2
	0
	2

	Throughput (kbps)
	0.6
	3.1
	11.0
	24.8
	40.6
	56.0
	69.9
	81.5


3.5
2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

Table 3.5: Performance for 2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.0

	SNR (dB) for 70% throughput
	9.3


	SNR (dB)
	-4
	-2
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	4.4
	36.4
	78.7
	129.6
	173.6
	218.5
	269.5
	319.5
	364.6
	400.1


3.6
2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

Table 3.6: Performance for 2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	5.8

	SNR (dB) for 70% throughput
	15.2


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	27.5
	76.6
	153.4
	217.8
	258.2
	317.0
	384.1
	453.9
	525.6
	593.3
	647.5


3.7
2 Rx, EVA70, Full, QPSK 1/3, Normal CP

Table 3.7: Performance for 2 Rx, EVA70, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-6.0

	SNR (dB) for 70% throughput
	-2.3


	SNR (dB)
	-8
	-6
	-4
	-2
	0
	2

	Throughput (kbps)
	186.0
	425.5
	728.4
	1035.1
	1283.8
	1387.8


3.8
2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

Table 3.8: Performance for 2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.8

	SNR (dB) for 70% throughput
	9.5


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	788.3
	1594.5
	2333.5
	2993.3
	3769.7
	4756.3
	5661.2
	6177.5


3.9
2 Rx, ETU70, Single, QPSK 1/3, Normal CP

Table 3.9: Performance for 2 Rx, ETU70, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.6

	SNR (dB) for 70% throughput
	-1.1


	SNR (dB)
	-10
	-8
	-6
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	4.2
	11.2
	24.9
	42.8
	60.7
	75.6
	85.4
	91.2
	94.3


3.10
2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

Table 3.10: Performance for 2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.4

	SNR (dB) for 70% throughput
	9.0


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	70.9
	118.9
	167.6
	216.3
	277.1
	328.9
	367.5
	395.2


4.
Results for 5 MHz

Our simulation results for different reference channels are given in the tables below.

4.1
2 Rx, EPA5, Full, QPSK 1/3, Normal CP

Table 4.1: Performance for 2 Rx, EPA5, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-4.9

	SNR (dB) for 70% throughput
	0.0


	SNR (dB)
	-8
	-6
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	350.6
	577.8
	862.7
	1235.9
	1644.1
	1975.2
	2167.6
	2256.0


4.2
2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

Table 4.2: Performance for 2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	4.0

	SNR (dB) for 70% throughput
	10.1


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14
	16

	Throughput (kbps)
	1518.8
	2327.0
	3212.4
	4533.8
	6018.5
	7422.6
	8563.9
	9503.0
	10087.3


4.3
2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

Table 4.3: Performance for 2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	10.8

	SNR (dB) for 70% throughput
	17.6


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	2668.7
	3301.2
	3826.3
	4796.2
	6301.3
	8004.8
	10358.2
	13137.0
	15778.0


4.4
2 Rx, EVA5, Single, QPSK 1/3, Normal CP

Table 4.4: Performance for 2 Rx, EVA5, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-3.2

	SNR (dB) for 70% throughput
	1.2


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4
	6
	8

	Throughput (kbps)
	12.0
	23.2
	38.8
	56.5
	72.3
	83.1
	89.6
	93.1


4.5
2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

Table 4.5: Performance for 2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	4.5

	SNR (dB) for 70% throughput
	11.8


	SNR (dB)
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	67.5
	117.8
	166.3
	207.9
	256.7
	307.6
	353.0


4.6
2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

Table 4.6: Performance for 2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	8.8

	SNR (dB) for 70% throughput
	18.2


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22

	Throughput (kbps)
	50.2
	115.6
	187.3
	238.0
	286.0
	350.1
	418.9
	489.6
	559.8
	621.5


4.7
2 Rx, EVA70, Full, QPSK 1/3, Normal CP

Table 4.7: Performance for 2 Rx, EVA70, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-4.3

	SNR (dB) for 70% throughput
	-0.7


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	359.3
	789.0
	1302.2
	1814.3
	2212.2
	2324.6


4.8
2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

Table 4.8: Performance for 2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	4.4

	SNR (dB) for 70% throughput
	11.3


	SNR (dB)
	2
	4
	6
	8
	10
	12
	14
	16

	Throughput (kbps)
	1426.0
	2876.4
	4141.4
	5155.1
	6365.6
	8104.0
	9699.3
	10446.0


4.9
2 Rx, ETU70, Single, QPSK 1/3, Normal CP

Table 4.9: Performance for 2 Rx, ETU70, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-2.6

	SNR (dB) for 70% throughput
	1.9


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4
	6
	8

	Throughput (kbps)
	7.6
	18.0
	33.9
	51.7
	68.3
	80.7
	88.4
	92.8


4.10
2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

Table 4.10: Performance for 2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	5.4

	SNR (dB) for 70% throughput
	12.0


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16

	Throughput (kbps)
	94.9
	143.3
	191.6
	246.7
	303.3
	348.6
	381.7


5.
Results for 10 MHz

Our simulation results for different reference channels are given in the tables below.

5.1
2 Rx, EPA5, Full, QPSK 1/3, Normal CP

Table 5.1: Performance for 2 Rx, EPA5, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-4.8

	SNR (dB) for 70% throughput
	-0.4


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	1035.6
	1776.4
	2603.8
	3616.5
	4449.0
	4696.4
	4775.4


5.2
2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

Table 5.2: Performance for 2 Rx, EPA5, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	5.8

	SNR (dB) for 70% throughput
	10.3


	SNR (dB)
	2
	4
	6
	8
	10
	12
	14
	16

	Throughput (kbps)
	2184.8
	4128.1
	6662.6
	10303.8
	14512.0
	17366.0
	19456.0
	20370.0


5.3
2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

Table 5.3: Performance for 2 Rx, EPA5, Full, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	13.6

	SNR (dB) for 70% throughput
	20.6


	SNR (dB)
	8
	10
	12
	14
	16
	18
	20
	22

	Throughput (kbps)
	5690.7
	7558.7
	9087.4
	11256.2
	13775.0
	18171.0
	23387.0
	30188.0


5.4
2 Rx, EVA5, Single, QPSK 1/3, Normal CP

Table 5.4: Performance for 2 Rx, EVA5, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-3.5

	SNR (dB) for 70% throughput
	1.6


	SNR (dB)
	-10
	-8
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	0.6
	3.1
	11.0
	24.8
	40.6
	56.0
	69.9
	81.5


5.5
2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

Table 5.5: Performance for 2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	4.5

	SNR (dB) for 70% throughput
	11.8


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	27.5
	67.2
	117.5
	162.6
	207.2
	256.5
	307.1
	353.5
	391.6
	411.7
	421.4


5.6
2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

Table 5.6: Performance for 2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	8.8

	SNR (dB) for 70% throughput
	18.2


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22

	Throughput (kbps)
	50.2
	115.6
	187.3
	238.5
	286.7
	350.1
	418.9
	489.6
	559.8
	621.5


5.7
2 Rx, EVA70, Full, QPSK 1/3, Normal CP

Table 5.7: Performance for 2 Rx, EVA70, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-4.3

	SNR (dB) for 70% throughput
	-0.6


	SNR (dB)
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	1565.5
	2515.8
	3755.5
	4532.4
	4759.3
	4780.0


5.8
2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

Table 5.8: Performance for 2 Rx, EVA70, Full, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	4.9

	SNR (dB) for 70% throughput
	11.7


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16
	18

	Throughput (kbps)
	5214.5
	7703.7
	9783.8
	11829.3
	15534.0
	19118.0
	20824.0
	21331.0


5.9
2 Rx, ETU70, Single, QPSK 1/3, Normal CP

Table 5.9: Performance for 2 Rx, ETU70, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-2.6

	SNR (dB) for 70% throughput
	1.9


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4
	6
	8

	Throughput (kbps)
	7.6
	18.0
	33.9
	51.7
	68.3
	80.7
	88.4
	92.8


5.10
2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

Table 5.10: Performance for 2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	5.4

	SNR (dB) for 70% throughput
	12.0


	SNR (dB)
	4
	6
	8
	10
	12
	14
	16

	Throughput (kbps)
	94.9
	143.3
	191.6
	246.7
	303.3
	348.6
	381.7


6.
Results for 20 MHz

Our simulation results for different reference channels are given in the tables below.

6.1
2 Rx, EPA5, Full, QPSK 1/3, Normal CP

Table 6.1: Performance for 2 Rx, EPA5, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-4.7

	SNR (dB) for 70% throughput
	-1.0


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	1867.9
	3568.2
	5576.9
	8054.0
	9202.6
	9474.8
	9525.6


6.2
2 Rx, EVA5, Single, QPSK 1/3, Normal CP

Table 6.2: Performance for 2 Rx, EVA5, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.5

	SNR (dB) for 70% throughput
	-0.4


	SNR (dB)
	-12
	-10
	-8
	-6
	-4
	-2
	0
	2

	Throughput (kbps)
	0.6
	3.1
	11.0
	24.8
	40.6
	56.0
	69.9
	81.5


6.3
2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

Table 6.3: Performance for 2 Rx, EVA5, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.0

	SNR (dB) for 70% throughput
	9.3


	SNR (dB)
	-4
	-2
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	4.4
	36.4
	78.7
	129.6
	173.6
	218.5
	269.5
	319.5
	364.6
	400.1


6.4
2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

Table 6.4: Performance for 2 Rx, EVA5, Single, 64QAM 5/6, Normal CP

	SNR (dB) for 30% throughput 
	5.8

	SNR (dB) for 70% throughput
	15.2


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Throughput (kbps)
	27.5
	76.6
	153.4
	217.9
	259.0
	317.2
	384.1
	453.9
	525.6
	593.3
	647.5


6.5
2 Rx, EVA70, Full, QPSK 1/3, Normal CP

Table 6.5: Performance for 2 Rx, EVA70, Full, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.6

	SNR (dB) for 70% throughput
	-2.0


	SNR (dB)
	-6
	-4
	-2
	0
	2
	4

	Throughput (kbps)
	2388.4
	4405.2
	6728.4
	8678.1
	9462.8
	9524.8


6.6
2 Rx, ETU70, Single, QPSK 1/3, Normal CP

Table 6.6: Performance for 2 Rx, ETU70, Single, QPSK 1/3, Normal CP

	SNR (dB) for 30% throughput 
	-5.6

	SNR (dB) for 70% throughput
	-1.1


	SNR (dB)
	-10
	-8
	-6
	-4
	-2
	0
	2
	4
	6

	Throughput (kbps)
	4.2
	11.2
	24.9
	42.8
	60.7
	75.6
	85.4
	91.2
	94.3


6.7
2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

Table 6.7: Performance for 2 Rx, ETU70, Single, 16QAM 3/4, Normal CP

	SNR (dB) for 30% throughput 
	2.4

	SNR (dB) for 70% throughput
	9.0


	SNR (dB)
	0
	2
	4
	6
	8
	10
	12
	14

	Throughput (kbps)
	70.9
	118.9
	167.6
	216.3
	277.1
	328.9
	367.5
	395.2


7.
Conclusions

In this paper, we provide the FDD PUSCH ideal simulation results with 2 receive antennas according to the agreed simulation assumptions.
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