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1	Introduction
During RAN4#90b meeting, the remained issue for PUSCH requirements was discussed. Additional test cases for PUSCH are added and captured in WF [1]:
In this contribution, the updated ideal and impairment simulation results are provided.
2	Simulation Results
In this section, based on the agreed simulation assumption for NR PUSCH as table 1, table 2. The ideal and impairment simulation results of PUSCH are presented as table 3, to table 11.
Table 1: Simulation assumption for NR PUSCH for CP-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1,2

	Number of Rx
	2, 4,8
	2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1,2

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1(2,11) for type A
1+1(0,10) for type A
	1(0), 1+1(0,8)

	symbols length
	14
	10

	Time domain resource allocation type
	type A, type B
	type B

	MCS index
	2, 16, 20 (20 only for 1Tx)
	2, 16, 20 (20 only for 1 Tx)

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
MCS 16: TDL-C 300ns, 100 Hz
MCS 20: TDL-A 30ns, 10Hz
	MCS 2 : TDL-A 30 ns, 300Hz
MCS 16: TDL-A 30 ns,300Hz
MCS 20: TDL-A 30 ns, 75HZ

	SCS and BW
	15kHz:  5,10, 20 MHz
30kHz: 10, 20, 40, 100 MHz
	60kHz: 50, 100 MHz
120kHz: 50,100,200  MHz

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	QPSK: Not configured
16 and 64 QAM: (Configured with KPTRS =2, LPTRS =1) and (Not configured, low prority)



Table 2: Simulation assumption for NR PUSCH for DFT-s-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1

	Number of Rx
	2, 4,8
	1,2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1(2,11) for type A
1+1(0,10) for type B
	1(0), 1+1(0,8)

	symbols length
	14
	10

	Time domain resource allocation type
	type A, type B
	type B

	MCS index
	2, 16, 20
	2, 16, 20

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
	MCS 2 : TDL-A 30 ns, 300Hz


	SCS and BW
	15kHz: 5MHz
30kHz: 10MHz
15kHz: 25 PRB (contig., middle of test BW)
30kHz: 24 PRB (contig., middle of test BW)
	60kHz: 50MHz
120kHz: 50MHz
60kHz: 30 PRB (contig., middle of test BW)
120kHz:  30 PRB (contig., middle of test BW)

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	Not configured 
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	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	-2.9
	-0.9

	
	
	TDLC300-100
	MCS16
	1+1
	8.53
	10.53

	
	
	TDLA30-10
	MCS20
	1+1
	10.89
	12.89

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-3.99
	-1.99

	
	
	TDLC300-100
	MCS16
	1+1
	8.5
	10.5

	
	
	TDLA30-10
	MCS20
	1+1
	10.37
	12.37

	FR1 mapping type B
	15KHz, 10KHz
	TDLB100-400
	MCS2
	1+1
	-3.21
	-1.21

	
	
	TDLC300-100
	MCS16
	1+1
	8.15
	10.15

	
	
	TDLA30-10
	MCS20
	1+1
	10.52
	12.52

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-4.23
	-2.23

	
	
	TDLC300-100
	MCS16
	1+1
	7.93
	9.93

	
	
	TDLA30-10
	MCS20
	1+1
	10.3
	12.3

	FR2 with PTRS
	60KHz,100MHz
	TDLA30-300
	MCS16
	1
	9.93 
	12.43 

	
	
	
	
	1+1
	8.67 
	11.17 

	
	
	TDLA30-75
	MCS20
	1
	11.73 
	14.23 

	
	
	
	
	1+1
	11.59 
	14.09 

	
	120KHz, 100MHz
	TDLA30-300
	MCS16
	1
	9.50 
	12.00 

	
	
	
	
	1+1
	9.06 
	11.56 

	
	
	TDLA30-75
	MCS20
	1
	11.46 
	13.96 

	
	
	
	
	1+1
	11.51 
	14.01 

	FR2 without PTRS
	60KHz, 100MHz
	TDLA30-300
	MCS2
	1
	-4.43 
	-1.93 

	
	
	
	
	1+1
	-4.72 
	-2.22 

	
	
	TDLA30-300
	MCS16
	1
	9.41 
	11.91 

	
	
	
	
	1+1
	8.28 
	10.78 

	
	
	TDLA30-75
	MCS20
	1
	11.20 
	13.70 

	
	
	
	
	1+1
	11.24 
	13.74 

	
	120KHz, 100MHz
	TDLA30-300
	MCS2
	1
	-4.29 
	-1.79 

	
	
	
	
	1+1
	-4.36 
	-1.86 

	
	
	TDLA30-300
	MCS16
	1
	8.80 
	11.30 

	
	
	
	
	1+1
	8.48 
	10.98 

	
	
	TDLA30-75
	MCS20
	1
	10.80 
	13.30 

	
	
	
	
	1+1
	10.90 
	13.40 

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	-3.01
	-1.01

	
	
	TDLC300-100
	MCS16
	1+1
	8.46
	10.46

	
	
	TDLA30-10
	MCS20
	1+1
	10.81
	12.81

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-3.56
	-1.56

	
	
	TDLC300-100
	MCS16
	1+1
	8.4
	10.4

	
	
	TDLA30-10
	MCS20
	1+1
	10.78
	12.78

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-3.58
	-1.58

	
	
	TDLC300-100
	MCS16
	1+1
	8.64
	10.64

	
	
	TDLA30-10
	MCS20
	1+1
	10.45
	12.45

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-4.51
	-2.51

	
	
	TDLC300-100
	MCS16
	1+1
	8.58
	10.58

	
	
	TDLA30-10
	MCS20
	1+1
	10.55
	12.55

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	-4.53
	-2.53

	
	
	TDLC300-100
	MCS16
	1+1
	8.49
	10.49

	
	
	TDLA30-10
	MCS20
	1+1
	11.24
	13.24

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	-2.77
	-0.77

	
	
	TDLC300-100
	MCS16
	1+1
	7.66
	9.66

	
	
	TDLA30-10
	MCS20
	1+1
	10.44
	12.44

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-2.6
	-0.6

	
	
	TDLC300-100
	MCS16
	1+1
	8.03
	10.3

	
	
	TDLA30-10
	MCS20
	1+1
	10.48
	12.48

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-3.83
	-1.83

	
	
	TDLC300-100
	MCS16
	1+1
	8.1
	10.1

	
	
	TDLA30-10
	MCS20
	1+1
	10.4
	12.4

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-4.16
	-2.16

	
	
	TDLC300-100
	MCS16
	1+1
	8.01
	10.01

	
	
	TDLA30-10
	MCS20
	1+1
	10.4
	12.4

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	-4.11
	-2.11

	
	
	TDLC300-100
	MCS16
	1+1
	7.89
	9.89

	
	
	TDLA30-10
	MCS20
	1+1
	11.08
	13.08

	FR2 with PTRS
	60KHz, 50MHz
	TDLA30-300
	MCS16
	1
	9.23 
	11.73 

	
	
	
	
	1+1
	8.51 
	11.01 

	
	
	TDLA30-75
	MCS20
	1
	11.31 
	13.81 

	
	
	
	
	1+1
	11.30 
	13.80 

	
	120KHz, 50MHz
	TDLA30-300
	MCS16
	1
	9.45 
	11.95 

	
	
	
	
	1+1
	8.87 
	11.37 

	
	
	TDLA30-75
	MCS20
	1
	11.36 
	13.86 

	
	
	
	
	1+1
	11.20 
	13.70 

	
	120KHz, 200MHz
	TDLA30-300
	MCS16
	1
	9.55 
	12.05 

	
	
	
	
	1+1
	9.05 
	11.55 

	
	
	TDLA30-75
	MCS20
	1
	11.55 
	14.05 

	
	
	
	
	1+1
	11.54 
	14.04 

	FR2 without PTRS
	60KHz, 50MHz
	TDLA30-300
	MCS2
	1
	-4.44 
	-1.94 

	
	
	
	
	1+1
	-4.55 
	-2.05 

	
	
	TDLA30-300
	MCS16
	1
	8.99 
	11.49 

	
	
	
	
	1+1
	8.15 
	10.65 

	
	
	TDLA30-75
	MCS20
	1
	10.63 
	13.13 

	
	
	
	
	1+1
	10.62 
	13.12 

	
	120KHz, 50MHz
	TDLA30-300
	MCS2
	1
	-3.73 
	-1.23 

	
	
	
	
	1+1
	-3.99 
	-1.49 

	
	
	TDLA30-300
	MCS16
	1
	8.73 
	11.23 

	
	
	
	
	1+1
	8.24 
	10.74 

	
	
	TDLA30-75
	MCS20
	1
	10.71 
	13.21 

	
	
	
	
	1+1
	10.63 
	13.13 

	
	120KHz, 200MHz
	TDLA30-300
	MCS2
	1
	-4.23 
	-1.73 

	
	
	
	
	1+1
	-4.51 
	-2.01 

	
	
	TDLA30-300
	MCS16
	1
	8.82 
	11.32 

	
	
	
	
	1+1
	8.39 
	10.89 

	
	
	TDLA30-75
	MCS20
	1
	10.78 
	13.28 

	
	
	
	
	1+1
	10.75 
	13.25 



Table4: The target SNR performance for NR PUSCH for 1Tx4Rx with CP-OFDM 

	FR
	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR
(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	-7.29
	-5.29

	
	
	TDLC300-100
	MCS16
	1+1
	4.63
	6.63

	
	
	TDLA30-10
	MCS20
	1+1
	7.23
	9.23

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-7.51
	-5.51

	
	
	TDLC300-100
	MCS16
	1+1
	4.56
	6.56

	
	
	TDLA30-10
	MCS20
	1+1
	6.75
	8.75

	FR1 mapping type B
	15KHz, 10KHz
	TDLB100-400
	MCS2
	1+1
	-6.53
	-4.53

	
	
	TDLC300-100
	MCS16
	1+1
	4.25
	6.25

	
	
	TDLA30-10
	MCS20
	1+1
	7.03
	9.03

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-7.42
	-5.42

	
	
	TDLC300-100
	MCS16
	1+1
	4.01
	6.01

	
	
	TDLA30-10
	MCS20
	1+1
	6.79
	8.79

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	-7.08
	-5.08

	
	
	TDLC300-100
	MCS16
	1+1
	4.56
	6.56

	
	
	TDLA30-10
	MCS20
	1+1
	7.21
	9.21

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-7.08
	-5.08

	
	
	TDLC300-100
	MCS16
	1+1
	4.52
	6.52

	
	
	TDLA30-10
	MCS20
	1+1
	7.09
	9.09

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-6.8
	-4.8

	
	
	TDLC300-100
	MCS16
	1+1
	4.7
	6.7

	
	
	TDLA30-10
	MCS20
	1+1
	6.73
	8.73

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-7.7
	-5.7

	
	
	TDLC300-100
	MCS16
	1+1
	4.63
	6.63

	
	
	TDLA30-10
	MCS20
	1+1
	6.87
	8.87

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	-7.79
	-5.79

	
	
	TDLC300-100
	MCS16
	1+1
	4.54
	6.54

	
	
	TDLA30-10
	MCS20
	1+1
	7.55
	9.55

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	-6.33
	-4.33

	
	
	TDLC300-100
	MCS16
	1+1
	4.2
	6.2

	
	
	TDLA30-10
	MCS20
	1+1
	6.94
	8.94

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-6.16
	-4.16

	
	
	TDLC300-100
	MCS16
	1+1
	4.13
	6.13

	
	
	TDLA30-10
	MCS20
	1+1
	6.98
	8.98

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-7.3
	-5.3

	
	
	TDLC300-100
	MCS16
	1+1
	4.16
	6.13

	
	
	TDLA30-10
	MCS20
	1+1
	6.85
	8.85

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-7.51
	-5.51

	
	
	TDLC300-100
	MCS16
	1+1
	4.1
	6.1

	
	
	TDLA30-10
	MCS20
	1+1
	6.92
	8.92

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	-7.31
	-5.31

	
	
	TDLC300-100
	MCS16
	1+1
	3.99
	5.99

	
	
	TDLA30-10
	MCS20
	1+1
	N.A
	N.A




Table5: The target SNR performance for NR PUSCH with 1 Tx8Rx with CP-OFDM 

	FR
	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR
(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	-9.68
	-7.68

	
	
	TDLC300-100
	MCS16
	1+1
	1.59
	3.59

	
	
	TDLA30-10
	MCS20
	1+1
	3.91
	5.91

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-10.25
	-8.25

	
	
	TDLC300-100
	MCS16
	1+1
	1.51
	3.51

	
	
	TDLA30-10
	MCS20
	1+1
	3.51
	5.51

	FR1 mapping type B
	15KHz, 10KHz
	TDLB100-400
	MCS2
	1+1
	-9.62
	-7.62

	
	
	TDLC300-100
	MCS16
	1+1
	1.13
	3.13

	
	
	TDLA30-10
	MCS20
	1+1
	3.85
	5.85

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-10.4
	-8.4

	
	
	TDLC300-100
	MCS16
	1+1
	0.74
	2.74

	
	
	TDLA30-10
	MCS20
	1+1
	3.77
	5.77

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	-9.88
	-7.88

	
	
	TDLC300-100
	MCS16
	1+1
	1.37
	3.37

	
	
	TDLA30-10
	MCS20
	1+1
	3.92
	5.92

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-9.47
	-7.47

	
	
	TDLC300-100
	MCS16
	1+1
	1.33
	3.33

	
	
	TDLA30-10
	MCS20
	1+1
	3.77
	5.77

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-9.76
	-7.76

	
	
	TDLC300-100
	MCS16
	1+1
	1.67
	3.67

	
	
	TDLA30-10
	MCS20
	1+1
	3.48
	5.48

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-10.13
	-8.13

	
	
	TDLC300-100
	MCS16
	1+1
	1.61
	3.61

	
	
	TDLA30-10
	MCS20
	1+1
	3.58
	5.58

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	-10.36
	-8.36

	
	
	TDLC300-100
	MCS16
	1+1
	1.68
	3.68

	
	
	TDLA30-10
	MCS20
	1+1
	4.17
	6.17

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	-9.64
	-7.74

	
	
	TDLC300-100
	MCS16
	1+1
	0.92
	2.92

	
	
	TDLA30-10
	MCS20
	1+1
	3.81
	5.81

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-9.21
	-7.21

	
	
	TDLC300-100
	MCS16
	1+1
	0.94
	2.94

	
	
	TDLA30-10
	MCS20
	1+1
	3.72
	5.72

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-10.5
	-8.5

	
	
	TDLC300-100
	MCS16
	1+1
	0.99
	2.99

	
	
	TDLA30-10
	MCS20
	1+1
	3.82
	5.82

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-10.6
	-8.6

	
	
	TDLC300-100
	MCS16
	1+1
	0.9
	2.9

	
	
	TDLA30-10
	MCS20
	1+1
	3.85
	5.85

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	-10.3
	-8.3

	
	
	TDLC300-100
	MCS16
	1+1
	0.85
	2.85

	
	
	TDLA30-10
	MCS20
	1+1
	4.15
	6.15




Table6: The target SNR performance for NR PUSCH with 2 Tx2Rx with CP-OFDM 
	FR
	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR
(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	1.01 
	3.01 

	
	
	TDLC300-100
	MCS16
	1+1
	16.60 
	18.60 

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-0.35 
	1.65 

	
	
	TDLC300-100
	MCS16
	1+1
	18.09 
	20.09 

	FR1 mapping type B
	15KHz, 10MMHz
	TDLB100-400
	MCS2
	1+1
	1.85
	3.85

	
	
	TDLC300-100
	MCS16
	1+1
	16.59
	18.59

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-0.14　
	1.86　

	
	
	TDLC300-100
	MCS16
	1+1
	16.28　
	　18.28

	FR2 with PTRS
	60KHz,100MHz
	TDLA30-300
	MCS16
	1
	6.96 
	9.46 

	
	
	
	
	1+1
	16.53 
	19.03 

	
	120KHz, 100MHz
	TDLA30-300
	MCS16
	1
	19.01 
	21.51 

	
	
	
	
	1+1
	16.81 
	19.31 

	FR2 without PTRS
	60KHz, 100MHz
	TDLA30-300
	MCS2
	1
	-0.42 
	2.08 

	
	
	
	
	1+1
	-1.08 
	1.42 

	
	
	TDLA30-300
	MCS16
	1
	NA
	NA

	
	
	
	
	1+1
	16.23 
	18.73 

	
	120KHz, 100MHz
	TDLA30-300
	MCS2
	1
	-0.14 
	2.36 

	
	
	
	
	1+1
	-0.39 
	2.11 

	
	
	TDLA30-300
	MCS16
	1
	17.83 
	20.63 

	
	
	
	
	1+1
	16.31 
	18.81 

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	0.84
	2.84

	
	
	TDLC300-100
	MCS16
	1+1
	16.23
	18.23

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	0.82
	2.82

	
	
	TDLC300-100
	MCS16
	1+1
	16.49
	18.49

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	0.03
	2.03

	
	
	TDLC300-100
	MCS16
	1+1
	18.39
	20.39

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-0.73
	1.27

	
	
	TDLC300-100
	MCS16
	1+1
	18.27
	20.27

	
	
	TDLA30-10
	MCS20
	1+1
	-1.01
	0.99

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	18.81
	18.81

	
	
	TDLC300-100
	MCS16
	1+1
	0.84
	2.84

	
	
	TDLA30-10
	MCS20
	1+1
	16.23
	18.23

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	0.82　
	2.82　

	
	
	TDLC300-100
	MCS16
	1+1
	　16.21
	18.21　

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	3.46　
	　5.46

	
	
	TDLC300-100
	MCS16
	1+1
	　16.55
	　18.55

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-0.8　
	1.2　

	
	
	TDLC300-100
	MCS16
	1+1
	16.38
	18.38　

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-0.64　
	　1.36

	
	
	TDLC300-100
	MCS16
	1+1
	　16.37
	18.37　

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	0.10　
	　2.10

	
	
	TDLC300-100
	MCS16
	1+1
	　16.84
	　18.84

	FR2 with PTRS
	60KHz, 50MHz
	TDLA30-300
	MCS16
	1
	-13.48 
	-10.98 

	
	
	
	
	1+1
	16.54 
	19.04 

	
	120KHz, 50MHz
	TDLA30-300
	MCS16
	1
	18.76 
	21.26 

	
	
	
	
	1+1
	16.86 
	19.36 

	
	120KHz, 200MHz
	TDLA30-300
	MCS16
	1
	19.00 
	21.50 

	
	
	
	
	1+1
	16.65 
	19.15 

	FR2 without PTRS
	60KHz, 50MHz
	TDLA30-300
	MCS2
	1
	-0.41 
	2.09 

	
	
	
	
	1+1
	-1.07 
	1.43 

	
	
	TDLA30-300
	MCS16
	1
	NA
	NA

	
	
	
	
	1+1
	16.55 
	19.05 

	
	120KHz, 50MHz
	TDLA30-300
	MCS2
	1
	-0.30 
	2.20 

	
	
	
	
	1+1
	-0.45 
	2.05 

	
	
	TDLA30-300
	MCS16
	1
	17.87 
	20.37 

	
	
	
	
	1+1
	16.29 
	18.79 

	
	120KHz, 200MHz
	TDLA30-300
	MCS2
	1
	-0.28 
	2.22 

	
	
	
	
	1+1
	-0.48 
	2.02 

	
	
	TDLA30-300
	MCS16
	1
	18.05 
	20.55 

	
	
	
	
	1+1
	16.06 
	18.56 




Table7: The target SNR performance for NR PUSCH with 2 Tx4Rx with CP-OFDM 
	FR
	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR
(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	-3.2
	-1.2

	
	
	TDLC300-100
	MCS16
	1+1
	9.48
	11.48

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-3.84
	-1.84

	
	
	TDLC300-100
	MCS16
	1+1
	9.75
	11.75

	FR1 mapping type B
	15KHz, 10KHz
	TDLB100-400
	MCS2
	1+1
	　-2.19
	-0.19　

	
	
	TDLC300-100
	MCS16
	1+1
	　9.46
	　11.46

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	　-3.92
	-1.92　

	
	
	TDLC300-100
	MCS16
	1+1
	　9.26
	　11.26

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	-3.26
	-1.26

	
	
	TDLC300-100
	MCS16
	1+1
	9.19
	11.19

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-3.23
	-1.23

	
	
	TDLC300-100
	MCS16
	1+1
	9.22
	11.22

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-3.35
	-1.35

	
	
	TDLC300-100
	MCS16
	1+1
	9.86
	11.86

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-3.83
	-1.83

	
	
	TDLC300-100
	MCS16
	1+1
	9.81
	11.81

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	-4.53
	-2.53

	
	
	TDLC300-100
	MCS16
	1+1
	10.03
	12.03

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	　-3.23
	-1.23　

	
	
	TDLC300-100
	MCS16
	1+1
	　9.30
	　11.30

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	　-1.09
	　0.91

	
	
	TDLC300-100
	MCS16
	1+1
	　9.36
	　11.36

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	　-4.37
	-2.37　

	
	
	TDLC300-100
	MCS16
	1+1
	　9.33
	　11.33

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-4.13　
	　-2.13

	
	
	TDLC300-100
	MCS16
	1+1
	　9.31
	　11.31

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	　-1.70
	　0.3

	
	
	TDLC300-100
	MCS16
	1+1
	　9.45
	　11.45




Table8: The target SNR performance for NR PUSCH with 2 Tx8Rx with CP-OFDM 
	FR
	SCS
	Channel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR(impairment)

	FR1 mapping type A
	15KH, 10MHz
	TDLB100-400
	MCS2
	1+1
	-5.90 
	-3.90 

	
	
	TDLC300-100
	MCS16
	1+1
	5.23 
	7.23 

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	-6.44 
	-4.44 

	
	
	TDLC300-100
	MCS16
	1+1
	5.26 
	7.26 

	FR1 mapping type B
	15KHz, 10KHz
	TDLB100-400
	MCS2
	1+1
	　-5.47
	-3.47　

	
	
	TDLC300-100
	MCS16
	1+1
	5.28　
	　7.28

	
	30KHz, 40MHz
	TDLB100-400
	MCS2
	1+1
	　-6.95
	-4.95　

	
	
	TDLC300-100
	MCS16
	1+1
	　5.15
	　7.15

	FR1 mapping type A
	15KHz, 5MH
	TDLB100-400
	MCS2
	1+1
	-5.88
	-3.88

	
	
	TDLC300-100
	MCS16
	1+1
	5.19
	7.19

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-5.68
	-3.68

	
	
	TDLC300-100
	MCS16
	1+1
	5.16
	7.16

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-6.15
	-4.15

	
	
	TDLC300-100
	MCS16
	1+1
	5.42
	7.42

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	-6.5
	-4.5

	
	
	TDLC300-100
	MCS16
	1+1
	5.28
	7.28

	
	30KHZ, 100MHz
	TDLB100-400
	MCS2
	1+1
	-7.02
	-5.02

	
	
	TDLC300-100
	MCS16
	1+1
	5.34
	7.34

	FR1 mapping type B
	15KHz, 5MHz
	TDLB100-400
	MCS2
	1+1
	　-6.61
	　-4.61

	
	
	TDLC300-100
	MCS16
	1+1
	　5.16
	　7.16

	
	15KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	　-4.21
	　-2.21

	
	
	TDLC300-100
	MCS16
	1+1
	　5.24
	　7.24

	
	30KHz,10MHz
	TDLB100-400
	MCS2
	1+1
	-7.7　
	　-5.7

	
	
	TDLC300-100
	MCS16
	1+1
	　5.2
	　7.2

	
	30KHz, 20MHz
	TDLB100-400
	MCS2
	1+1
	　-7.14
	　-5.14

	
	
	TDLC300-100
	MCS16
	1+1
	　5.18
	　7.18

	
	30KHz, 100MHz
	TDLB100-400
	MCS2
	1+1
	　-6.87
	　-4.87

	
	
	TDLC300-100
	MCS16
	1+1
	　5.26
	　7.26



Table9: The target SNR performance for NR PUSCH with DFT-s-OFDM 
	Number of Antenna
	FR
	SCS
	Chanel
	MCS
	DMRS configuration
	Target SNR (ideal)
	Target SNR(impairment)

	DFT-s-OFDM 1T2R
	FR1 mapping type A
	15KH, 5MHz(25PRB)
	TDLB100-400
	MCS2
	1+1
	-3.82
	-1.82

	
	
	30KHz, 10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-3.77
	-1.77

	
	FR1 mapping type B
	15KH, 5MHz(25PRB)
	TDLB100-400
	MCS2
	1+1
	-3.34
	-1.34

	
	
	30KHz, 10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-4.55
	-2.55

	
	FR2 without PTRS
	60KHz, 50MHz(30PRB)
	TDLA30-300
	MCS2
	1
	-4.10 
	-1.60 

	
	
	
	
	
	1+1
	-4.07 
	-1.57 

	
	
	120KHz, 50MHz(30PRB)
	TDLA30-300
	MCS2
	1
	-3.64 
	-1.14 

	
	
	
	
	
	1+1
	-3.54 
	-1.04 

	DFT-s-OFDM 1T4R
	FR1 mapping type A
	15KHz, 5MH(25PRB)
	TDLB100-400
	MCS2
	1+1
	-6.37
	-4.37

	
	
	30KHZ, 10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-6.73
	-4.73

	
	FR1 mapping type B
	15KHz, 5MHz(25PRB)
	TDLB100-400
	MCS2
	1+1
	-7.09
	-5.09

	
	
	30KHz,10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-8.12
	-6.12

	DFT-s-OFDM 1T8R
	FR1 mapping type A
	15KHz, 5MH(25PRB)
	TDLB100-400
	MCS2
	1+1
	-9.82
	-7.82

	
	
	30KHZ, 10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-9.56
	-7.56

	
	FR1 mapping type B
	15KHz, 5MHz(25PRB)
	TDLB100-400
	MCS2
	1+1
	-10.4
	-8.4

	
	
	30KHz,10MHz(24PRB)
	TDLB100-400
	MCS2
	1+1
	-11.3
	-9.3



3	Conclusion
In this contribution, the updated ideal and impairment simulation results are provided.
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