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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RAN4 #89, a WF was approved on how to derive the demodulation performance requirements according to the input simulation results from different companies [1]. And in RAN4#90 an Excel script for implementing this derivation rule was also approved [2]. For our simulation results submitted to RAN4#90 [3][4], it was assumed that the results for ideal cases were obtained via ideal channel estimation, but during the discussion it was confirmed that even for ideal cases, realistic channel estimation is assumed. Therefore, we update our simulation results accordingly and in addition, results on DFT-s-OFDM and mapping type B are also added.  
2 Numerical results

	  PUSCH 1T2R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-0.24
	2.26

	
	
	
	
	
	DMRS 1+1
	-4.74
	-2.24

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.43
	13.93

	
	
	
	
	
	DMRS 1+1
	8.99
	11.49

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.93
	14.43

	
	
	
	
	
	DMRS 1+1
	11.7
	14.2

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.4
	-2.9

	
	
	
	
	
	DMRS 1+1
	-6.1
	-3.6

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.1
	10.6

	
	
	
	
	
	DMRS 1+1
	7.4
	9.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	9.1
	11.6

	
	
	
	
	
	DMRS 1+1
	8.8
	11.3

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	N.A
	N.A

	
	
	
	
	
	DMRS 1+1
	-4.78
	-2.28

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	19.3
	21.8

	
	
	
	
	
	DMRS 1+1
	9.56
	12.06

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.76
	14.26

	
	
	
	
	
	DMRS 1+1
	11.72
	14.22

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.18
	0.32

	
	
	
	
	
	DMRS 1+1
	-3.59
	-1.09

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	10.86
	13.36

	
	
	
	
	
	DMRS 1+1
	9.93
	12.43

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.67
	14.17

	
	
	
	
	
	DMRS 1+1
	11.37
	13.87

	
	FR2 with PTRS
	60kHz, 100MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 100MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	FR2 without PTRS
	60kHz, 100MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 100MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	0.36
	2.86

	
	
	
	
	
	DMRS 1+1
	-4.55
	-2.05

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	10.4
	12.9

	
	
	
	
	
	DMRS 1+1
	8.49
	10.99

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.59
	14.09

	
	
	
	
	
	DMRS 1+1
	11.39
	13.89

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	N.A
	N.A

	
	
	
	
	
	DMRS 1+1
	-3.99
	-1.49

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	12.26
	14.76

	
	
	
	
	
	DMRS 1+1
	8.96
	11.46

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	12.23
	14.73

	
	
	
	
	
	DMRS 1+1
	11.82
	14.32

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.5
	-3

	
	
	
	
	
	DMRS 1+1
	-6.1
	-3.6

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.2
	10.7

	
	
	
	
	
	DMRS 1+1
	7.6
	10.1

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	9.1
	11.6

	
	
	
	
	
	DMRS 1+1
	8.8
	11.3

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.4
	-2.9

	
	
	
	
	
	DMRS 1+1
	-6
	-3.5

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.2
	10.7

	
	
	
	
	
	DMRS 1+1
	7.4
	9.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	9.1
	11.6

	
	
	
	
	
	DMRS 1+1
	8.7
	11.2

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.4
	-2.9

	
	
	
	
	
	DMRS 1+1
	-6.1
	-3.6

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8
	10.5

	
	
	
	
	
	DMRS 1+1
	7.4
	9.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	9
	11.5

	
	
	
	
	
	DMRS 1+1
	8.8
	11.3

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	N.A
	N.A

	
	
	
	
	
	DMRS 1+1
	-4.51
	-2.01

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	14.35
	16.85

	
	
	
	
	
	DMRS 1+1
	9.17
	11.67

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.55
	14.05

	
	
	
	
	
	DMRS 1+1
	11.4
	13.9

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	N.A
	N.A

	
	
	
	
	
	DMRS 1+1
	-3.95
	-1.45

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	N.A
	N.A

	
	
	
	
	
	DMRS 1+1
	9.62
	12.12

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	12.16
	14.66

	
	
	
	
	
	DMRS 1+1
	11.76
	14.26

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.28
	0.22

	
	
	
	
	
	DMRS 1+1
	-3.59
	-1.09

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	10.95
	13.45

	
	
	
	
	
	DMRS 1+1
	10.14
	12.64

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.67
	14.17

	
	
	
	
	
	DMRS 1+1
	11.38
	13.88

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.18
	0.32

	
	
	
	
	
	DMRS 1+1
	-3.5
	-1

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	10.96
	13.46

	
	
	
	
	
	DMRS 1+1
	9.93
	12.43

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.68
	14.18

	
	
	
	
	
	DMRS 1+1
	11.27
	13.77

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.17
	0.33

	
	
	
	
	
	DMRS 1+1
	-3.6
	-1.1

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	10.76
	13.26

	
	
	
	
	
	DMRS 1+1
	9.94
	12.44

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	11.57
	14.07

	
	
	
	
	
	DMRS 1+1
	11.38
	13.88

	
	FR2 with PTRS
	60kHz, 50MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 50MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 200MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	FR2 without PTRS
	60kHz, 50MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 50MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 200MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS20
	TDLA30-75 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 






	  PUSCH 1T4R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.82
	-2.32

	
	
	
	
	
	DMRS 1+1
	-8.33
	-5.83

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	5.73
	8.23

	
	
	
	
	
	DMRS 1+1
	5.07
	7.57

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	8.04
	10.54

	
	
	
	
	
	DMRS 1+1
	7.93
	10.43

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-8.7
	-6.2

	
	
	
	
	
	DMRS 1+1
	-9.4
	-6.9

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.4
	5.9

	
	
	
	
	
	DMRS 1+1
	2.2
	4.7

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	5
	7.5

	
	
	
	
	
	DMRS 1+1
	4.4
	6.9

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-1.46
	1.04

	
	
	
	
	
	DMRS 1+1
	-8.03
	-5.53

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	7.45
	9.95

	
	
	
	
	
	DMRS 1+1
	5.18
	7.68

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.84
	10.34

	
	
	
	
	
	DMRS 1+1
	7.75
	10.25

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.69
	-3.19

	
	
	
	
	
	DMRS 1+1
	-6.82
	-4.32

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.17
	8.67

	
	
	
	
	
	DMRS 1+1
	4.73
	7.23

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.54
	10.04

	
	
	
	
	
	DMRS 1+1
	6.94
	9.44

	 
	 
	 
	 
	 
	 
	 
	 

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.53
	-2.03

	
	
	
	
	
	DMRS 1+1
	-7.89
	-5.39

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	5.3
	7.8

	
	
	
	
	
	DMRS 1+1
	4.78
	7.28

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.83
	10.33

	
	
	
	
	
	DMRS 1+1
	7.77
	10.27

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	1.09
	3.59

	
	
	
	
	
	DMRS 1+1
	-7.55
	-5.05

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	5.8
	8.3

	
	
	
	
	
	DMRS 1+1
	5.03
	7.53

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	8.1
	10.6

	
	
	
	
	
	DMRS 1+1
	7.89
	10.39

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.3
	-6.8

	
	
	
	
	
	DMRS 1+1
	-9.6
	-7.1

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.4
	5.9

	
	
	
	
	
	DMRS 1+1
	2.2
	4.7

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.2
	6.7

	
	
	
	
	
	DMRS 1+1
	3.7
	6.2

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.5
	-7

	
	
	
	
	
	DMRS 1+1
	-9.9
	-7.4

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.5
	6

	
	
	
	
	
	DMRS 1+1
	2.4
	4.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.2
	6.7

	
	
	
	
	
	DMRS 1+1
	3.7
	6.2

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-8.9
	-6.4

	
	
	
	
	
	DMRS 1+1
	-9.5
	-7

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.7
	6.2

	
	
	
	
	
	DMRS 1+1
	2.6
	5.1

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.6
	7.1

	
	
	
	
	
	DMRS 1+1
	4.1
	6.6

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-0.55
	1.95

	
	
	
	
	
	DMRS 1+1
	-7.86
	-5.36

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.72
	9.22

	
	
	
	
	
	DMRS 1+1
	4.89
	7.39

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.59
	10.09

	
	
	
	
	
	DMRS 1+1
	7.5
	10

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-7.54
	-5.04

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	7.7
	10.2

	
	
	
	
	
	DMRS 1+1
	5.16
	7.66

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.96
	10.46

	
	
	
	
	
	DMRS 1+1
	7.84
	10.34

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-6.29
	-3.79

	
	
	
	
	
	DMRS 1+1
	-7.03
	-4.53

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.16
	8.66

	
	
	
	
	
	DMRS 1+1
	4.72
	7.22

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	6.73
	9.23

	
	
	
	
	
	DMRS 1+1
	6.24
	8.74

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-6.49
	-3.99

	
	
	
	
	
	DMRS 1+1
	-7.33
	-4.83

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.27
	8.77

	
	
	
	
	
	DMRS 1+1
	4.92
	7.42

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	6.74
	9.24

	
	
	
	
	
	DMRS 1+1
	6.23
	8.73

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.87
	-3.37

	
	
	
	
	
	DMRS 1+1
	-6.94
	-4.44

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.48
	8.98

	
	
	
	
	
	DMRS 1+1
	5.12
	7.62

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	7.14
	9.64

	
	
	
	
	
	DMRS 1+1
	6.64
	9.14




	  PUSCH 1T8R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-8.27
	-5.77

	
	
	
	
	
	DMRS 1+1
	-10.88
	-8.38

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	1.99
	4.49

	
	
	
	
	
	DMRS 1+1
	1.28
	3.78

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.5
	7

	
	
	
	
	
	DMRS 1+1
	4.37
	6.87

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-12.7
	-10.2

	
	
	
	
	
	DMRS 1+1
	-13
	-10.5

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	-0.6
	1.9

	
	
	
	
	
	DMRS 1+1
	-0.7
	1.8

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	1.3
	3.8

	
	
	
	
	
	DMRS 1+1
	0.9
	3.4

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-6.04
	-3.54

	
	
	
	
	
	DMRS 1+1
	-10.95
	-8.45

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.04
	5.54

	
	
	
	
	
	DMRS 1+1
	1.75
	4.25

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.4
	6.9

	
	
	
	
	
	DMRS 1+1
	4.67
	7.17

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.79
	-7.29

	
	
	
	
	
	DMRS 1+1
	-10.48
	-7.98

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	1.94
	4.44

	
	
	
	
	
	DMRS 1+1
	1.84
	4.34

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	3.86
	6.36

	
	
	
	
	
	DMRS 1+1
	3.43
	5.93

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-8.08
	-5.58

	
	
	
	
	
	DMRS 1+1
	-10.77
	-8.27

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	1.68
	4.18

	
	
	
	
	
	DMRS 1+1
	1.15
	3.65

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.47
	6.97

	
	
	
	
	
	DMRS 1+1
	4.4
	6.9

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.46
	-1.96

	
	
	
	
	
	DMRS 1+1
	-10.95
	-8.45

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	1.89
	4.39

	
	
	
	
	
	DMRS 1+1
	1.18
	3.68

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.55
	7.05

	
	
	
	
	
	DMRS 1+1
	4.23
	6.73

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-12.8
	-10.3

	
	
	
	
	
	DMRS 1+1
	-13
	-10.5

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	-0.4
	2.1

	
	
	
	
	
	DMRS 1+1
	-0.7
	1.8

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	1.5
	4

	
	
	
	
	
	DMRS 1+1
	1
	3.5

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-12.7
	-10.2

	
	
	
	
	
	DMRS 1+1
	-12.9
	-10.4

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	-0.4
	2.1

	
	
	
	
	
	DMRS 1+1
	-0.6
	1.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	1.3
	3.8

	
	
	
	
	
	DMRS 1+1
	0.9
	3.4

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-12.5
	-10

	
	
	
	
	
	DMRS 1+1
	-12.8
	-10.3

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	-0.4
	2.1

	
	
	
	
	
	DMRS 1+1
	-0.7
	1.8

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	1.3
	3.8

	
	
	
	
	
	DMRS 1+1
	0.8
	3.3

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.58
	-3.08

	
	
	
	
	
	DMRS 1+1
	-10.88
	-8.38

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	2.54
	5.04

	
	
	
	
	
	DMRS 1+1
	1.4
	3.9

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.42
	6.92

	
	
	
	
	
	DMRS 1+1
	4.33
	6.83

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	18.5
	21

	
	
	
	
	
	DMRS 1+1
	-10.72
	-8.22

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.03
	5.53

	
	
	
	
	
	DMRS 1+1
	1.71
	4.21

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.47
	6.97

	
	
	
	
	
	DMRS 1+1
	4.43
	6.93

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.9
	-7.4

	
	
	
	
	
	DMRS 1+1
	-10.46
	-7.96

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	2.13
	4.63

	
	
	
	
	
	DMRS 1+1
	1.84
	4.34

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	4.05
	6.55

	
	
	
	
	
	DMRS 1+1
	3.54
	6.04

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.8
	-7.3

	
	
	
	
	
	DMRS 1+1
	-10.37
	-7.87

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	2.14
	4.64

	
	
	
	
	
	DMRS 1+1
	1.94
	4.44

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	3.86
	6.36

	
	
	
	
	
	DMRS 1+1
	3.43
	5.93

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-9.59
	-7.09

	
	
	
	
	
	DMRS 1+1
	-10.28
	-7.78

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	2.13
	4.63

	
	
	
	
	
	DMRS 1+1
	1.82
	4.32

	
	
	
	MCS20
	TDLA30-10
	DMRS 1
	3.85
	6.35

	
	
	
	
	
	DMRS 1+1
	3.34
	5.84




	  PUSCH 2T2R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-3.29
	-0.79

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	16.72
	19.22

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-2.5
	0

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	15
	17.5

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-0.73
	1.77

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	18.59
	21.09

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	0.05
	2.55

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	17.59
	20.09

	
	FR2 with PTRS
	60kHz, 100MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 100MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	FR2 without PTRS
	60kHz, 100MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 100MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-3.69
	-1.19

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	15.84
	18.34

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-2.87
	-0.37

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	16.51
	19.01

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-2.8
	-0.3

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	15
	17.5

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-2.8
	-0.3

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	15.3
	17.8

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-2.5
	0

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	15.6
	18.1

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-1.06
	1.44

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	17.22
	19.72

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-0.26
	2.24

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	18.52
	21.02

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-0.25
	2.25

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	17.6
	20.1

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	-0.24
	2.26

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	17.9
	20.4

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	0.06
	2.56

	
	
	
	MCS16
	TDLC300-100
	DMRS 1+1
	18.2
	20.7

	
	FR2 with PTRS
	60kHz, 50MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 50MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 200MHz
	MCS2 (To be removed)
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	FR2 without PTRS
	60kHz, 50MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 50MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 200MHz
	MCS2
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	MCS16
	TDLA30-300 
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 




	  PUSCH 2T4R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-7.25
	-4.75

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	14.91
	17.41

	
	
	
	
	
	DMRS 1+1
	7.23
	9.73

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.8
	-3.3

	
	
	
	
	
	DMRS 1+1
	-6.4
	-3.9

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.2
	10.7

	
	
	
	
	
	DMRS 1+1
	7.3
	9.8

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-4.72
	-2.22

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	9.64
	12.14

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.63
	-0.13

	
	
	
	
	
	DMRS 1+1
	-3.83
	-1.33

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.35
	13.85

	
	
	
	
	
	DMRS 1+1
	9.82
	12.32

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-3.39
	-0.89

	
	
	
	
	
	DMRS 1+1
	-7.41
	-4.91

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.71
	14.21

	
	
	
	
	
	DMRS 1+1
	6.86
	9.36

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-6.92
	-4.42

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	17.27
	19.77

	
	
	
	
	
	DMRS 1+1
	7.14
	9.64

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-6.1
	-3.6

	
	
	
	
	
	DMRS 1+1
	-6.6
	-4.1

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.3
	10.8

	
	
	
	
	
	DMRS 1+1
	7.3
	9.8

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.7
	-3.2

	
	
	
	
	
	DMRS 1+1
	-6.4
	-3.9

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.2
	10.7

	
	
	
	
	
	DMRS 1+1
	7.2
	9.7

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.4
	-2.9

	
	
	
	
	
	DMRS 1+1
	-6.2
	-3.7

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.6
	11.1

	
	
	
	
	
	DMRS 1+1
	7.4
	9.9

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	10.6
	13.1

	
	
	
	
	
	DMRS 1+1
	-4.87
	-2.37

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	9.32
	11.82

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-4.32
	-1.82

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	9.55
	12.05

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.93
	-0.43

	
	
	
	
	
	DMRS 1+1
	-4.03
	-1.53

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.45
	13.95

	
	
	
	
	
	DMRS 1+1
	9.81
	12.31

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.53
	-0.03

	
	
	
	
	
	DMRS 1+1
	-3.82
	-1.32

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.36
	13.86

	
	
	
	
	
	DMRS 1+1
	9.71
	12.21

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.23
	0.27

	
	
	
	
	
	DMRS 1+1
	-3.63
	-1.13

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	11.75
	14.25

	
	
	
	
	
	DMRS 1+1
	9.9
	12.4




	  PUSCH 2T8R
	ZTE

	
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.83
	-0.33

	
	
	
	
	
	DMRS 1+1
	-10.4
	-7.9

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	4.45
	6.95

	
	
	
	
	
	DMRS 1+1
	2.71
	5.21

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-7.4
	-4.9

	
	
	
	
	
	DMRS 1+1
	-9.2
	-6.7

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	4.1
	6.6

	
	
	
	
	
	DMRS 1+1
	3
	5.5

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-7.88
	-5.38

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.21
	10.71

	
	
	
	
	
	DMRS 1+1
	5.23
	7.73

	
	
	30kHz, 40MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.44
	-1.94

	
	
	
	
	
	DMRS 1+1
	-6.63
	-4.13

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.75
	9.25

	
	
	
	
	
	DMRS 1+1
	5.51
	8.01

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-7.72
	-5.22

	
	
	
	
	
	DMRS 1+1
	-10.5
	-8

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.83
	6.33

	
	
	
	
	
	DMRS 1+1
	2.49
	4.99

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	#VALUE!
	NA

	
	
	
	
	
	DMRS 1+1
	-10.25
	-7.75

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	4.45
	6.95

	
	
	
	
	
	DMRS 1+1
	2.71
	5.21

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-8.1
	-5.6

	
	
	
	
	
	DMRS 1+1
	-9.5
	-7

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.9
	6.4

	
	
	
	
	
	DMRS 1+1
	3
	5.5

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-7.8
	-5.3

	
	
	
	
	
	DMRS 1+1
	-9.4
	-6.9

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.8
	6.3

	
	
	
	
	
	DMRS 1+1
	2.8
	5.3

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-7.3
	-4.8

	
	
	
	
	
	DMRS 1+1
	-9.3
	-6.8

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	3.9
	6.4

	
	
	
	
	
	DMRS 1+1
	3
	5.5

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1
	-2.21
	0.29

	
	
	
	
	
	DMRS 1+1
	-8
	-5.5

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	7.41
	9.91

	
	
	
	
	
	DMRS 1+1
	5.02
	7.52

	
	
	15kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-7.74
	-5.24

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	8.21
	10.71

	
	
	
	
	
	DMRS 1+1
	5.2
	7.7

	
	
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1
	-5.14
	-2.64

	
	
	
	
	
	DMRS 1+1
	-6.94
	-4.44

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.55
	9.05

	
	
	
	
	
	DMRS 1+1
	5.51
	8.01

	
	
	30kHz, 20MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.84
	-2.34

	
	
	
	
	
	DMRS 1+1
	-6.82
	-4.32

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.44
	8.94

	
	
	
	
	
	DMRS 1+1
	5.31
	7.81

	
	
	30kHz, 100MHz
	MCS2
	TDLB100-400
	DMRS 1
	-4.33
	-1.83

	
	
	
	
	
	DMRS 1+1
	-6.73
	-4.23

	
	
	
	MCS16
	TDLC300-100
	DMRS 1
	6.54
	9.04

	
	
	
	
	
	DMRS 1+1
	5.51
	8.01




	  PUSCH DFT-s-OFDM
	ZTE

	
	Ideal
	Impairment

	DFT-s-OFDM 1T2R
	FR1 Mappying type A
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	-1.9
	0.6

	
	
	
	
	
	DMRS 1+1
	-7.02
	-4.52

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-5.7
	-3.2

	
	
	
	
	
	DMRS 1+1
	-7.3
	-4.8

	
	FR1 Mappying type B
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	NA
	NA

	
	
	
	
	
	DMRS 1+1
	-4.4
	-1.9

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-2.64
	-0.14

	
	
	
	
	
	DMRS 1+1
	-4.75
	-2.25

	
	FR2 with PTRS
	60kHz, 50MHz (30 PRB)
	TDLA30-300 
	MCS2 (To be removed)
	DMRS 1
	 
	 

	
	
	120kHz, 50MHz  (30 PRB)
	TDLA30-300 
	MCS2 (To be removed)
	DMRS 1
	 
	 

	
	FR2 without PTRS
	60kHz, 50MHz (30 PRB)
	TDLA30-300 
	MCS2
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	120kHz, 50MHz  (30 PRB)
	TDLA30-300 
	MCS2
	DMRS 1
	 
	 

	
	
	
	
	
	DMRS 1+1
	 
	 

	
	
	
	
	
	
	
	

	DFT-s-OFDM 1T4R
	FR1 Mappying type A
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	-7.03
	-4.53

	
	
	
	
	
	DMRS 1+1
	-10.41
	-7.91

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-9.7
	-7.2

	
	
	
	
	
	DMRS 1+1
	-10.2
	-7.7

	
	FR1 Mappying type B
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	-0.6
	1.9

	
	
	
	
	
	DMRS 1+1
	-7.8
	-5.3

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-6.84
	-4.34

	
	
	
	
	
	DMRS 1+1
	-7.64
	-5.14

	
	
	
	
	
	
	
	

	DFT-s-OFDM 1T8R
	FR1 Mappying type A
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	-10.49
	-7.99

	
	
	
	
	
	DMRS 1+1
	-13.32
	-10.82

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-12.4
	-9.9

	
	
	
	
	
	DMRS 1+1
	-13
	-10.5

	
	FR1 Mappying type B
	15kHz, 5MHz (25PRB)
	TDLB100-400
	MCS2
	DMRS 1
	-5.58
	-3.08

	
	
	
	
	
	DMRS 1+1
	-10.85
	-8.35

	
	
	30kHz, 10MHz (24 PRB) 
	TDLB100-400
	MCS2
	DMRS 1
	-9.57
	-7.07

	
	
	
	
	
	DMRS 1+1
	-10.46
	-7.96
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