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Introduction
This contribution presents the reference channel emulation curves for FR1. 
FR1 Reference Curves
Reference curves (spatial correlation, temporal auto-correlation, PDP) are shown in Figure 1 and tabulated in Table 1 through Table 5 for CDL-C UMa and in Figure 2, Table 6 through Table 10 for CDL-C UMi. The V/H results are presented in Table 11 for both channel models. 
It is proposed to take the presented FR1 reference curves into account to determine the validation reference curves and pass/fail limits.
[bookmark: _Ref79043369]Proposal 1: take the presented FR1 reference curves into account to determine the validation reference curves and pass/fail limits.
[image: ]
[bookmark: _Ref71611598]Figure 1: Reference spatial correlation curves for combined beams of CDL-C UMa channel model.

[bookmark: _Ref78880596]Table 1: Reference spatial correlation data for CDL-C UMa channel model for combined beams (X2V)
	617 MHz
	722 MHz
	836.5 MHz
	1575.42 MHz
	1800 MHz
	2132.5 MHz
	2450 MHz
	3600 MHz
	4700 MHz

	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb
	Azim [°]
	|r|, comb

	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00

	251.4
	0.99
	254.1
	0.99
	256.3
	0.99
	262.7
	0.99
	260.9
	0.99
	261.9
	0.99
	263.0
	0.99
	265.2
	0.98
	266.3
	0.98

	232.9
	0.99
	238.3
	0.98
	242.6
	0.98
	255.5
	0.98
	251.7
	0.96
	253.9
	0.95
	256.0
	0.95
	260.5
	0.94
	262.7
	0.94

	214.3
	0.98
	222.4
	0.97
	228.9
	0.97
	248.2
	0.96
	242.6
	0.93
	245.8
	0.91
	249.0
	0.91
	255.7
	0.89
	259.0
	0.88

	195.8
	0.96
	206.6
	0.96
	215.2
	0.96
	240.9
	0.94
	233.5
	0.90
	237.8
	0.88
	242.0
	0.87
	250.9
	0.84
	255.4
	0.83

	110.4
	0.62
	190.7
	0.94
	201.6
	0.95
	233.7
	0.92
	224.3
	0.88
	229.7
	0.86
	234.9
	0.84
	246.1
	0.80
	251.7
	0.77

	40.8
	0.47
	120.5
	0.59
	187.9
	0.92
	226.4
	0.91
	215.2
	0.88
	221.7
	0.85
	227.9
	0.83
	241.4
	0.76
	248.1
	0.73

	331.2
	0.85
	61.1
	0.30
	128.7
	0.57
	219.1
	0.90
	206.0
	0.87
	213.6
	0.85
	220.9
	0.82
	236.6
	0.74
	244.4
	0.69

	 
	 
	1.6
	0.56
	77.3
	0.19
	211.9
	0.89
	196.9
	0.84
	205.6
	0.83
	213.9
	0.81
	231.8
	0.72
	240.8
	0.67

	 
	 
	302.1
	0.95
	26.0
	0.27
	204.6
	0.88
	187.8
	0.80
	197.5
	0.81
	206.9
	0.80
	227.1
	0.71
	237.1
	0.65

	 
	 
	 
	 
	334.7
	0.70
	197.3
	0.87
	134.3
	0.17
	189.5
	0.75
	199.9
	0.78
	222.3
	0.71
	233.5
	0.65

	 
	 
	 
	 
	283.3
	0.99
	190.0
	0.84
	88.6
	0.34
	181.4
	0.67
	192.9
	0.73
	217.5
	0.70
	229.8
	0.64

	 
	 
	 
	 
	 
	 
	182.8
	0.80
	43.0
	0.23
	139.7
	0.24
	185.9
	0.66
	212.7
	0.68
	226.1
	0.63

	 
	 
	 
	 
	 
	 
	152.7
	0.42
	357.3
	0.35
	99.5
	0.28
	144.9
	0.28
	208.0
	0.66
	222.5
	0.63

	 
	 
	 
	 
	 
	 
	125.5
	0.14
	311.6
	0.56
	59.2
	0.05
	109.9
	0.26
	203.2
	0.63
	218.8
	0.62

	 
	 
	 
	 
	 
	 
	98.2
	0.33
	 
	 
	18.9
	0.17
	74.8
	0.18
	198.4
	0.59
	215.2
	0.61

	 
	 
	 
	 
	 
	 
	71.0
	0.33
	 
	 
	338.6
	0.36
	39.8
	0.14
	193.7
	0.54
	211.5
	0.59

	 
	 
	 
	 
	 
	 
	43.7
	0.30
	 
	 
	298.4
	0.72
	4.7
	0.16
	188.9
	0.48
	207.9
	0.57

	 
	 
	 
	 
	 
	 
	16.5
	0.33
	 
	 
	 
	 
	329.7
	0.37
	184.1
	0.40
	204.2
	0.55

	 
	 
	 
	 
	 
	 
	349.2
	0.28
	 
	 
	 
	 
	294.6
	0.74
	156.1
	0.43
	200.6
	0.51

	 
	 
	 
	 
	 
	 
	321.9
	0.47
	 
	 
	 
	 
	 
	 
	132.3
	0.21
	196.9
	0.46

	 
	 
	 
	 
	 
	 
	294.7
	0.88
	 
	 
	 
	 
	 
	 
	108.4
	0.60
	193.3
	0.40

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	84.6
	0.45
	189.6
	0.33

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	60.7
	0.45
	185.9
	0.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	36.9
	0.30
	182.3
	0.17

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	13.0
	0.12
	161.7
	0.58

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	349.1
	0.18
	143.5
	0.22

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	325.3
	0.35
	125.2
	0.77

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	301.4
	0.39
	106.9
	0.44

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	88.6
	0.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	70.4
	0.61

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	52.1
	0.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	33.8
	0.86

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	15.5
	0.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	357.3
	0.09

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	339.0
	0.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	320.7
	0.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	302.4
	0.39

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	284.2
	0.73





Table 2: Reference PDP data for the combined beams of CDL-C UMa channel model for fc ≤ 2.5 GHz
	Delay [ns]
	Power [dB]

	 
	X2V
	H11
	H21
	H12
	H22

	0.00
	-25.90
	-27.54
	-24.94
	-25.01
	-27.67

	76.61
	-2.48
	-2.54
	-2.45
	-2.81
	-2.90

	79.42
	-13.00
	-13.81
	-12.51
	-12.65
	-14.00

	80.99
	-5.03
	-6.12
	-4.33
	-4.48
	-6.35

	85.01
	-6.19
	-6.22
	-5.91
	-6.57
	-6.92

	232.36
	0.00
	-0.06
	0.00
	-0.33
	-0.40

	235.35
	-2.68
	-3.49
	-1.98
	-2.34
	-3.99

	239.44
	-3.92
	-3.98
	-3.68
	-4.26
	-4.61

	240.32
	-40.28
	-40.99
	-39.67
	-40.01
	-41.46

	289.63
	-25.82
	-26.23
	-25.53
	-25.80
	-26.56

	299.77
	-36.23
	-36.90
	-35.91
	-36.00
	-37.01

	340.76
	-41.85
	-42.08
	-41.59
	-42.01
	-42.56

	448.40
	-26.26
	-26.25
	-26.12
	-26.67
	-26.82

	477.53
	-25.82
	-26.19
	-25.54
	-25.85
	-26.56

	792.20
	-42.23
	-43.63
	-41.55
	-41.48
	-43.52

	989.33
	-45.78
	-45.48
	-45.65
	-46.53
	-46.32

	1554.50
	-46.60
	-46.26
	-46.58
	-47.42
	-47.04

	1679.10
	-37.79
	-37.83
	-37.65
	-38.13
	-38.34

	2003.90
	-47.11
	-47.40
	-46.85
	-47.21
	-47.82

	2046.80
	-42.10
	-42.25
	-41.84
	-42.34
	-42.79

	2301.90
	-42.77
	-42.68
	-42.68
	-43.26
	-43.27

	2422.70
	-56.36
	-57.51
	-55.51
	-55.77
	-57.93

	2570.60
	-58.86
	-59.47
	-58.66
	-58.68
	-59.49

	3158.10
	-62.49
	-62.99
	-62.19
	-62.39
	-63.24


Table 3: Temporal auto-correlation data for the combined beams of CDL-C UMa channel model for fc ≤ 2.5 GHz 
	lambda
	X2V
	H11
	H21
	H12
	H22

	0.0
	1.00
	1.00
	1.00
	1.00
	1.00

	0.1
	0.96
	0.96
	0.95
	0.95
	0.96

	0.2
	0.83
	0.84
	0.82
	0.82
	0.84

	0.3
	0.64
	0.66
	0.62
	0.62
	0.66

	0.4
	0.42
	0.45
	0.40
	0.39
	0.45

	0.5
	0.22
	0.26
	0.20
	0.19
	0.25

	0.6
	0.13
	0.17
	0.10
	0.09
	0.17

	0.7
	0.20
	0.25
	0.17
	0.16
	0.25

	0.8
	0.28
	0.36
	0.23
	0.21
	0.34

	0.9
	0.31
	0.43
	0.24
	0.21
	0.39

	1.0
	0.31
	0.45
	0.23
	0.17
	0.40

	1.1
	0.28
	0.43
	0.19
	0.12
	0.37

	1.2
	0.23
	0.38
	0.15
	0.08
	0.31

	1.3
	0.17
	0.31
	0.12
	0.05
	0.24

	1.4
	0.12
	0.22
	0.09
	0.03
	0.15

	1.5
	0.07
	0.14
	0.08
	0.02
	0.08

	1.6
	0.05
	0.08
	0.09
	0.02
	0.03

	1.7
	0.06
	0.08
	0.11
	0.04
	0.03

	1.8
	0.07
	0.12
	0.12
	0.07
	0.03

	1.9
	0.08
	0.15
	0.13
	0.08
	0.02

	2.0
	0.08
	0.16
	0.14
	0.09
	0.01

	2.1
	0.08
	0.17
	0.16
	0.08
	0.05

	2.2
	0.07
	0.17
	0.18
	0.07
	0.08

	2.3
	0.07
	0.16
	0.19
	0.06
	0.11

	2.4
	0.07
	0.16
	0.19
	0.05
	0.12

	2.5
	0.06
	0.15
	0.17
	0.04
	0.11

	2.6
	0.05
	0.13
	0.14
	0.04
	0.08

	2.7
	0.03
	0.11
	0.08
	0.06
	0.05

	2.8
	0.01
	0.09
	0.03
	0.08
	0.02

	2.9
	0.02
	0.06
	0.04
	0.10
	0.02

	3.0
	0.04
	0.04
	0.08
	0.12
	0.03

	3.1
	0.06
	0.03
	0.10
	0.12
	0.04

	3.2
	0.06
	0.04
	0.10
	0.11
	0.04

	3.3
	0.06
	0.07
	0.09
	0.09
	0.04

	3.4
	0.06
	0.09
	0.09
	0.07
	0.03

	3.5
	0.07
	0.12
	0.11
	0.06
	0.03

	3.6
	0.08
	0.14
	0.13
	0.05
	0.04

	3.7
	0.08
	0.15
	0.14
	0.05
	0.04

	3.8
	0.07
	0.14
	0.13
	0.06
	0.05

	3.9
	0.06
	0.12
	0.11
	0.07
	0.05

	4.0
	0.04
	0.09
	0.09
	0.07
	0.05

	4.1
	0.02
	0.05
	0.06
	0.05
	0.04

	4.2
	0.01
	0.03
	0.05
	0.02
	0.04

	4.3
	0.03
	0.03
	0.04
	0.03
	0.06

	4.4
	0.05
	0.03
	0.06
	0.08
	0.09

	4.5
	0.07
	0.02
	0.07
	0.13
	0.11

	4.6
	0.08
	0.02
	0.09
	0.16
	0.12

	4.7
	0.09
	0.05
	0.10
	0.16
	0.12

	4.8
	0.08
	0.07
	0.09
	0.14
	0.10

	4.9
	0.05
	0.09
	0.07
	0.11
	0.07

	5.0
	0.03
	0.09
	0.05
	0.08
	0.04



Table 4: Reference PDP data for the combined beams of CDL-C UMa channel model for fc > 2.5GHz
	Delay [ns]
	Power [dB]

	 
	X2V
	H11
	H21
	H12
	H22

	0.00
	-25.97
	-27.72
	-24.99
	-25.06
	-27.84

	76.61
	-2.53
	-2.75
	-2.50
	-2.73
	-3.00

	79.42
	-13.08
	-13.93
	-12.49
	-12.74
	-14.28

	80.99
	-5.61
	-6.65
	-4.60
	-5.13
	-7.52

	85.01
	-6.13
	-5.96
	-5.86
	-6.77
	-6.89

	232.36
	0.00
	-0.27
	0.00
	-0.16
	-0.44

	235.35
	-3.27
	-3.90
	-2.24
	-3.10
	-5.21

	239.44
	-3.74
	-3.66
	-3.49
	-4.26
	-4.47

	240.32
	-41.71
	-42.45
	-41.10
	-41.45
	-42.93

	289.63
	-26.98
	-27.30
	-26.72
	-27.09
	-27.73

	299.77
	-37.80
	-38.48
	-37.65
	-37.59
	-38.42

	340.76
	-44.37
	-44.45
	-44.24
	-44.73
	-44.97

	448.40
	-26.57
	-26.65
	-26.45
	-26.92
	-27.15

	477.53
	-26.80
	-27.30
	-26.51
	-26.75
	-27.59

	792.20
	-44.60
	-46.02
	-44.16
	-43.86
	-45.58

	989.33
	-47.48
	-47.22
	-47.16
	-48.23
	-48.30

	1554.50
	-48.04
	-47.68
	-48.17
	-48.92
	-48.35

	1679.10
	-40.50
	-40.43
	-40.58
	-41.02
	-40.86

	2003.90
	-50.64
	-50.77
	-50.66
	-50.95
	-51.06

	2046.80
	-44.56
	-44.78
	-44.37
	-44.76
	-45.20

	2301.90
	-45.56
	-45.39
	-45.73
	-46.19
	-45.82

	2422.70
	-59.65
	-60.82
	-58.84
	-59.08
	-61.21

	2570.60
	-59.45
	-59.99
	-59.37
	-59.37
	-59.99

	3158.10
	-65.20
	-65.71
	-65.17
	-65.14
	-65.67



[bookmark: _Ref78880604]Table 5: Temporal auto-correlation data for the combined beams of CDL-C UMa channel model for fc > 2.5GHz
	lambda
	X2V
	H11
	H21
	H12
	H22

	0.0
	1.00
	1.00
	1.00
	1.00
	1.00

	0.1
	0.95
	0.96
	0.95
	0.95
	0.96

	0.2
	0.83
	0.84
	0.82
	0.81
	0.84

	0.3
	0.64
	0.66
	0.62
	0.61
	0.66

	0.4
	0.42
	0.45
	0.40
	0.39
	0.45

	0.5
	0.22
	0.26
	0.19
	0.18
	0.25

	0.6
	0.12
	0.17
	0.09
	0.09
	0.17

	0.7
	0.19
	0.24
	0.16
	0.16
	0.24

	0.8
	0.26
	0.34
	0.21
	0.19
	0.33

	0.9
	0.29
	0.41
	0.22
	0.18
	0.37

	1.0
	0.27
	0.43
	0.19
	0.13
	0.37

	1.1
	0.24
	0.41
	0.15
	0.07
	0.34

	1.2
	0.19
	0.36
	0.11
	0.02
	0.27

	1.3
	0.13
	0.28
	0.08
	0.02
	0.20

	1.4
	0.09
	0.20
	0.06
	0.03
	0.12

	1.5
	0.05
	0.12
	0.07
	0.02
	0.05

	1.6
	0.05
	0.08
	0.10
	0.02
	0.01

	1.7
	0.06
	0.09
	0.12
	0.05
	0.03

	1.8
	0.07
	0.12
	0.13
	0.08
	0.03

	1.9
	0.07
	0.14
	0.13
	0.10
	0.01

	2.0
	0.06
	0.15
	0.13
	0.11
	0.04

	2.1
	0.06
	0.16
	0.14
	0.10
	0.07

	2.2
	0.05
	0.16
	0.16
	0.09
	0.11

	2.3
	0.05
	0.16
	0.18
	0.08
	0.13

	2.4
	0.05
	0.16
	0.19
	0.06
	0.13

	2.5
	0.05
	0.15
	0.17
	0.05
	0.12

	2.6
	0.04
	0.13
	0.13
	0.06
	0.09

	2.7
	0.02
	0.11
	0.08
	0.07
	0.06

	2.8
	0.01
	0.08
	0.02
	0.09
	0.03

	2.9
	0.03
	0.05
	0.05
	0.11
	0.01

	3.0
	0.05
	0.03
	0.09
	0.13
	0.01

	3.1
	0.06
	0.01
	0.11
	0.13
	0.01

	3.2
	0.06
	0.00
	0.11
	0.12
	0.00

	3.3
	0.05
	0.01
	0.09
	0.09
	0.01

	3.4
	0.03
	0.03
	0.07
	0.07
	0.02

	3.5
	0.03
	0.06
	0.07
	0.04
	0.04

	3.6
	0.03
	0.08
	0.09
	0.03
	0.04

	3.7
	0.04
	0.10
	0.10
	0.03
	0.05

	3.8
	0.04
	0.10
	0.10
	0.04
	0.05

	3.9
	0.04
	0.10
	0.10
	0.04
	0.04

	4.0
	0.04
	0.09
	0.08
	0.04
	0.03

	4.1
	0.04
	0.08
	0.08
	0.03
	0.03

	4.2
	0.06
	0.08
	0.08
	0.04
	0.07

	4.3
	0.09
	0.08
	0.09
	0.10
	0.11

	4.4
	0.12
	0.09
	0.11
	0.16
	0.15

	4.5
	0.15
	0.09
	0.14
	0.21
	0.19

	4.6
	0.17
	0.10
	0.16
	0.24
	0.21

	4.7
	0.17
	0.12
	0.17
	0.25
	0.21

	4.8
	0.16
	0.13
	0.15
	0.22
	0.18

	4.9
	0.12
	0.13
	0.12
	0.16
	0.14

	5.0
	0.08
	0.12
	0.07
	0.10
	0.10





[image: ]
[bookmark: _Ref78880554]Figure 2: Reference spatial correlation curves for strongest beam of CDL-C UMi channel model.

[bookmark: _Ref78880611]Table 6. Reference spatial correlation data for CDL-C UMi channel model for strongest beam (X2V)
	617 MHz
	722 MHz
	836.5 MHz
	1575.42 MHz
	1800 MHz
	2132.5 MHz
	2450 MHz
	3600 MHz
	4700 MHz

	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1
	Azim [°]
	|r|, B1

	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00
	270.0
	1.00

	251.4
	1.00
	254.1
	1.00
	256.3
	1.00
	262.7
	1.00
	260.9
	1.00
	261.9
	1.00
	263.0
	1.00
	265.2
	1.00
	266.3
	1.00

	232.9
	1.00
	238.3
	1.00
	242.6
	1.00
	255.5
	1.00
	251.7
	1.00
	253.9
	1.00
	256.0
	1.00
	260.5
	1.00
	262.7
	0.99

	214.3
	0.99
	222.4
	1.00
	228.9
	1.00
	248.2
	1.00
	242.6
	0.99
	245.8
	0.99
	249.0
	0.99
	255.7
	0.99
	259.0
	0.99

	195.8
	0.98
	206.6
	0.99
	215.2
	0.99
	240.9
	0.99
	233.5
	0.99
	237.8
	0.99
	242.0
	0.99
	250.9
	0.99
	255.4
	0.99

	110.4
	0.86
	190.7
	0.97
	201.6
	0.98
	233.7
	0.99
	224.3
	0.98
	229.7
	0.98
	234.9
	0.99
	246.1
	0.99
	251.7
	0.98

	40.8
	0.86
	120.5
	0.84
	187.9
	0.96
	226.4
	0.99
	215.2
	0.97
	221.7
	0.98
	227.9
	0.98
	241.4
	0.98
	248.1
	0.98

	331.2
	0.98
	61.1
	0.79
	128.7
	0.81
	219.1
	0.98
	206.0
	0.95
	213.6
	0.96
	220.9
	0.97
	236.6
	0.98
	244.4
	0.98

	 
	 
	1.6
	0.91
	77.3
	0.72
	211.9
	0.97
	196.9
	0.92
	205.6
	0.93
	213.9
	0.95
	231.8
	0.97
	240.8
	0.97

	 
	 
	302.1
	0.99
	26.0
	0.81
	204.6
	0.96
	187.8
	0.87
	197.5
	0.89
	206.9
	0.92
	227.1
	0.97
	237.1
	0.97

	 
	 
	 
	 
	334.7
	0.95
	197.3
	0.94
	134.3
	0.36
	189.5
	0.84
	199.9
	0.88
	222.3
	0.95
	233.5
	0.97

	 
	 
	 
	 
	283.3
	1.00
	190.0
	0.91
	88.6
	0.10
	181.4
	0.77
	192.9
	0.83
	217.5
	0.93
	229.8
	0.96

	 
	 
	 
	 
	 
	 
	182.8
	0.87
	43.0
	0.21
	139.7
	0.24
	185.9
	0.76
	212.7
	0.90
	226.1
	0.95

	 
	 
	 
	 
	 
	 
	152.7
	0.65
	357.3
	0.58
	99.5
	0.12
	144.9
	0.15
	208.0
	0.87
	222.5
	0.93

	 
	 
	 
	 
	 
	 
	125.5
	0.41
	311.6
	0.93
	59.2
	0.10
	109.9
	0.25
	203.2
	0.81
	218.8
	0.91

	 
	 
	 
	 
	 
	 
	98.2
	0.27
	 
	 
	18.9
	0.23
	74.8
	0.34
	198.4
	0.75
	215.2
	0.87

	 
	 
	 
	 
	 
	 
	71.0
	0.24
	 
	 
	338.6
	0.68
	39.8
	0.16
	193.7
	0.67
	211.5
	0.83

	 
	 
	 
	 
	 
	 
	43.7
	0.33
	 
	 
	298.4
	0.96
	4.7
	0.26
	188.9
	0.58
	207.9
	0.78

	 
	 
	 
	 
	 
	 
	16.5
	0.51
	 
	 
	 
	 
	329.7
	0.71
	184.1
	0.48
	204.2
	0.72

	 
	 
	 
	 
	 
	 
	349.2
	0.72
	 
	 
	 
	 
	294.6
	0.97
	156.1
	0.24
	200.6
	0.64

	 
	 
	 
	 
	 
	 
	321.9
	0.90
	 
	 
	 
	 
	 
	 
	132.3
	0.59
	196.9
	0.56

	 
	 
	 
	 
	 
	 
	294.7
	0.98
	 
	 
	 
	 
	 
	 
	108.4
	0.82
	193.3
	0.46

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	84.6
	0.91
	189.6
	0.36

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	60.7
	0.91
	185.9
	0.26

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	36.9
	0.77
	182.3
	0.17

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	13.0
	0.39
	161.7
	0.51

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	349.1
	0.13
	143.5
	0.80

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	325.3
	0.57
	125.2
	0.93

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	301.4
	0.88
	106.9
	0.89

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	277.6
	0.99
	88.6
	0.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	70.4
	0.77

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	52.1
	0.87

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	33.8
	0.98

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	15.5
	0.91

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	357.3
	0.51

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	339.0
	0.08

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	320.7
	0.48

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	302.4
	0.80

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	284.2
	0.97



Table 7: Reference PDP data for the strongest beam of CDL-C UMi channel model for fc ≤ 2.5 GHz
	Delay [ns]
	Power [dB]

	 
	X2V
	H11
	H21
	H12
	H22

	0.00
	-27.68
	-28.74
	-27.11
	-27.18
	-28.83

	20.99
	-27.86
	-28.08
	-27.54
	-28.06
	-28.67

	21.76
	-19.60
	-20.18
	-19.31
	-19.48
	-20.39

	22.19
	-20.89
	-23.81
	-19.55
	-19.45
	-23.55

	23.29
	-25.22
	-25.39
	-24.23
	-25.48
	-27.11

	63.66
	0.00
	0.00
	-0.01
	-0.43
	-0.43

	64.48
	-2.40
	-3.52
	-1.90
	-1.87
	-3.48

	65.60
	-3.93
	-4.00
	-3.69
	-4.28
	-4.63

	65.84
	-35.74
	-35.29
	-35.58
	-36.72
	-36.35

	79.35
	-30.01
	-30.29
	-29.83
	-30.15
	-30.65

	82.13
	-41.91
	-43.02
	-41.32
	-41.38
	-43.11

	93.36
	-48.21
	-48.25
	-48.10
	-48.60
	-48.78

	122.85
	-33.99
	-33.68
	-33.89
	-34.79
	-34.54

	130.83
	-29.89
	-30.14
	-29.72
	-30.05
	-30.51

	217.04
	-37.82
	-38.55
	-37.43
	-37.57
	-38.73

	271.05
	-42.32
	-42.28
	-42.19
	-42.79
	-42.89

	425.89
	-40.95
	-40.99
	-40.82
	-41.33
	-41.53

	460.03
	-38.44
	-38.79
	-38.25
	-38.53
	-39.10

	549.02
	-51.03
	-51.23
	-50.86
	-51.24
	-51.66

	560.77
	-41.84
	-42.10
	-41.66
	-42.01
	-42.47

	630.65
	-40.79
	-40.99
	-40.63
	-41.01
	-41.41

	663.74
	-49.29
	-49.06
	-49.17
	-50.00
	-49.86

	704.27
	-63.30
	-64.25
	-62.83
	-62.88
	-64.32

	865.23
	-60.73
	-61.15
	-60.48
	-60.75
	-61.47




Table 8: Temporal auto-correlation data for the strongest beam of CDL-C UMi channel model for fc ≤ 2.5 GHz
	lambdas
	X2V
	H11
	H21
	H12
	H22

	0.0
	1.00
	1.00
	1.00
	1.00
	1.00

	0.1
	1.00
	1.00
	0.99
	0.99
	1.00

	0.2
	0.98
	0.99
	0.98
	0.98
	0.99

	0.3
	0.96
	0.97
	0.95
	0.95
	0.97

	0.4
	0.94
	0.96
	0.92
	0.92
	0.95

	0.5
	0.91
	0.94
	0.88
	0.88
	0.93

	0.6
	0.87
	0.91
	0.84
	0.83
	0.91

	0.7
	0.84
	0.89
	0.80
	0.78
	0.88

	0.8
	0.79
	0.86
	0.75
	0.73
	0.85

	0.9
	0.75
	0.83
	0.69
	0.67
	0.82

	1.0
	0.71
	0.80
	0.64
	0.61
	0.78

	1.1
	0.66
	0.77
	0.59
	0.55
	0.75

	1.2
	0.62
	0.74
	0.54
	0.50
	0.71

	1.3
	0.57
	0.70
	0.49
	0.44
	0.67

	1.4
	0.53
	0.67
	0.45
	0.39
	0.63

	1.5
	0.49
	0.63
	0.41
	0.35
	0.59

	1.6
	0.45
	0.60
	0.38
	0.31
	0.54

	1.7
	0.42
	0.57
	0.36
	0.28
	0.50

	1.8
	0.39
	0.54
	0.34
	0.26
	0.47

	1.9
	0.36
	0.51
	0.32
	0.25
	0.43

	2.0
	0.34
	0.48
	0.31
	0.24
	0.39

	2.1
	0.32
	0.45
	0.29
	0.23
	0.36

	2.2
	0.30
	0.42
	0.28
	0.23
	0.33

	2.3
	0.28
	0.39
	0.27
	0.22
	0.30

	2.4
	0.26
	0.37
	0.25
	0.21
	0.27

	2.5
	0.24
	0.34
	0.23
	0.20
	0.25

	2.6
	0.22
	0.32
	0.22
	0.18
	0.22

	2.7
	0.20
	0.29
	0.20
	0.17
	0.20

	2.8
	0.18
	0.27
	0.18
	0.15
	0.18

	2.9
	0.16
	0.24
	0.17
	0.13
	0.17

	3.0
	0.14
	0.22
	0.16
	0.11
	0.16

	3.1
	0.12
	0.20
	0.15
	0.09
	0.15

	3.2
	0.10
	0.18
	0.16
	0.07
	0.14

	3.3
	0.09
	0.16
	0.16
	0.05
	0.14

	3.4
	0.08
	0.15
	0.17
	0.03
	0.14

	3.5
	0.07
	0.13
	0.17
	0.02
	0.14

	3.6
	0.06
	0.12
	0.18
	0.01
	0.14

	3.7
	0.05
	0.11
	0.18
	0.01
	0.14

	3.8
	0.05
	0.10
	0.19
	0.01
	0.14

	3.9
	0.04
	0.10
	0.18
	0.01
	0.15

	4.0
	0.04
	0.09
	0.18
	0.01
	0.15

	4.1
	0.04
	0.09
	0.18
	0.01
	0.15

	4.2
	0.04
	0.08
	0.17
	0.01
	0.15

	4.3
	0.04
	0.08
	0.17
	0.02
	0.15

	4.4
	0.04
	0.08
	0.17
	0.03
	0.14

	4.5
	0.05
	0.08
	0.17
	0.05
	0.14

	4.6
	0.06
	0.09
	0.17
	0.06
	0.14

	4.7
	0.07
	0.09
	0.18
	0.07
	0.13

	4.8
	0.09
	0.10
	0.19
	0.09
	0.12

	4.9
	0.10
	0.11
	0.20
	0.10
	0.11

	5.0
	0.11
	0.12
	0.21
	0.10
	0.10



Table 9: Reference PDP data for the strongest beam of CDL-C UMi channel model for fc > 2.5GHz
	Delay [ns]
	Power [dB]

	 
	X2V
	H11
	H21
	H12
	H22

	0.00
	-27.71
	-28.77
	-27.14
	-27.21
	-28.87

	20.99
	-27.87
	-28.10
	-27.56
	-28.07
	-28.68

	21.76
	-19.59
	-20.16
	-19.29
	-19.47
	-20.38

	22.19
	-20.90
	-23.83
	-19.55
	-19.44
	-23.56

	23.29
	-25.23
	-25.39
	-24.24
	-25.50
	-27.11

	63.66
	0.00
	0.00
	-0.01
	-0.43
	-0.43

	64.48
	-2.43
	-3.55
	-1.91
	-1.89
	-3.51

	65.60
	-3.93
	-3.99
	-3.70
	-4.30
	-4.64

	65.84
	-35.73
	-35.28
	-35.56
	-36.71
	-36.34

	79.35
	-30.10
	-30.37
	-29.92
	-30.24
	-30.73

	82.13
	-41.91
	-43.02
	-41.31
	-41.38
	-43.12

	93.36
	-48.37
	-48.40
	-48.25
	-48.76
	-48.93

	122.85
	-33.98
	-33.67
	-33.87
	-34.78
	-34.53

	130.83
	-29.87
	-30.13
	-29.70
	-30.04
	-30.50

	217.04
	-37.97
	-38.70
	-37.58
	-37.72
	-38.88

	271.05
	-42.30
	-42.27
	-42.17
	-42.77
	-42.88

	425.89
	-41.05
	-41.09
	-40.92
	-41.43
	-41.63

	460.03
	-38.60
	-38.94
	-38.41
	-38.69
	-39.26

	549.02
	-51.22
	-51.43
	-51.05
	-51.44
	-51.85

	560.77
	-41.85
	-42.11
	-41.67
	-42.01
	-42.49

	630.65
	-40.96
	-41.15
	-40.80
	-41.18
	-41.57

	663.74
	-49.47
	-49.23
	-49.35
	-50.17
	-50.03

	704.27
	-63.28
	-64.24
	-62.81
	-62.86
	-64.31

	865.23
	-60.76
	-61.17
	-60.50
	-60.78
	-61.50



[bookmark: _Ref78880613]Table 10: Temporal auto-correlation data for the strongest beam of CDL-C UMi channel model for fc > 2.5GHz
	lambdas
	X2V
	H11
	H21
	H12
	H22

	0.0
	1.00
	1.00
	1.00
	1.00
	1.00

	0.1
	1.00
	1.00
	0.99
	0.99
	1.00

	0.2
	0.98
	0.99
	0.98
	0.98
	0.99

	0.3
	0.96
	0.97
	0.95
	0.95
	0.97

	0.4
	0.94
	0.96
	0.92
	0.92
	0.95

	0.5
	0.91
	0.94
	0.88
	0.88
	0.93

	0.6
	0.87
	0.91
	0.84
	0.83
	0.91

	0.7
	0.83
	0.89
	0.80
	0.78
	0.88

	0.8
	0.79
	0.86
	0.75
	0.73
	0.85

	0.9
	0.75
	0.83
	0.69
	0.67
	0.82

	1.0
	0.71
	0.80
	0.64
	0.61
	0.78

	1.1
	0.66
	0.77
	0.59
	0.55
	0.75

	1.2
	0.61
	0.74
	0.54
	0.49
	0.71

	1.3
	0.57
	0.70
	0.49
	0.44
	0.67

	1.4
	0.53
	0.67
	0.45
	0.39
	0.63

	1.5
	0.49
	0.63
	0.41
	0.35
	0.58

	1.6
	0.45
	0.60
	0.38
	0.31
	0.54

	1.7
	0.42
	0.57
	0.36
	0.28
	0.50

	1.8
	0.39
	0.53
	0.34
	0.26
	0.46

	1.9
	0.36
	0.50
	0.32
	0.25
	0.43

	2.0
	0.34
	0.47
	0.30
	0.24
	0.39

	2.1
	0.32
	0.45
	0.29
	0.23
	0.36

	2.2
	0.30
	0.42
	0.28
	0.22
	0.33

	2.3
	0.28
	0.39
	0.26
	0.22
	0.30

	2.4
	0.26
	0.37
	0.25
	0.21
	0.27

	2.5
	0.24
	0.34
	0.23
	0.20
	0.24

	2.6
	0.22
	0.31
	0.21
	0.18
	0.22

	2.7
	0.20
	0.29
	0.19
	0.17
	0.20

	2.8
	0.18
	0.26
	0.18
	0.15
	0.18

	2.9
	0.16
	0.24
	0.16
	0.13
	0.16

	3.0
	0.14
	0.22
	0.16
	0.11
	0.15

	3.1
	0.12
	0.20
	0.15
	0.09
	0.14

	3.2
	0.10
	0.18
	0.15
	0.07
	0.14

	3.3
	0.09
	0.16
	0.16
	0.05
	0.14

	3.4
	0.07
	0.14
	0.17
	0.03
	0.14

	3.5
	0.06
	0.13
	0.17
	0.02
	0.14

	3.6
	0.06
	0.12
	0.18
	0.01
	0.14

	3.7
	0.05
	0.11
	0.18
	0.01
	0.14

	3.8
	0.05
	0.10
	0.19
	0.01
	0.14

	3.9
	0.04
	0.09
	0.19
	0.01
	0.15

	4.0
	0.04
	0.09
	0.18
	0.01
	0.15

	4.1
	0.04
	0.08
	0.18
	0.01
	0.15

	4.2
	0.04
	0.08
	0.17
	0.01
	0.15

	4.3
	0.04
	0.08
	0.17
	0.02
	0.15

	4.4
	0.04
	0.08
	0.17
	0.03
	0.14

	4.5
	0.05
	0.08
	0.16
	0.04
	0.14

	4.6
	0.06
	0.08
	0.17
	0.06
	0.14

	4.7
	0.07
	0.09
	0.18
	0.07
	0.13

	4.8
	0.08
	0.10
	0.19
	0.08
	0.12

	4.9
	0.09
	0.11
	0.20
	0.09
	0.11

	5.0
	0.10
	0.11
	0.21
	0.10
	0.10



[bookmark: _Ref79043571]Table 11: V/H Results
	CDL-C UMa @ 2450 MHz
	Beam 1
	Input 1:  V/H = -0.5 dB
Input 2:  V/H = 0.6 dB

	
	Beam 2
	Input 1:  V/H = -0.6 dB
Input 2:  V/H = 0.7 dB 

	
	B1+B2
	Inp1+Inp2: V/H = 0 dB

	CDL-C UMa @ 4700 MHz
	Beam 1
	Input 1:  V/H = -0.6 dB
Input 2:  V/H = 0.7 dB

	
	Beam 2
	Input 1:  V/H = -0.7 dB
Input 2:  V/H = 0.8 dB

	
	B1+B2
	Inp1+Inp2: V/H = 0 dB

	CDL-C UMi @ 2450 MHz
	Beam 1
	Input 1: V/H = -0.5 dB
Input 2: V/H = 0.6 dB

	CDL-C UMi @ 4700 MHz
	Beam 1
	Input 1: V/H = -0.5 dB
Input 2: V/H = 0.6 dB



Conclusion
The following observations and proposals were made in this contribution:
Proposal 1: take the presented FR1 reference curves into account to determine the validation reference curves and pass/fail limits.
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Reference SIMULATED Spatial Correlation

UMa_CDL-C_FR1, Combined beams
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Reference SIMULATED Spatial Correlation

UMi_CDL-C_FR1, beam 1
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