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1 Introduction
During RAN4#86bis, the way forward on Channel model for Demodulation for FR2 in [1] was agreed. 

Two options are under consideration for demodulation channel modelling: 

· Option 1. Use TDL channel models as described in 38.901 

· Each tap is modelled based on the Jakes fading model

· Generation of TDLs from CDLs is not precluded based on the procedure described in TS 38.901

· Option 2. Derive TDL models from CDL framework in 38.901. 
· A methodology for deriving TDLs from CDLs is provided in 38.901, however, this process does not say how to derive the Doppler spread of each tap form the CDL

· This methodology also clarifies how the Doppler spread of each tap is derived based on which parameters

· The doppler shift of each tap will depend on the UE speed and movement direction, PAS, AoA, ZoA, ASA, ZSA
Additionally, 2 companion papers have been presented to this meeting:

· [2] shows that Jakes Doppler power spectrum of TDL models should not be used for FR2.

· [3] discusses how to generate an appropriate Doppler power spectrum with the TDL model concept if the proposed CDL model concept of [4] in [2] cannot be accepted.
This document provides additional thoughts on how to apply delay spread and angular scaling for different frequency ranges and propagation scenarios as well as identifying next steps for the channel definition.

2 Scenario and Frequency dependent CDL-Tables

The CDL models in [4] represent 3 different propagation profiles for NLOS conditions and 2 different propagation profiles for LOS conditions. 
These models can be made frequency and propagation scenario dependent by applying delay spread and angular scaling according to the descriptions in [4]: The TDL or CDL channel model parameters must be defined for different frequency ranges and propagation scenarios with appropriate scaling. 
The angle and delay scaled parameters for CDL-B and CDL-D models given below are examples for 28 GHz and 40 GHz frequencies and UMi propagation scenario. It can be observed that the difference between 28 GHz and 40 GHz parameters is small and it could happen that with one set of scaled parameters all frequency ranges can be covered.

 Table 1. CDL-B UMi @ 28 GHz.
	Cluster #
	Power in [dB]
	Excess delay
	AOA in [°]
	AOD in [°]
	ZOA in [°]
	ZOD in [°]

	1
	-8.51
	0
	-175
	0.39
	76.76
	105.66

	2
	-10.71
	7.07
	-175
	0.39
	76.76
	105.66

	3
	-12.51
	14.21
	-175
	0.39
	76.76
	105.66

	4
	-11.71
	13.81
	134.13
	-15.9
	65.84
	106.9

	5
	-18.31
	18.92
	-104.1
	-27.66
	63.46
	107.42

	6
	-9.71
	19.68
	158.73
	-7.38
	68.78
	105.32

	7
	-11.91
	24.73
	158.73
	-7.38
	68.78
	105.32

	8
	-13.71
	33.32
	158.73
	-7.38
	68.78
	105.32

	9
	-16.11
	24.27
	-105.6
	-28.33
	79.35
	107.28

	10
	-11.51
	24.37
	139.61
	16.62
	67.94
	105.17

	11
	-17.41
	37.58
	-100.44
	-30.14
	64.65
	104.96

	12
	-17.51
	34.83
	109.02
	24.8
	62.13
	104.69

	13
	-13.31
	72.65
	116.01
	-22.7
	76.27
	105.35

	14
	-14.21
	84.09
	-103.93
	-22.06
	78.93
	105.23

	15
	-16.01
	102.01
	-107.84
	19.96
	65.21
	105.09

	16
	-10.41
	117.62
	-146.58
	8.39
	76.13
	105.3

	17
	-16.11
	132.96
	-106.26
	-30.32
	64.16
	104.91

	18
	-20.71
	186.52
	78.52
	-37.12
	79.56
	106.89

	19
	-18.31
	199.21
	-96.62
	-32.24
	64.09
	104.97

	20
	-19.91
	238.55
	84.5
	-34.12
	61.64
	107.46

	21
	-23.41
	270.72
	73.61
	-42
	63.46
	107.34

	22
	-17.71
	282.08
	103.54
	25.29
	63.6
	107.22

	23
	-19.81
	315.33
	-81.16
	-32.24
	65.14
	106.95

	Per-Cluster Parameters

	Parameter
	cASD in [°]
	cASA in [°]
	cZSD in [°]
	cZSA in [°]
	XPR in [dB]

	Value
	3.76
	18.29
	0.39
	4.9
	8


Table 2. CDL-B UMi @ 40 GHz.
	Cluster #
	Power in [dB]
	Excess delay
	AOA in [°]
	AOD in [°]
	ZOA in [°]
	ZOD in [°]

	1
	-8.51
	0
	-175.23
	-0.02
	76.69
	105.66

	2
	-10.71
	6.5
	-175.23
	-0.02
	76.69
	105.66

	3
	-12.51
	13.07
	-175.23
	-0.02
	76.69
	105.66

	4
	-11.71
	12.71
	135.29
	-15.07
	65.92
	106.9

	5
	-18.31
	17.41
	-106.27
	-25.92
	63.57
	107.42

	6
	-9.71
	18.11
	159.22
	-7.19
	68.82
	105.32

	7
	-11.91
	22.76
	159.22
	-7.19
	68.82
	105.32

	8
	-13.71
	30.67
	159.22
	-7.19
	68.82
	105.32

	9
	-16.11
	22.33
	-107.72
	-26.54
	79.25
	107.28

	10
	-11.51
	22.43
	140.62
	14.96
	67.99
	105.17

	11
	-17.41
	34.58
	-102.71
	-28.21
	64.74
	104.96

	12
	-17.51
	32.05
	110.87
	22.52
	62.26
	104.69

	13
	-13.31
	66.86
	117.66
	-21.34
	76.21
	105.35

	14
	-14.21
	77.38
	-106.11
	-20.75
	78.83
	105.23

	15
	-16.01
	93.87
	-109.91
	18.05
	65.3
	105.09

	16
	-10.41
	108.24
	-147.58
	7.37
	76.07
	105.3

	17
	-16.11
	122.35
	-108.37
	-28.38
	64.26
	104.91

	18
	-20.71
	171.64
	81.2
	-34.66
	79.45
	106.89

	19
	-18.31
	183.32
	-98.99
	-30.15
	64.19
	104.97

	20
	-19.91
	219.53
	87.02
	-31.88
	61.78
	107.46

	21
	-23.41
	249.13
	76.43
	-39.17
	63.57
	107.34

	22
	-17.71
	259.58
	105.53
	22.98
	63.71
	107.22

	23
	-19.81
	290.18
	-83.95
	-30.15
	65.23
	106.95

	Per-Cluster Parameters

	Parameter
	cASD in [°]
	cASA in [°]
	cZSD in [°]
	cZSA in [°]
	XPR in [dB]

	Value
	3.47
	17.79
	0.39
	4.83
	8


Table 3. CDL-D UMi @ 28 GHz.
	Cluster #
	Cluster PAS
	Power in [dB]
	Excess delay
	AOA in [°]
	AOD in [°]
	ZOA in [°]
	ZOD in [°]

	1
	Specular(LOS path)
	-0.51
	0
	180
	0
	81.5
	98.5

	
	Laplacian
	-13.83
	0
	180
	0
	81.5
	98.5

	2
	Laplacian
	-19.13
	1.14
	-34.55
	77.98
	94.98
	95.22

	3
	Laplacian
	-21.33
	19.91
	-34.55
	77.98
	94.98
	95.22

	4
	Laplacian
	-23.13
	44.35
	-34.55
	77.98
	94.98
	95.22

	5
	Laplacian
	-18.23
	45.72
	139.83
	11.36
	76.26
	98.25

	6
	Laplacian
	-20.43
	58.7
	139.83
	11.36
	76.26
	98.25

	7
	Laplacian
	-22.23
	84.47
	139.83
	11.36
	76.26
	98.25

	8
	Laplacian
	-23.23
	57.76
	-78.39
	30.25
	73.26
	98.5

	9
	Laplacian
	-28.13
	131.53
	-69.29
	-56.39
	61.78
	95.95

	10
	Laplacian
	-23.93
	258.27
	56.42
	-28.76
	73.51
	96.69

	11
	Laplacian
	-25.13
	306.66
	-37.28
	45.98
	95.23
	99.84

	12
	Laplacian
	-30.33
	315.9
	-136.18
	-115.48
	54.29
	93.91

	13
	Laplacian
	-28.03
	407.57
	47.31
	67.49
	60.03
	95.48

	Per-Cluster Parameters

	Parameter
	cASD in [°]
	cASA in [°]
	cZSD in [°]
	cZSA in [°]
	XPR in [dB]

	Value
	4.37
	18.90
	0.76
	7.49
	11


Table 4. CDL-D UMi @ 40 GHz.
	Cluster #
	Cluster PAS
	Power in [dB]
	Excess delay
	AOA in [°]
	AOD in [°]
	ZOA in [°]
	ZOD in [°]

	1
	Specular(LOS path)
	-0.51
	0
	180
	0
	81.5
	98.5

	
	Laplacian
	-13.83
	0
	180
	0
	81.5
	98.5

	2
	Laplacian
	-19.13
	1.05
	-28.69
	76.64
	94.52
	95.22

	3
	Laplacian
	-21.33
	18.33
	-28.69
	76.64
	94.52
	95.22

	4
	Laplacian
	-23.13
	40.82
	-28.69
	76.64
	94.52
	95.22

	5
	Laplacian
	-18.23
	42.07
	140.93
	11.17
	76.44
	98.25

	6
	Laplacian
	-20.43
	54.02
	140.93
	11.17
	76.44
	98.25

	7
	Laplacian
	-22.23
	77.74
	140.93
	11.17
	76.44
	98.25

	8
	Laplacian
	-23.23
	53.15
	-81.17
	29.73
	73.54
	98.5

	9
	Laplacian
	-28.13
	121.04
	-62.48
	-55.42
	62.45
	95.95

	10
	Laplacian
	-23.93
	237.68
	59.8
	-28.27
	73.78
	96.69

	11
	Laplacian
	-25.13
	282.21
	-41.18
	45.19
	94.76
	99.84

	12
	Laplacian
	-30.33
	290.71
	-147.21
	-113.5
	55.22
	93.91

	13
	Laplacian
	-28.03
	375.07
	41.1
	66.33
	60.76
	95.48

	Per-Cluster Parameters

	Parameter
	cASD in [°]
	cASA in [°]
	cZSD in [°]
	cZSA in [°]
	XPR in [dB]

	Value
	4.30
	18.39
	0.76
	7.23
	11


3 Next steps for channel emulation definition
Once the decision on how to derive TDL models (either directly TDL models or from CDL models defined in 38.901), next steps for channel emulation definition should be:

1. Decide which BS Tx antenna pattern should be used to simplify the channels:
· Either the ones defined in 38.803 [5] section 5.2.3.2
· Any other antenna implementation proposed by BS vendors
2. Define power threshold below which clusters are no longer significative

3. Decide how to perform delay spread and angular scaling
4. Decide how many channel model scenarios must be defined considering different frequency ranges and propagation scenarios with appropriate scaling.
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