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Introduction
In [1], it was encouraged to provide channel model tables for NR MIMO OTA. This contribution presents scaled channel model tables for UMi and UMa scenarios for both CDL-A and CDL-C models at FR1. 
The angular scaling procedure presented in [2] is augmented first by clarifying the scaling procedure.  Subsequently, we tabulate scaled channel model tables for each scenario.
Clarifications related to Scaling Procedure
Discussions prior to the meeting highlighted the need to clarify some of the scaling procedures [2]. 
TR25.996 [3] describes : 
[image: ]
As indicated in [2]: “The values are calculated for the AOD, AOA, ZOD, and ZOA angles after removing the mean angle following the definition of rms angular spread in TR25.996, without finding the minimum over circular shifts”.
It should be clarified that the calculation is performed after removing the mean angle and then we follow the TR. 25.996 procedure as such, i.e., the following equation A-2 from Annex A of TR38.901 [4]  
[image: ]
is used to rotate  to zero (and also wrap AOAs within +/-180) and subsequently equations A-3 
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[bookmark: _Hlk7509779]and A-1 of TR 25.996 [3]


are used to calculate the ASmodel. Note that eq. A-2 of TR 25.996 is not applied to ASmodel calculations. 
Channel model tables 

Channel model parameter tables for CDL-A and C for UMa and UMi at 3.5 GHz are presented in this contribution. Note that the channel model tables presented here are only the propagation parameters, i.e., without the effect of base station antenna filtering. Thus, if someone needs to see the impact of used antenna array on the channel model parameters, it should be done explicitly.

As agreed in [1], all ZOA are set 90° and ZSA is 0° in the following tables.

It should be noted that the midpaths have not been dithered yet, i.e., X is TBD and requires additional simulations which could not be performed due to lack of time. As outlined in [2], other methods could be considered to introduce different Doppler phasors for the mid paths.



UMi CDL-A and C Models
Table 1 and Table 2 shows the model parameters, UMi CDL-A and UMi CDL-C models, respectively. For the determination of desired zenith spread of departure (ZSDdesired) from table 7.5-8 of [4], the following parameters are used hBS  = 10 m, hUT = 1.5 m, and d2d = 100 m. 

[bookmark: _Ref7705244]Table 1. Channel model parameters for UMi CDL-A at 3.5 GHz.
	Cluster #
	Absolute Delay in [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0.0000
	-13.4
	-59.32
	98.72
	95.99
	90

	2
	38.1900
	0.0
	-2.75
	-156.55
	97.16
	90

	3
	40.2500
	-2.2
	-2.75
	-156.55+X
	97.16
	90

	4
	58.6800
	-4.0
	-2.75
	-156.55-X
	97.16
	90

	5
	46.1000
	-6.0
	27.96
	115.71
	97.94
	90

	6
	53.7500
	-8.2
	27.96
	115.71+X
	97.94
	90

	7
	67.0800
	-9.9
	27.96
	115.71-X
	97.94
	90

	8
	57.5000
	-10.5
	38.14
	-55.24
	98.71
	90

	9
	76.1800
	-7.5
	-27.96
	-82.16
	96.13
	90

	10
	153.7500
	-15.9
	50.14
	127.52
	95.35
	90

	11
	189.7800
	-6.6
	-28.39
	99.12
	98.06
	90

	12
	222.4200
	-16.7
	42.47
	-131.84
	99.29
	90

	13
	217.1800
	-12.4
	-51.16
	82.14
	98.74
	90

	14
	249.4200
	-15.2
	-57.34
	115.71
	98.90
	90

	15
	251.1900
	-10.8
	-43.64
	-58.73
	95.91
	90

	16
	305.8200
	-11.3
	-45.63
	-69.47
	95.73
	90

	17
	408.1000
	-12.7
	52.42
	-85.72
	95.81
	90

	18
	445.7900
	-16.2
	46.89
	138.39
	99.03
	90

	19
	456.9500
	-18.3
	41.78
	161.29
	94.92
	90

	20
	479.6600
	-18.9
	-39.97
	168.54
	95.08
	90

	21
	500.6600
	-16.6
	-51.52
	132.76
	99.29
	90

	22
	530.4300
	-19.9
	39.77
	-155.94
	95.25
	90

	23
	965.8600
	-29.7
	-19.67
	101.34
	98.57
	90

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]

	Value
	1.63
	7.38
	0.08
	0
	10



Proposal 1: Use channel model parameters of Table 1 for the FR1 UMi CDL-A scenario.
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Table 2. Channel model parameters for UMi CDL-C at 3.5 GHz.
	Cluster #
	Absolute Delay in [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0.0000
	-4.4
	-36.19
	-122.28
	98.92
	90

	2
	20.9900
	-1.2
	-21.59
	125.83
	99.19
	90

	3
	22.1900
	-3.5
	-21.59
	125.83+X
	99.19
	90

	4
	23.2900
	-5.2
	-21.59
	125.83-X
	99.19
	90

	5
	21.7600
	-2.5
	-32.57
	-143.61
	99.57
	90

	6
	63.6600
	0.0
	-7.43
	166.40
	99.31
	90

	7
	64.4800
	-2.2
	-7.43
	166.40+X
	99.31
	90

	8
	65.6000
	-3.9
	-7.43
	166.40-X
	99.31
	90

	9
	65.8400
	-7.4
	37.22
	73.83
	100.45
	90

	10
	79.3500
	-7.1
	-47.17
	82.77
	98.56
	90

	11
	82.1300
	-10.7
	41.57
	-79.69
	100.62
	90

	12
	93.3600
	-11.1
	-67.16
	66.99
	98.22
	90

	13
	122.8500
	-5.1
	-41.52
	84.05
	100.16
	90

	14
	130.8300
	-6.80
	-47.04
	-96.28
	100.26
	90

	15
	217.0400
	-8.70
	-55.75
	94.84
	98.12
	90

	16
	271.0500
	-13.20
	55.37
	53.95
	100.26
	90

	17
	425.8900
	-13.90
	53.22
	16.04
	98.48
	90

	18
	460.0300
	-13.90
	46.85
	32.29
	98.14
	90

	19
	549.0200
	-15.80
	-70.10
	18.21
	97.97
	90

	20
	560.7700
	-17.1
	48.93
	37.04
	100.74
	90

	21
	630.6500
	-16.0
	49.60
	33.74
	98.12
	90

	22
	663.7400
	-15.7
	57.76
	29.80
	98.10
	90

	23
	704.2700
	-21.6
	65.67
	11.61
	100.45
	90

	24
	865.2300
	-22.8
	-83.53
	56.28
	100.95
	90

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]

	Value
	1.23
	12.07
	0.57
	0
	7



Proposal 2: Use channel model parameters of Table 2 for the FR1 UMi CDL-C scenario.



UMa CDL-A and C Models

Table 3 and Table 4 tabulate channel model parameters for UMa CDL-A and UMi CDL-C models at 3.5 GHz, respectively.

In the determination of desired angle spreads (ASdesired), frequency is set 6 GHz as stated in Table 7.5-6 Part-1 of [4].

For the determination of desired zenith spread of departure (ZSDdesired) from table 7.5-8 of [4], the following parameters are used hUT = 1.5 m, and d2d = 100 m.

[bookmark: _Ref7705814][bookmark: _Hlk7163912][bookmark: _Ref4684031]Table 3. Channel model parameters for UMa CDL-A at 3.5 GHz.
	[bookmark: _Hlk7003668]Cluster #
	Absolute Delay in [ns]
	Power in [dB] 
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0.0000
	-13.4
	-63.59
	70.17
	89.19
	90

	2
	139.3935
	0.0
	-2.80
	-154.23
	96.57
	90

	3
	146.9125
	-2.2
	-2.80
	-154.23+X
	96.57
	90

	4
	214.1820
	-4.0
	-2.80
	-154.23-X
	96.57
	90

	5
	168.2650
	-6.0
	30.19
	92.17
	101.51
	90

	6
	196.1875
	-8.2
	30.19
	92.17+X
	101.51
	90

	7
	244.8420
	-9.9
	30.19
	92.17-X
	101.51
	90

	8
	209.8750
	-10.5
	41.14
	-23.07
	106.35
	90

	9
	278.0570
	-7.5
	-29.89
	-57.92
	90.06
	90

	10
	561.1875
	-15.9
	54.03
	107.46
	85.12
	90

	11
	692.6970
	-6.6
	-30.35
	70.69
	102.27
	90

	12
	811.8330
	-16.7
	45.78
	-122.24
	110.02
	90

	13
	792.7070
	-12.4
	-54.82
	48.71
	106.56
	90

	14
	910.3830
	-15.2
	-61.46
	92.17
	107.55
	90

	15
	916.8435
	-10.8
	-46.74
	-27.59
	88.68
	90

	16
	1116.2430
	-11.3
	-48.88
	-41.49
	87.52
	90

	17
	1489.5650
	-12.7
	56.48
	-62.53
	88.02
	90

	18
	1627.1335
	-16.2
	50.54
	121.54
	108.34
	90

	19
	1667.8675
	-18.3
	45.05
	151.18
	82.44
	90

	20
	1750.7590
	-18.9
	-42.79
	160.57
	83.45
	90

	21
	1827.4090
	-16.6
	-55.20
	114.24
	110.04
	90

	22
	1936.0695
	-19.9
	42.88
	-153.45
	84.48
	90

	23
	3525.3890
	-29.7
	-20.98
	73.56
	105.44
	90

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]

	Value
	1.75
	9.56
	0.51
	0
	10



Proposal 3: Use channel model parameters of Table 3 for the FR1 UMa CDL-A scenario.
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Table 4. Channel model parameters for UMa CDL-C at 3.5 GHz.
	Cluster #
	Absolute Delay in [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0.0000
	-4.4
	-37.42
	-96.40
	96.76
	90

	2
	76.6135
	-1.2
	-21.74
	118.74
	98.45
	90

	3
	80.9935
	-3.5
	-21.74
	118.74+X
	98.45
	90

	4
	85.0085
	-5.2
	-21.74
	118.74-X
	98.45
	90

	5
	79.4240
	-2.5
	-33.53
	-124.02
	100.86
	90

	6
	232.3590
	0.0
	-6.51
	171.26
	99.17
	90

	7
	235.3520
	-2.2
	-6.51
	171.26+X
	99.17
	90

	8
	239.4400
	-3.9
	-6.51
	171.26-X
	99.17
	90

	9
	240.3160
	-7.4
	41.46
	51.42
	106.39
	90

	10
	289.6275
	-7.1
	-49.21
	62.99
	94.48
	90

	11
	299.7745
	-10.7
	46.14
	-41.27
	107.48
	90

	12
	340.7640
	-11.1
	-70.69
	42.56
	92.31
	90

	13
	448.4025
	-5.1
	-43.15
	64.65
	104.59
	90

	14
	477.5295
	-6.8
	-49.08
	-62.74
	105.19
	90

	15
	792.1960
	-8.7
	-58.44
	78.62
	91.71
	90

	16
	989.3325
	-13.2
	60.96
	25.68
	105.19
	90

	17
	1554.4985
	-13.9
	58.66
	-23.41
	93.99
	90

	18
	1679.1095
	-13.9
	51.80
	-2.35
	91.83
	90

	19
	2003.9230
	-15.8
	-73.86
	-20.59
	90.74
	90

	20
	2046.8105
	-17.1
	54.04
	3.79
	108.21
	90

	21
	2301.8725
	-16.0
	54.77
	-0.48
	91.71
	90

	22
	2422.6510
	-15.7
	63.53
	-5.59
	91.59
	90

	23
	2570.5855
	-21.6
	72.03
	-29.14
	106.39
	90

	24
	3158.0895
	-22.8
	-88.29
	28.70
	109.53
	90

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]

	Value
	1.32
	15.63
	3.61
	0
	7



Proposal 4: Use channel model parameters of Table 4 for the FR1 UMa CDL-C scenario.
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Conclusion
Proposal 1: Use channel model parameters of Table 1 for the FR1 UMi CDL-A scenario.
Proposal 2: Use channel model parameters of Table 2 for the FR1 UMi CDL-C scenario.
Proposal 3: Use channel model parameters of Table 3 for the FR1 UMa CDL-A scenario.
Proposal 4: Use channel model parameters of Table 4 for the FR1 UMa CDL-C scenario.
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