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Text Proposal
< Unchanged parts are omitted >

Table 7.2-1: Pathloss models
	Scenario
	LOS/NLOS
	Pathloss [dB], fc is in GHz and distance is in meters
	Shadow 
fading 
std [dB]7)
	Applicability range, 
antenna height 
default values 

	3D-UMi
	LOS
	PL = 22.0log10(d3D) + 28.0 + 20log10(fc)

PL = 40log10(d3D)+28.0+20log10(fc) –9log10((d'BP)2+(hBS - hUT)2)
	σSF=3

σSF =3
	10m < d2D < d'BP1)

d'BP < d2D < 5000m1)
hBS = 10m1), 1.5m ≦ hUT≦ 22.5m1) 

	
	NLOS
	For hexagonal cell layout:

PL = max(PL3D-UMi-NLOS, PL3D-UMi-LOS),

PL3D-UMi-NLOS = 36.7log10(d3D) + 22.7 + 26log10(fc) – 0.3(hUT - 1.5)
	σSF =4
	10 m < d2D < 2000m2)
hBS = 10m
1.5m ≦ hUT≦ 22.5m

	3D-UMa
	LOS
	PL = 22.0log10(d3D) + 28.0 + 20log10(fc)

PL = 40log10(d3D)+28.0+20log10(fc) –9log10((d'BP)2+(hBS - hUT)2)
	σSF =4

σSF =4
	10m < d2D < d'BP4)

d'BP < d2D < 5000m4)
hBS = 25m4), 1.5m ≦ hUT ≦ 22.5m4) 

	
	NLOS
	PL = max(PL3D-UMa-NLOS, PL3D-UMa-LOS),
PL3D-UMa-NLOS = 161.04 – 7.1 log10 (W) + 7.5 log10 (h) – (24.37 – 3.7(h/hBS)2) log10 (hBS) + (43.42 – 3.1 log10 (hBS)) (log10 (d3D)-3) + 20 log10(fc) – (3.2 (log10 (17.625)) 2 - 4.97) – 0.6(hUT - 1.5)
	σSF =6
	10 m < d2D < 5 000 m
h = avg. building height, W = street width
hBS = 25 m, 1.5m ≦ hUT≦ 22.5m, W = 20m, h = 20 m
The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1.5 m ≦ hUT ≦ 22.5 m
Explanations: see 6)

	3D-RMa
	LOS
	PL1 = 20log10(40d3Dfc /3) + min(0.03h1.72,10)log10(d3D) – min(0.044h1.72,14.77) + 0.002log10(h)d3D

PL2 = PL1  (dBP) + 40 log10(d3D /dBP)
	 SF = 4

 SF = 6
	10 m < d2D < dBP, 8)

dBP < d2D < 10 000 m,
hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m
h = avg. building height, W = street width

The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1 m < hUT < 10 m

	
	NLOS
	PL = 161.04 – 7.1 log10 (W) + 7.5 log10 (h) – (24.37 – 3.7(h/hBS)2) log10 (hBS) 
+ (43.42 – 3.1 log10 (hBS)) (log10 (d3D)-3) + 20 log10(fc) – (3.2 (log10 (11.75 hUT)) 2 - 4.97)
	 SF = 8
	10 m < d2D < 5 000 m,

hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m
h = avg. building height, W = street width

The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1 m < hUT < 10 m

	3D-InH 
	LOS
	PL = 16.9 log10(d3D) + 32.8 + 20 log10(fc)
	 SF = 3
	3 m < d2D < 100 m
hBS = 3-6 m
hUT = 1-2.5 m

	
	NLOS
	PL = 43.3 log10(d3D) + 11.5 + 20 log10(fc)
	 SF = 4
	10 m < d2D < 150 m
hBS = 3-6 m
hUT = 1-2.5 m

	NOTE 1:	Break point distance d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In 3D-UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT  are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m.

NOTE 2:	PL3D-UMi-LOS = Pathloss of 3D-UMi LOS outdoor scenario. 

NOTE 4:	Break point distance d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In 3D-UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise. The function C(d2D, hUT) is defined in Table 7.2-2. Note that hE depends on d2D and hUT and thus needs to be independently determined for every link between BS sites and UTs. A BS site may be a single BS or multiple co-located BSs.

NOTE 6:	PL3D-UMa-LOS = Pathloss of 3D-UMa LOS outdoor scenario.

NOTE 7:	The shadow fading values are reused from [4] for simplicity. 

NOTE 8: 	Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.






< Unchanged parts are omitted >

Table 7.3-6b: Channel model parameters for 3D-RMa
	Scenarios
	Rural

	
	LOS
	NLOS
	O2I

	Delay spread (DS)
lgDS=log10(DS/1s)
	lgDS
	-7.49
	-7.43
	-7.47

	
	lgDS
	0.55
	0.48
	0.24

	AOD spread (ASD)
lgASD=log10(ASD/1)
	lgASD
	0.90
	0.95
	0.67

	
	lgASD
	0.38
	0.45
	0.18

	AOA spread (ASA)
lgASA=log10(ASA/1)
	lgASA
	1.52
	1.52
	1.66

	
	lgASA
	0.24
	0.13
	0.21

	ZOA spread (ZSA)
lgZSA=log10(ZSA/1)
	lgZSA
	0.47
	0.58
	0.93

	
	lgZSA
	0.40
	0.37
	0.22

	Shadow fading (SF) [dB]
	SF
	See Table 7.2-1
	See Subclause 7.2.38

	K-factor (K) [dB]
	K
	7
	N/A
	N/A

	
	K
	4
	N/A
	N/A

	Cross-Correlations 
	ASD vs DS
	0
	-0.4
	0

	
	ASA vs DS
	0
	0
	0

	
	ASA vs SF
	0
	0
	0

	
	ASD vs SF
	0
	0.6
	0

	
	DS   vs SF
	-0.5
	-0.5
	0

	
	ASD vs ASA
	0
	0
	-0.7

	
	ASD vs K
	0
	N/A
	N/A

	
	ASA vs K
	0
	N/A
	N/A

	
	DS vs K
	0
	N/A
	N/A

	
	SF vs K
	0
	N/A
	N/A

	Cross-Correlations 1)
	ZSD vs SF
	0.01
	-0.04
	0

	
	ZSA vs SF
	-0.17
	-0.25
	0

	
	ZSD vs K
	0
	N/A
	N/A

	
	ZSA vs K
	-0.02
	N/A
	N/A

	
	ZSD vs DS
	-0.05
	-0.10
	0

	
	ZSA vs DS
	0.27
	-0.40
	0

	
	ZSD vs ASD
	0.73 
	0.42 
	0.66

	
	ZSA vs ASD
	-0.14 
	-0.27 
	0.47

	
	ZSD vs ASA
	-0.20 
	-0.18 
	-0.55

	
	ZSA vs ASA
	0.24 
	0.26 
	-0.22

	
	ZSD vs ZSA
	-0.07 
	-0.27 
	0

	Delay distribution
	Exp

	AoD and AoA distribution
	Wrapped Gaussian

	ZoD and ZoA distribution
	Laplacian

	Delay scaling parameter  r
	3.8
	1.7
	1.7

	XPR [dB]
	XPR
	12
	7
	7

	
	XPR
	4
	3
	3

	
Number of clusters 
	11
	10
	10

	
Number of rays per cluster 
	20
	20
	20

	Cluster ASD () in [deg]
	2
	2
	2

	Cluster ASA () in [deg]
	3
	3
	3

	Cluster ZSA () in [deg]
	2
	2.5
	3

	Per cluster shadowing std  [dB]
	3
	3
	3

	Correlation distance in the horizontal plane [m]
XPR [dB]
	DS
	50
	36
	36

	
	ASD
	25
	30
	30

	
	ASA
	35
	40
	40

	
	SF
	37
	120
	120

	
	K
	40
	N/A
	N/A

	
	ZSA
	15
	50
	50

	
	ZSD
	15
	50
	50

	NOTE 1:	DS = rms delay spread, ASD = rms azimuth spread of departure angles, ASA = rms azimuth spread of arrival angles, ZSD = rms zenith spread of departure angles, ZSA = rms zenith spread of arrival angles, SF = shadow fading, and K = Ricean K-factor.
NOTE 2:	The sign of the shadow fading is defined so that positive SF means more received power at UT than predicted by the path loss model. 
NOTE 3:	The following notation for mean (μlgX=mean{log10(X) }) and standard deviation (σlgX=std{log10(X) }) is used for logarithmized parameters X.
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Table 7.3-2: Scaling factors for AOA, AOD generation
	scenario
	3D-UMa, 3D-UMi, 3D-RMa
	3D-InH

	N
	4
	5
	8
	10
	11
	12
	14
	15
	16
	19
	20
	15
	19

	

	0.779
	0.860
	1.018
	1.090
	1.123
	1.146
	1.190
	1.211
	1.226
	1.273
	1.289
	1.434
	1.501




< Unchanged parts are omitted >

Table 7.3-4: Scaling factors for ZOA, ZOD generation
	scenario
	3D-UMa, 3D-UMi, 3D-InH, 3D-RMa

	N
	10
	11
	12
	15
	19
	20

	

	0.9854
	1.013
	1.04
	1.1088
	1.1764
	1.1918




< Unchanged parts are omitted >
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