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Standard FCC

Xmit
BMLED20190208AAT
Latitude: 37-45-16.70 N
Longitude: 122-26-47.90 W
ERP: 1.90 kW

Channel: 219
Frequency: 91.7 MHz
AMSL Height: 310.0 m
Elevation: 259.0 m
Horiz. Pattern: Omni
Vert. Pattern: No

Prop Model: None

Total Population: 3,053,941
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HAAT FM - radial 3 to 16 km

Minimum of 51 elevation points along a radial
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Distance & Bearing
Distance: 27.45

Latitude: 37-52-33.81 N

Longitude: 079-13-52.20 W

km

End Point

Latitude: 37-59-56.19 N

Longitude: 079-30-07.67 W

Bearing: 299.88 deg
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Interference Curves F(50-10)
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Line of Sight

K205CI
BLFT19941109T]
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERP: 0.01 kW

Channel: 205

Frequency: 88.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
Vert. Pattern: No

Prop Model: Line of Sight
Receiver Ht AG: 8.1 m
Earths curvature: 1.3
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Shadow Depth with Terrain

K205CI
BLFT19941109T]
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERF: 0.01 kW

Channel: 205

Frequency: 88.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
Vert. Pattern: Mo
Shadow Depth
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K205CI
BLFT19941109TJ
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERP: 0.01 kw

Channel: 205

Frequency: 88.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
WVert. Pattern: No
Shadow Depth
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K205CI
BLFT19941109T]
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERP: 0.01 kW

Channel: 205

Frequency: 88.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0
Refractivity: 311.0
Receiver Ht AG: 9.1 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

> 80.0 dBu\im
60.0-80.0
50.0-60.0
40.0-50.0
34.0-40.0

OO®EO M

oft

NICATIONS®

O
SanmiEim [Hils

al2aradlsexvalley: -

S ‘Pi 1

&

=

[ ]
Litchfield Park

[ |
[] Tolleson 2 o 4 =3
Ajandale 1T 0 =t\esa
@ Tempe =
[ |
Bﬂ%dalupe
Scale 1:500,000
1 km
7 14 21

ons LLC @ &




-100.0

700.0 — | ‘—_‘__—'_"‘——-——.__,___‘__‘__‘__—‘_—_—- I —
'\ 90.0
L  — B ———_———__
850.0 T
A 80.0
—— ] |
§00.0 .
]
550.0 I
-
T
=
2
500.0 ] E:
g 600 8
5 8
2 2
i ~ g
[ —_— =
450.0
£0.0
| T
_—
400.0 \
H—ih_qu ﬂ_—h-___.__.__‘_J
m 40.0
f -—_\_—H
s ft————— | \_/—\’\’\ N ——
ey \/ - 30.0
oo fp——————— |
_———__; g -\%_\_\——_\——_
. 100 15.0 20.0 5. |
250.0 5.0 =0 30.0 20.0
0.0 343
Distance (km)
Start Point End Paint Options Legend
- errain

Longitude: |112-05-31.50 W

Distance & Bearing

Longitude: |111-48-01.87 W

Antenna Properties...

Draw Profile

Field Strength

ine of Sight




What is the
Longley-Rice
Model?

“Longley-Rice”, named for Anita Longley &
Phil Rice in 1968, models radio propagation
between 20 MHz and 20 GHz.

The model, based on electromagnetic theory
and statistical analyses of terrain features and
a cache of radio measurements, predicts the
median attenuation of a radio signal as a
function of distance and the variability of the
signal in time and in space.



Mathematical
Statistics







Longley-Rice, as is the case of all propagation
algorithms, delivers a value of attenuation at a
point. Interpreting this on a larger scale is up to
you. This is where visualization comes in.
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™ Latitude: 39-43-58 N
Longitude: 105-14-10 W
ERP: 50.00 kw
Channel: 211 -
Frequency: 90.1 MHz 5 o
AMSL Height: 2275.0 m w
Elevation: 2212.789 m
Prop Model: Longley-Rice |*
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0 =
Refractivity: 311.0
Receiver Ht AG: 9.1 m
Receiver Gain: 0 dB
Time Variability: 50.0% g

Sit. Variability: 50.0% e e e LT
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Longley-Rice - Showing Signal Reduction Along Mississippi River
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Andrew TraSar
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(50,20} at 100 kKW

KOOD DTV-Longley-Rice Coverage

KOOD-DLC
EFEDT200004 27 ACP
Loditude: 38-46-16 M
Longiuds: 085.44.16 vy
Ponever: 10000 vV

ERP Uisad: 164.00 KWWY
Channet 16

Frequency: 4850 MHZ
AMSL Height: B536m
Blevation: 560.551 m
Hariz, Pattern: Dirgctionsl
Vert. Pattern: Yes

Blec T 0,75

Prop Modet LongleyiRice
Climate: Cont temperate
Condductty; 00300
Diglec Const: 30.0
Refractivity: 3050
Recaiver H AG 3.1 m
Receiver Gair: 0 dB
Time Variabiity: 90 0%
it Variabiity, 5005
1T Mocle: Bromccast
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WLl

BLH19990311KA
Lafitucie: 41-04-39 0
Longiude: 067-45-22v
Posweer: 230 KW
Frequency: 951 MHz
AWML Height: 3040 m
Horiz. Pattern: Omni
Prop Model, Longley/Fice
Clmate: Cont temperate
Conductivity: 00040
Dielec Const: 15.0
Fefractivity: 3100
Recemver HH AZ 9.4 m
Recever Gan: 0 dB
Time Variabity: S0.0%.
Sit. “ariability: 50.0%
ITh hdode: Broadcast

WIVR

BLH2001081 548D
Lafitucie: 40-51-52 W
Longiude: 067-35-14 W
Povveer: 0.275 KW
Channel 269
Frequency: 101.7 MHz
AMSL Height: 333.0m
Horiz, Paftern: Omni
Prop Modzl: Longley/Fice
Climate: Cont temperate
Conductivity: 00040
Dielec Const 15.0
Refractivity: 3100
Fecerver Ht A 94 m
Recewer Gain: 0 dB
Time Variabdty: 50.0%
S4. Variabilty: 50.0%
ITh hMode: Brosdosst

WVLI/WIVR Longley-Rice Coverage
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Interference Areas Longley-Rice Coverage
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Totals for ¥mit (284)

Calculation Area Population:

to the 45 dBu,

Not Affected by Terrain Loss:

Interfered Population:
Interference Fres:

Percent Interference:

Terrain Blocked FPopulation:

Interference Freese Breakdown:

White: 1,380,981

BElack: 214,332

Hispanic: 361,535

Mative American: 2,131
Esian: 133,528

Pacific Islander: 385
Mixed Race: 89,981
Cther: 6,876

Total: 2,169,725
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WLGH.A
BPEDA 9971 201 WD
Latituecle: 42-42-20 M
Longiude: 084-21-25 VY
ERP: 10.00 Ky

Channel: 201

Fregquency: 83.1 MHz
AMSL Heighi: 4500 m
Elewvation: 274.0 m

Hariz. Pattern: Directionsl
Wert. Patternc Mo

Prop Model: LongleyiRice
Climate: Cont temperate
Conductivity: 0.0040
Dielec Const-15.0
Refractivity: 310.0
Recetver Ht AG: 31 m
Receiver Gain: 0 dB
Time Varigbadty: 50.0% i - ¥
Sit. Variability: 50 0% i |

I:anié‘:lpo .&F’F 4%ca

ITh Iode: Broadcast L (=2
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Fil Interference Study

Interference considersd within reference station's 40.0 dBu contour
and within the FCC interference contour of each possible interferer
Signal Resolution: 0.5 km

Study Date: G/26/2002 1
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| Wk e ) T 1
Longley-Rice Interference Free Coverage of WLGH.A I

[N

WLGH.A

BFEC 9971201 WD
[ Latitude: 42-42-20N
Longiude: 084-21-25Y
—— ERP:. 10.00 KW

3 Channel: 201

Fregquency: 83.1 MHz
AMSEL Height: 4500 m
Elevation: 274.0m

Horiz. Pattern: Directional
Wert. Patternc No

Prop kodel: LongleyRice
Climate: Conttemperate
Conductivity: 00040
Diglec Canst 15.0
Refractivity: 3100
Receiver Ht G 91 m
Receiver Gain: 0 @B
Time Yariabiily: S00%
Sit. Wariability: 5010%
1T Mode: Broadcast

" Sanila

1000 dBu
80.0-1000
B0.0-80.0
540-800

400-540

Fh Inderference Study
Irterference considered within reference station’s 40.0 dBu contaur
and within the FCC interference contour of each possible interferer
Signal Resolution: 0.5 kin

Study Dater 62672002
Fhl Database Date: 06-26-02




ATSC 3.0
Inputs:

Channel type - AWGN - Additive White Gaussian Noise or Rayleigh — Model of multipath
and fading effects

LPDC - Low-Density Parity Check, 64,800 bits, 64k, or 16,200 bits, 16k

Modulation constellation used - QPSK, 16QAM, 64QAM, 256QAM, 1024QAM, 2048QAM

Code Rate - Forward error correction code

FFT Size, (Fast Fourier Transform) for Doppler Protection

Guard Intervals - Protection from time-delay interference caused by multi-path SFN's

Pilot Pattern - Indicates the frequency separation of pilots and the length of the scattered
pilot pattern

L1D Scattered Pilot Boost - Higher pilot boosting improves channel estimation accuracy

Cred_coeff -corresponds to increased data capacity and degree of adjacent channel
interference

Other inputs - the use of OET 69 & received antenna gain




I8 ATSC 3.0 C/N and Moise Limited Field Strength Calculation

Inputs Qutputs
Channel Type: | AVWGH w Required C/M (dB):
LOPC Code: | 54800 - Moise Level (dBu):
Modulation Type: | 2560aM v
— = Noise Limited Field Strength (dBu):
FFT Size: | 32K w
Guard Interval: |GIS_1024 e
Pilot Pattern: | 5p24 2 W
L1D Scattered Pilot Boost: |1 o

Cred_coeff: |0 e

TV Channel: |31 e

Receive Antenna Gain: | OET 69 e

W OK

x Cancel




ATSC 3.0 Noise Limited 50.29 dBuV/m Service Contour
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A few Other Propagation Models

PTP-2, created by Harry Wong at the FCC, uses the terrain value for each point in the
specified area of calculation

* [ITU R-P model: Developed by the International Telecommunications Union, is used widely
through out the world, except for in the U.S.

* Cost-231/Hata version of the COST-231 propagation model (For use in Urban Areas)
* This model uses HAAT along each radial to determine the attenuation based the equation:
* Path Loss (dB) = 46.3 + 33.9*log(F) - 13.82*log(H) + [44.9 - 6.55*|log(H)]*log(D) + C

* Okamura-Hata:
* Also, a widely used urban model, applicable for frequencies in the range



FM PTP-2 (Point-to-Point)
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Xmit
Latitude: 39-43-58 N

ITU-R-P 1548-1 Propagation Mgdel

Sty

Longitude: 105-14-10 W
ERP: 50.00 kw/

Channel: 211

Frequency: 90.1 MHz

AMSL Height: 2275.0 m
Elevation: 2212.789 m

Prop Model: TTU-R P. 1546-1
Receiver Ht AG: 9.1 m
Time Variability: 50.0%
Apply TCA: Yes
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Kmit

™ Latitude: 39-43-58 N
Longitude: 105-14-10 W
ERP: 50.00 kw

Channel: 211

Frequency: 20.1 MHz
AMSL Height: 2275.0 m
Elevation: 2212.789 m
Prop Model: COST-231-Hata
Receiver Ht AG: 9.1
Environment: Dense Urban
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Xmit
Latitude: 39-43-58 N

L]
Eheyenne

Longitude: 105-14-10 W
ERP: 50.00 kKW

Channel: 211

Freguency: 90.1 MHz
AMSL Height: 2275.0 m
Elevation: 2212.789 m
Prop Model: Okumura/Hata
Receiver Ht AG: 9.1
Environment: Urban
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™ Latitude: 39-43-58 N
Longitude: 105-14-10 W
ERP: 50.00 kw
Channel: 211 -
Frequency: 90.1 MHz 5 o
AMSL Height: 2275.0 m w
Elevation: 2212.789 m
Prop Model: Longley-Rice |*
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0 =
Refractivity: 311.0
Receiver Ht AG: 9.1 m
Receiver Gain: 0 dB
Time Variability: 50.0% g

Sit. Variability: 50.0% e e e LT
ITM Mode: Broadcast ) = "é-f; .3-.E'_'-'”|'j'” A
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KCFR
Latitude: 39-43-49 N
Longituce: 105-14-59
Poweer: S0.00 kA
Channel: 211

N Frequency: 901 MHz
AMSL Height: 2333.0m
Elervation: 2223.07 m
Haviz. Pattern: Omni
Vert. Pattern: Mo
Prop Model: Mone

Fak ED : I
Pt i | . Scale 1:1,500,000
*| Terrain : : 1 km
1143 4360 m : ' 0 - >
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WHF

Latitude: 40-47-31.03 N
Longitude: 07 2-56-04.34 W
Powear: 400,00 ¥y

EIRF Used: 65600
Frequency, 14521 WMHz
AMSL Height: 651.0 m
Elevation: 0.0m

Horiz. Paftern: Omni
WVart Pattern Mo

Prop Model: LongleyRice
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0
Refractivity: 311.0
Receiver HIAG 1.5 m
Receivar Gain: 0 d8
Tirne Variability. 50.0%
Sit. Wariability: 50.0%

T Mode: Broadcast
Legend starls at .01 mvim
Prepared by

Dioug Vernier, KODW
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WHO (&)

Freg: 1040 kMz

Clazs: A

Latitude: 41-38-10 N
Long#ude: 083-21-01 W
Power: 50 KW

RMS: 471.54 mv¥im @1km
# Towers: 1

# Augs: 0

AM Gradient Shading Coverage
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3-D Microwave
Path Map
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®rmiit

Latiiacie: 39-47-30 M
Longitude: 116-32-39 E
Povever: 050 kv

EIRP Lizad 082 Y
Channel 214
Frequancy: 90.7 MHz
EMSL Height: 131681 m
Elevation: 31 81 m
Hoariz. Pattern: Ormni
Wert. Pattern: No

Prap Model: Longley Rice
Climate: Cont temperate
Conductivity: 0.0040
Dielec Const: 15.0
Refractivity: 31000
Receser HL AG: 31 m
Receser Gain: 0 dB
Time Yariabily: S0.0%
St Variahilty: 50055
ITh hiodle: Broadcast

100.0 c5u
§0.0 - 100.0
70.0-800
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Longley-Rice Coverage Over China
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Longley-Rice Coverage over Italy

xmit

Latiicte: 41-55-39 1
Longiude: 012-34-32 E
Povewer: 100,00 KA
EIRP Used 164 00 KW
Channel 226
Fregquency: 33.1 MHz
AMSEL Height: 180,92 m
Elevation: 2892 m
Hariz. Pattern: Omni
Weerl. Pattern: Mo

Prop Model: LongleyRice
Climate: Cont temperate
Conductivity: 00040
Diglec Const: 15.0
Refractivity. 31000
Receher HAG: 9.1 m
Recener Gain: 0 dB
Time Wariabilty: S0.0%
Sit. Variabilty: S0.0%
ITH Mode: Broadcast

100.0 dBu
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