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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
Housing Units: 1,244,428
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HAAT FM - radial 3 to 16 km

Minimum of 51 elevation points along a radial
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Start Point End Point Options Legend
Latitude: 37-52-33.81 N Latitude: 37-59-56.19 N Signal: |w\.rpT-[)(11) v|
B /] Terrain

Antenna Properties... ‘ [ | Field Strength

Longitude: 079-13-52.20 W Longitude: 079-30-07.67 W ‘

Distance & Bearing I V| Line of Sight
Distance: 27.45 km Bearing: 299.88 deg ‘

Draw Profile ‘
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Transmitting Antenna Height in Meters

FM
ESTIMATED FIELD STRENGTH EXCEEDED AT 50 PERCENT

OF THE POTENTIAL RECEIVER LOCATIONS FOR AT LEAST 50 PERCENT

FCC §73.333 FIGURE 1

OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9 METERS
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Interference Curves F(50-10

i‘_ §73.333 47 CFR Ch. | {(10-1-10 Edition)
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Line of Sight

[ ]
K205CI Erescott
BLFT199411049T]
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERP: 0.01 kKW
Channel: 205
Frequency: 88.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
Vert. Pattern: Mo
Prop Model: Line of Sight
Feceiver Ht AG: 9.1 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
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
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: 8§8.9 MHz
AMSL Height: 630.0 m
Elevation: 594.86 m
Horiz. Pattern: Directional
Vert. Pattern: Mo
Shadow Depth

[0 =00 m
-10.0-0.0

-20.0--10.0
-50.0 - -20.0

-100.0 - -50.0
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K205CI
BLFT19941109T]
Latitude: 33-35-47.10 N
Longitude: 112-05-31.50 W
ERP: 0.01 kKW

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: 0.0030
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
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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




Inputs:

Frequency (20 — 20,000 MHz)

Transmitter antenna parameters:

Transmitter antenna height (above mean sea level — meters.)
Transmitter antenna height (above ground — meters.)
Transmitter power. Transmitter antenna pattern.

Receiver antenna height above ground — meters, and gain
System antenna polarization (vertical or horizontal)
System Ground Conductivity (mhoS/m)

System dielectric constant (Permittivity)

System surface refractivity (Adjusted to sea level.)
Climate Zone

Time, Location and Situation Variability



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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_Standard Lonqlev-glice

-
. -

Xmit
™| Latitude: 39-43-58 N
Longitude: 105-14-10 W _
ERP: 50.00 kW -
Channel: 211
Freguency: 90.1 MHz 3
AMSL Height: 2275.0 m
Elevation: 2212.789 m
Prop Model: Longley-Rice |*
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0 =
Refractivity: 311.0
Receiver HL AG: 9.1 m
| | Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0% =i 1%
ITM Mode: Broadcast ' k N mmer .
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Andrew TraSar T140 F{50,20) at 100 kKW KOOD DTV-Longley-Rice Coverage
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HOOD-0LC
BFEDT20000427 ACP
Lditude: 38-46-16 M
Longpbude: 0E8-44-16 W
Peneeer; 10000 BV

BRP Usad: 16400 kK
Channel: 16

Fregquency: 4550 MHz
AMEL Height: 8536 m
Blevation: 560551 m
Haoriz, Patlern Directional
Werl. Pattern: Yes

Elac Tt 0.75

Prop Maodet LongleyRice
Climate: Cont tempearate
Cionuiactoty, 00300
DCislec Const: 300
Refractivity: 3050
Receiver H AG 91 m
Recsiver Gairc 0 dB
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WLl

BLH19920311K.A,
Latituce: 41-04-39 W
Lonoiude: 087-45-22W
Powver: 2.30 KW
Frequency: 951 hMHz
AREL Helght: 3040 m
Horiz. Pattern: Omni
Frop Model: Longley /Rice
Clhmate: Cont temperate
Conductivity: 00040
Diglec Const: 15.0
Refractivity: 3100
Receiver Ht 4% 9.4 m
Receiver Gain: 0 dB
Time Variabiity: S0.0%
it Variahility: 5000
[Tt hdocle: Broadcast

WIVR

BLHA001 0516440
Lakitucle: 40-51-52 bl
Longiude: 087-35-14 W
Powwver: 0.275 KW
Channel: 269
Frequency: 101.7 MHz
AMEL Height: 339.0 m
Horiz, Pattenn; Omni
Prop Model: Longley Rice
Climate; Cont temperate
Conductivity: 00040
Diglec Const 15.0
Refractivity: 31000
Receiver Ht A 91 m
Recener Gain: 0 db
Time Vartabiity: 50.0%
it Variability: 50,00
IThi hode: Brosdcast

EECOENDN
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Interference Areas Longley-Rice Coverage
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Calculation of Population with No Interference

Totals for ¥mit (284) to the 45 dBu, (using 320 meter terrain)

Fopulation Lrea
Calculation RArea Population: 9,471,751 [ 2B017.9 sqg. km ]
Not Affected by Terrain Loss: 2,942,755 [ 22484 .3 sg. km ]
Interfered Population: TT3,0320 [ BE23.1 sg. km ]
Interference Frees: 2,169, T25 [ 13861.2 sg. km ]
Percent Interference: 26.27 %
Terrain Blocked Population: £,528, 9592 [ 15522.6 =sg. km ]

Interference Free Breakdown:

White: 1,380,581 [ E3.6% ]

Black: 214,332 [ 9.9% ]

Hispanic: 351,535 [ 16.7% ]

Mative IAmerican: 2,131 [ 0.1% ]
L=ian: 133,528 [ E.2% ]

Pacific Islandsr: 285 [ 0.0% ]
Mixed Race: 6%, 961 [ 3.2% ]
COther: &,876 [ 0.3% ]

Total: 2,169,729
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WLGH.A

BIFEDA 9871 204 MO

) Latitude: 42-42-20 W
Longdude: 084-21-25W
ERF: 10,00 kwy

A Channel, 201
Freguency: 88,1 hHz
ARSL Height: 4500 m
Elewvation: 274.0 m
Hariz. Pattern: Directional
Wert. Patternc Mo

Frojp Model: LongleyiRice
Climate: Cont temperate
Conductivity: 0.0040
Diglec Const 15.0
Refractivity: 310.0
Recener Ht &G 9.1 m
Receiver Gain: 0 dB
Titme Wariakdty: S0.0%
Sit. Wariakility: S009%.
ITh ode: Broadcast

s | "y

,&F'F 4%ca

U W L

FM Interference Study

Signal Resolution: 0.5 km

Study Date: BR26/2002

FM Database Date: 06-26-02

Irterference considerad within reference station's 40.0 dBu contour
and within the FCC interference contour of each possible interferer
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WLGH.A
BPECA9971 201 halr

——-1 Latituce: 42-42-20 1
Longiude: 084-21-25
| ERP: 10.00 kv

Chaninel: 201 A
Frequency: 88.1 MHz 4
AMEL Height: 4500 m
Elevation: 274.0 m

Hariz. Pattern: Directional
Wert, Pattern: Mo @
Prop Model: LonglewRice —
Climate: Cont temperate ),
Conductivity: 0.0040 "
Diglec Const 15.0 i
Refractivity: 310.0
Receiver Ht 8C: 91 m

MM Receiver Gain: 0 4B :
Time Wariabity: 50.0% CE
Sit. ariability: 500% !
ITh hMode: Broadcast
efan B 1000dBu
| O soo-1000
B c00-g00 |
@ 540-800 LY
™ @ 400-540
R -
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- e
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Fhd Inkerference Study
Irterference considered within reference station’s 40,0 dBu contouwr
and within the FOC interference contour of each possible interferer
Signal Resolution: 0.5 lon

Study Date: B/26/2002
Fhd Database Date: 06-28-02
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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: | AWGH o Required C/M (dB): [25.23
LDPC Code: | 64800 - Moise Level (dBu): [25.05
Modulation Type: | 25604M e
Moise Limited Field Strength (dBu):
Code Rate: | 13/15 i
FFT Size: | 32K e
Guard Interval: | GIS_1024 hd
Filot Pattern: | Sp24 2 bl
L1D Scattered Pilot Boost: | 1 o

Cred_coeff: |0 e

TV Channel: |31 ot

Receive Antenna Gain: | QOET 69 "

50,29

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)
e This model uses HAAT along each radial to determine the attenuation based the equation:
e Path Loss (dB) = 46.3 + 33.9*log(F) - 13.82*log(H) + [44.9 - 6.55*|og(H)]*log(D) + C

* Okamura-Hata:
e Also, a widely used urban model, applicable for frequencies in the range 150-1920 MHz



FM PTP-2 (Point-to-Point)
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Xmit

™ Latitude: 39-43-58 N
Longitude: 105-14-10 W
ERP: 30.00 kW

Channel: 211

Frequency: 90.1 MHz

AMSL Height: 2273.0 m
Elevation: 2212.789 m

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

ITU-R-P 1546-1 Propagation Mgdel
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Hmit
Latitude: 39-43-58 N
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: COST-231-Hata
Feceiver Ht AG: 9.1
Environment: Dense Urban
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Cost-231/Hata Propagation Model
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Okumura - Hata Propagation Model
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™ Latitude: 39-43-58 N
Longitude: 105-14-10 W
ERP: 50.00 kW

Channel: 211

Frequency: 90.1 MHz
AMSL Height: 2273.0 m
Elevation: 2212.789 m
Prop Model: Okumura/Hata
Feceiver HE AG: 9.1
Environment: Urban
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_Standard Lonqlev-glice
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Xmit
™| Latitude: 39-43-58 N
Longitude: 105-14-10 W _
ERP: 50.00 kW -
Channel: 211
Freguency: 90.1 MHz 3
AMSL Height: 2275.0 m
Elevation: 2212.789 m
Prop Model: Longley-Rice |*
Climate: Cont temperate
Conductivity: 0.0050
Dielec Const: 15.0 =
Refractivity: 311.0
Receiver HL AG: 9.1 m
| | Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0% =i 1%
ITM Mode: Broadcast ' k N mmer .
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Latitue: 3043401 [ 8 Sl : LLTe ) L‘B{I{Iﬁd—'tﬂp |
i Longitude: 105-14-59 4wy I L i o s B e
8 Fowver: 50000 KA
| Channel 211
Frequency: 901 MHz
AMSL Height: 2333.0m
Elevation: 2223.07 m

Hariz. Pattern: Omni
Wert. Pattern: Mo
il Prop Model Mone
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WHF

Latitude: 40-47-31 .03 M
Longitude: 07 2-56-04.34 Y
Power: 400,00 ¥

EIRP Used: 656.00wW
Frequency, 145,21 MHz
AMSL Height: 1.0 m
Elevation: 0.0 m

Horiz. Pattern: Qmni
Vart. Pattern: Mo

Prop Model: LonglewRice
Clirmate: Cont tamparate
Conductivity: 0.0050
Dielec Const: 15.0
Refractivity: 311.0
Recelver HIAG: 1.8 m
Receiver Gain: 0 d8
Tirme Variability: 50.0%
Sit. Variability: 50.0%

IThd Mode: Broadcast
Legend starts at .01 mvim
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_ AM Gradient Shading Coverage
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Longley-Rice Coverage Over China
it AR SR Y
Latifuocle: 33-47-30 K o ; h T
Lomg#uwde: 116-32-39 E T .
Povwar: 0.50 KW r
EIRP Llged 082 KW
Charmel 214
Frequency: 907 WMHz
AL Height: 131 61 m
Elevation: 31,61 m SAEETENE
Hariz. Pattern: Omni '
Werd. Patterm: Mo
Prop Model: Longley Rice
Climate: Cont temperate
Conductivity: 0.0040
Diglec Const: 15.0
Refractivity: 310.0
Receiver H &G 31 m
Receqoer Gain: 0dB
Time YVariahildy: S0.0%
it Variabilky: S000%%
IThl boecde: Broadcast
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Longley-Rice Coverage over ltaly

®rmit

Lakifiecle: 41-56-39 M
Lomgiude: D12-34-32E
Poverer: 1 00,00 KA
EIRP Uzed 16400 kK
Channel: 226
Freguency: 331 MHz
AMEL Height: 18092 m
Elevation: 2652 m
Horiz. Pattern: Omni
Werd. Pattern: No

Prop Model: LongleyiRice
Climate: Cont temperate
Conductiity: 0.0040
Dielec Const: 15.0
Refractivity: 310.0
Recerer Ht A 941 m
Recerer Gain: 0 dB
Time Variabilfy, S0.10%
Sil. Variabilty: 30.0%
ITh Made: Broadcast
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