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MSAM

Installation CD

« MSAM Installation Setup
— MSAM.exe

 Terrain Databases
— Globe folder

* Geographic Map Database
— NTIA Geo Data folder

e Installation Documentation
— MSAM Installation Guide.doc
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MSAM

* Geographic Map Database
— Copy to C:\NTIA Geo Data
— Unzip files (NTIAGeoData.ZIP)

— 2 master files
 MasterFileLevell.txt
 MasterFileLevel2.txt
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MSAM

e Terrain Databases
— Globe

* World-wide coverage
30 arc second spacing
* Copy to C:\Globe

* Unzip files

» Globe.dat file
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Globe
* Globe.dat

2 globe. dat - Notepad
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e Terrain Databases — cont’d
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MSAM

L7 Micrecomputer Spectrum Analysis Models EI@

File System Terrain Propagation Receiver Antenna Satellite Radar Help

MSAM

Microcomputer Spectrum Analysis Models

Version 6.01 October 31,2001

* 14 Models
« 7 Categories

Revized: 10 November 2010

3 Terrain Databases
* Help Files
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MSAM

* File Menu e Terrain Menu
— Select terrain database — BDIST
e System Menu — PROFILE
— INTMOD — HORIZON
— SEAM — SHADO
* Propagation Menu
— ITM

— LMS
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MSAM

 Receiver Menu « Radar Menu
— FDR — RSEC
e Antenna Menu * Help Menu

— APD

« Satellite Menu
— SATAZ
— A7
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Propagation Models
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MSAM

ITM
Irregular Terrain Model

« Estimates radio propagation losses over irregular terrain for VHF,
UHF and SHF frequencies as a function of distance and the variability
of signal in time and space

« Based on electromagnetic theory and signal loss variability expressions
derived from extensive sets of measurements

* Two modes:
— Area prediction mode
— Point-to-point mode
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MSAM

ITM
* Area Mode

— Terrain irregularity parameter is needed and the output is either a
table of transmission losses in dB vs. distance for several
confidence levels or graphs of dB loss vs. distance for specified
confidence levels.

 Point to Point Mode

— Requires terrain data and the path coordinates are specified.

— Output is a list of estimated transmission losses for specifies values
of reliability and confidence levels.

— Output screen also contains a snapshot of the terrain profile.
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MSAM
ITM Area Mode

B Area Prediction Mode EI = @

File Mode Report Help

[ Input Parameters | _
F

quency | 7125 MHz

Antenna Heights - Site Criteria
Pl Tranzmitter Receiver
Trans | 2p m " Horizontal + “ertical
|Eareful ﬂ |F|and0m ﬂ
Rec |2 m

[ Environmental

| delta h a0 m Surface R efractivity am I-Linits

Dielectic Constant of Ground | 15 Conductivity of Ground | 0.005 S/m
Radio Climate |E0ntinental Temperate j

| Statistical Parameters |

Mode of Yariability [p.o4cast - Confidence [Situation]
[ Add b List

Time |5 4 50

Locations |g5p 4 Remave From List

[ Tabulation Parameters |

Initial Distance (100 krmn Digtlnc 1 |4 k. End Distance 1 [ {00 ki

Digt Inc 2 [ km  End Distance 2 [ km

Wiew Graph

“iew Report
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MSAM
ITM Inverse Area Mode

B3 Area Prediction Mode EI = @

File Mode Report Help

| Input Parameters | Frequency [7125 MHz

Antenna Heights R Sielenona
Jaciar=ction Tranzmitter Receiver
Trans | 2p m " Horizontal + Vertical
|Eareful j |F|andom ﬂ
Rec |2 m

| Envi

| delta h an m Surface Refractivity a0 -uinits

Dielectric Conztant of Ground | 15 Conductivity of Ground | 0.005 S/m
Radio Climate

| Continental Temperate j
| Statistical Parameters |
Mode of Variability |5/ ,od-50 - Confidence [Situation]
’507 Add to List
Time [50 % 50
Locations [50 % Remave From List

| Tabulation Parameters |

dB Loss Calculation Level 1255 dE

Wiew Report

“iew Graph
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MSAM
I'TM Point to Point

B} ITM Point-Te-Point Mode (Globe Terrain Handler) (=23
File Report Help

Surface Refractivity | ] M-uriits Path Coordinates

GLOBE
Diglectric Congtant of Ground | 15
Adjust
Conductivity of Graund | 0.005 S/m Terrain

Radio Climate |- tinental Temperate j Frequency | 7125 tHz
Polarization Antenna Heights
" Harizontal v Vertical Trans |2EI— "
Rec |2 m
Reliability Confidence
q0 Add to List 50 Add to List
50 50
Remowe Framm Lizt | Remowe Fram Lizt

View Repot L Coloulate |
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LMS
Land Mobile Service

« Package of empirical models for terrestrial land mobile services

 Models used
— Okumura/Hata/ITU-R529
— COST231
— Okumura-Hata-Davidson
« (Calculates
— Path loss
— Received field strength
— Field strength vs distance
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Frequency (MHz)
30<F<150 | 150<F<1500 | 1500<F <2000
d<100km | hb<200m Davidson ITU 529 Cost 231
d<100km | hb>200m Davidson Davidson X
d>100km | hb<200m Davidson Davidson X
d>100km | Hb>200m | Davidson Davidson X
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LLand Mobile Service

% Okumura-Hata Field Strength / Loss Calculations o] @
File Units Calculation Graph Help

Small/Medium -

1000 |
20 |
[Small/Mediun__ |
150
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Terrain Models
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BDIST
Bearing And Distance

 Calculates bearing angles & distance
between two points on the earth’s surface
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NORTH
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b

Bearing from Point 1
1o Point 2

Paint 1

Point 2

Bearing from Paint 2
to Point 1

Bearing Measurements Between Two Points
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NORTH

Distance
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MSAM

PROFILE

« Calculates and displays a profile of elevations between 2 locations

» Terrain databases:
— Globe
« Displays:
— take-off angle
— recelving angle
— distance to the radio horizon

— distance from the radio horizon.
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File Units Help
Compute Profile of Elevations Between Points

0 . N 0 . )
Starting Latitude: I?_ IW IE W Longitude: |2_ IW IE W

- - - -
o 0
73127778 N 2310833 [
o] , o0 o | "
Ending Latitude: IE— IF W W Longitude: h_ I? IE W
- - . - - .
F.Ba7222 N 1.626859 [
Terrain Databasze
Starting Antenna Height: 200 meters " USGS [3 eec] Clear All Data
Ending Antenna Height: 150 meters & Globe (30 Sec)
x i
Refractivity (Sea Level): ~ FETSEBE):]LEVEH Caleulate

Calculated Profile

Starting Elevation: 403.00 meters Take-0ff angle ta the horizon: 0.2838 degrees

Ending Elewvation: 2100 meters Distance to the radio harizon: 54.00 kilormeters

1025 kilometers Receiving angle from the horizon: U.1544 deqgrees
Diztance from the radio harizon: #8.22 kilometers

Plot Prafile

Calculated distance:
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Clevation in Meters
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File Units Help
Caompute Profile of Elevations Between Points

] . N a . .
Starting Latitude: "?_ ’W ’E W Longitude: |2_ ’W ’f W

-ar - -ar-
0 o
73127778 m 2310833 i
© ! " o , N
Ending Latitude: ’E_ ’F W W Longitude: |1_ ’? ’E W
-ar - o -ar - o
B.567222 m 1.526559 [
Terain Database
Starting Antenna Height: 300 meters " USGS [3 zec) Clear All Data
Ending Antenna Height; 300 meters & Globe (30 Sec)
Refractivity [Sea Level): ) ~ FBTSEEEL]LEVEH e

Calculated Profile

Starting Elevation: =03.00 meters Take-0ff angle ta the harizok: 0.3850 deqrees

Ending Elewation: 01.00 meters Distance to the radio harizor; 10247 kilometers
Calculated distance: 1025 kilometers Receiving anale from the harizon: 03268 degrees
Diztance fram the radio horizor: 102.47 kilormeters

Plot Prafile
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HORIZON

« (alculates the radio line of sight distances and elevation
angles 360° around a transmitter or receiver site

 Terrain databases:
— Globe

* Generates two plots:
— Radio Horizon Distance
— Elevation Angle
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i romzon =
Eile Units Help
a \ o o i "
Latitude: ’ﬁ ’W ’? W Longitude: ’ﬁ ’E ’W W
Refractivity: 301

Crozet, Virgini —
t Antenna Height: meters
rOZe J lrglnla b aximurn Profile Length: 100 krn
Profile Increment: 30 seconds

Terrain D atabase

" USGS [3 zec) Cleardll [ ata

{* Globe (30 sec)

DTED Lewvel 1
L [3 sec)

; Radie Horizon Distance Plot EI@ ’- Elevation Angle Plot EI@

Eile File
Radio Horizon Distance Elevation Angle
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Lat: 38412N Lon: T8421W Refrac: 301. Ant Ht: 20.0 m Max Frofile Len: 100.0 Km Profile Incr: 30. sec

View Distances Frint Save Graph ‘ aK “iew Elevations Prirt Save Graph
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Line-of-Sight Around Crozet, Virginia

{ ‘Harrisonburg

‘Crozet__ VA"

“Charlottesville

‘Palmyra A :
Google earth

Image Landsat

Imagery Date 013 gt 38. > lon - ev 200 m  eye alt 116.59 km

U.S. Department of Commerce - National Telecommunications and Information Administration




MSAM

SHADO

e Antenna coverage model

» Plots areas that are within the radio line of sight of an
antenna

 Terrain databases:
— Globe

« Allows for analysis of propagation loss
e May specify 1 or 2 antennas
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File Distance Units Antenna Help

Plat Area

Southweest Comer Coordinates of Plot Area

[u] 0 @ o ' n
Latitude l? ,f ID_ W Longitude W ,ﬁ ID_ W Terain Database

" USGS (3 sec)

Wartheast Comer Coordinates of Plaot Area * Globe [30 sec)

o . " o ' "
Latiude 18 B0 0T N ngiuge B 1507 0 Ciglen et
Surface Refractivity £l M-unitz

Antenna ; Calculate

Antenna 1

o] \ 00 o ' n
Latitude lﬁ W lﬁ W Longitude ,ﬁ ,E IW W

Clear All Data

Site Elevation [optional] o meters  Tower Height B meters —_—
Antening 2

] , " o . o0
Latitude I? 'E IH W Longitude 'ﬁ 'E IE W

Site Elevation [optional] 0 meters T ower Height 20 meters
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1 Display Plot =3 E=E <=
File
0781500 %W
333000M
n
t n
lI
[ ]
| g
AF3000M
0731500
| Wontennal Only fintenna 2 Only
Antenna Antenna 2
Lahituide: 1" 04 120N Latitude: 77" 48 43 N
Longitude: 078 " 420 01" W Longitude: 078 " 450 B W
Elewation:  225.00 meters Eleration;  173.00 meters
Antenna Height: 8.00 meters Antenna Height: 20000 meters
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System Models
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INTMOD
Intermodulation

Intermodulation products result in interference, when two or more signals combine in a
nonlinear device and produce an undesired s1gnal on or near the tuned frequency of the
victim receiver. The combination process can occur in the final stage of a transmitter or
in the RF of first mixer circuitry of a receiver.

e Computes intermodulation products and harmonics of a list
of transmitted frequencies

« Compares them to a list of receiver frequencies to
determine overlap

« Two & three signal mixing of 37, 5t & 7% order can be
computed
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1 Intermedulation - INTMOD o] =@ |5

File Transmitters Receivers 5Start Analysis Help

Existing Transmitters Existing Heceivers TS BT
Frequencies (MHz) Frequencies (MHz) | Bandwidths (KHz) Signal Analysis Options
1 869.1000 1 824 1000 200.0000 (& 2 Signal Only
2 869.3000 2 824.3000 200.0000 £ Both 2 and 3 Signal
3 8695000 3 824 5000 200.0000 i i
4 869.7000 4 824 7000 200.0000 Biler e s Wi
5 869.9000 5 824.9000 200.0000 & Sl (OE5 B
4| » [\ existingTXfreqs.xls « | » [\ existingRifreqs.xls / | O S eiel i e Wi
- z " 3rd, Bth, and th Order Only
Proposed/Mew Transmitters Proposed/Mew Receivers
Frequencies (MHz) Frequencies (MHz) | Bandwidths (KHz)
569 8652125 1 806.0125 260000 . Lalculate
570 865.2374 2 806.0374 260000
a71 865 2625 3 806.0625 260000
572 865.2875 4 806.0875 25.0000 Wiews Full Report Wiew Filtered Report
h73 8653125 5 806.1125 260000
4| v [\ newT¥freqs s 4 | v [ newR¥fregs xls / |
Add New T to Eristing TX | Add New X to Existing X |
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SEAM
Single Emitter Analysis Model

» Supports user-interactive computations & automated unit conversion in direct
& inverse modes

« Two computation modes

— Direct
» Estimates received signal levels at a user specified propagation distance

» Calculate propagation loss, field strength, power density, received power, received
voltage

— Inverse
» Estimates propagation distance required to meet a user specified received threshold
* Two models

— Free space
— Smooth earth using the Integrated Propagation System (IPS) model

U.S. Department of Commerce - National Telecommunications and Information Administration




MSAM

Receiver Models
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FDR
Frequency Dependent Rejection

* Amount of attenuation offered by a Rx to a transmitted signal
« Attenuation has two parts
— On-tune rejection (OTR), emission spectrum exceeds receiver bandwidth
— Off frequency rejection (OFR), detuning of receiver with respect to transmitter
e Performs 2 computations
— FDR
— Frequency-Distance (F-D) relationships between Tx and Rx
« FDR calculated using the Gauss-Legendre Quadrature integration method

» F-D distance calculated for each frequency using Smooth Curve — Smooth
Earth or Free Space propagation model
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5| FDR - Frequency Dependent Rejection EI =] @

File Compute Units Help

. . Receiver Specs
Output Stepping Options B

Iritial dela F (requencyl 5000 |y, DEscriptinn:|S‘5"""|:lIE Right extrapolation slope (>= 0.0]: 40 db/decads
Diska F step size: 1000 |y, Left extrapolation slope (>=0.0): 40 db/decade Effective antenna height: 152 meters

Murber of steps (<= 100): 100 R« Selectivity Pts

Tranzmitter Specs

Transmitter dezcription: |
-3.dB bandwidth [> 0.0; 19900 kHz

Left extrapolation zlope [<= 0.0 -40 dB/decade
Right extrapalation slope [<= 0.0 -40 dB/decade

T Emigsion Ptz
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~ FDR - Frequency Dependent Rejection EI@ 7+ FDR - Frequency Dependent Rejection =2 EEE 5
File Edit Help File Edit Help

- - _ Enter Transmitter Emission Curve Points
Enter Receiver Selectivity Curve Points

Delta Frequencies (kHz) Power Levels (dB) Delta Frequencies (kHz) Emission Spectrum Levels (dB)
-25000 100 -85000 -70
17631.52 20 -20000 20
-15000 5 5000 3
12600 25 370 22
- -2500 -15
11250 1.25 250 0
-10000 0 625 -0.38
0 0 0 0
10000 0 626 -0.38
4 | » I\ novts [ 1250 -0.75
2500 =18
| v bots [
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7| FDR - Frequency Dependent Rejection EI = @
File Compute Units Help

Output Stepping Options Yol EEeE

Irital deha F [frequencyl 85000 kHz Descriptic-n:lsampl'3 Right extrapolation slope [»= 0.0 40 db/decade

; o |40 3 152
Belef sepdh 1000y, Left extrapolation slope [>= 0.0]; db/decade Effective antenna height; meters

MNumber of steps (<= 100): 100 Fix Selectivity Ps

Transmitter Specs

Transmitter description: |
3 dB bandwidth [> 0.0} 15000 w2

Left extrapolation slope [<= 0.0): 40 dB/decade

Right extrapolation slope [<= 0.0]: ’T dB/decade

T= Emission Pts
Lalculate Yiew Graphs

On-Tuned BRejection: 0.174%043 4B o~
Del F OFR FOR Del F OFR FOR
KH= dB dB KH=z dB dB
—-85000.00 4.0 4.2 —E84000.00 a83.8 &e3.8
-83000.00 3.2 e3.4 —-22000.00 geZ.8 g3.0
—-81000.00 6.4 2.5 —E80000.00 €1.5 2.1
—-75000.00 gl.4 gl.& —-78000.00 €1.0 e1.1
=77000.00 &0.5 e0.& —-78000.00 0.0 0.1

-7RANN NN 5a 4 54 & =74000 NN GR 4 54§ 1 =

Clear Output Print Save to File
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Antenna Models
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APD
Antenna Power Density

* Provides simplified procedures for estimating the near field power density of a
number of common types of antennas

» @Graphically checks the compliance of systems with different emission
exposure standards or user-defined limits
— OSHA
— ANSI C95.1-1991
— FCC1.1310
— NCRP (National Council on Radiation Protection)
e Qutput
— Distance
— Power density
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4 APD - Antenna Power Density EI = @

Eile View Help
Antenna Input
Type: i - ‘Wire Type: Simple Dipols j

Frequency: 182 MHz

Ang T Power: 100 Wiatts

Gain: 12 dBi

View Graph

Emizzion

APD Calculaticons for Simple Antennas

Antenna Type : WIRE Antenna : Simple Dipole
Fregquency (MHz) : 1ez.00 Wavelength (m) : 1.85
Power ({Watta) : 100_00 Gain{a) (dBi) - Z2.00

Distance to far [field: Z.777778 meters
OSHA (29CFR1910.397): 10.00 md/cm®; not exceeded.

Clear Report Print Save to File
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% APD Plot o @ [

Eile Niew Chart

—  On-Axls Power

Simple Dipole 162 MHZ 100WaRs 2 dBlGaln

i
o

— OEHA (BCFR1910587)

10.0

[==]
L=l

hay
[=]

%]
=1

Power Density (mWem®)

o
[=]
IIII|IIII|IIII|IIII|IIII|IIII|

L=]

LI I O O
0.5 1.0 1.5 20 25 a0

L=l

Distance in Meters
OSHA [20CFR1910.97)C 10,00 miscm®

Frequemncy: 162 tHz

Tw Power: 100 i

Gain: 12 dBi

Dizplay Pointz
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Satellite Models
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SATAZ
Satellite Azimuth

« Computes direction and distance from an earth station to a
satellite (geo-stationary or non-geostationary)

e Takes into account ray bending due to the atmosphere

e Qutput
— Azimuth angle
— Elevation angle
— Satellite pointing angle
— Slant range from an earth station to the orbiting satellite
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W sATAZ =N [R5

File Help
5 atallite Azimuth Calculation
Earth Station Latitude: |BE * |5n l' |23 l' |N |
E arth Station Longitude: |?5 l‘ |53 l' |13 l' |"I.I.r' |
5 atellite Latitude [geostationary = 0 0" 0"]: ||]|] * |on l' |I]I] l' |N |
Satellite Longitude: |I]I]I] l‘ |I]I] l' |I]I] l' |'I|.|.r' |

S atellite Altitude [geostationary = 3588739 km]: 2R887 .39 km

Range: 0* to 90°
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 sATAz -G )

File Help
Results of Angle Calculations:

Azimuth Angle Relative to Morth = 98 .5891°

Original Elevation Angle = 2. 5698* Deg/Min/Sec

Corrected Elevation Angle = b.5804* —_—
Satellite Pointing Angle = 86710 |

Slant Range to Antenna = 41496_8km QK ________________

WARNING!

The Elevation Angle haz been commected for ray-bending; however. if the
orginal angle was less that 4.5*, the corrected angle may not be accurate.

Input Data

Earth Station Latitude: 365523M

E arth Station Longitude: ¥55313wW
Satellite Latitude: 000000N
Satellite Longitude: 000000
Satellite Altitude: 35887.39 Km
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Azimuth Angle Angle a (in the diagram) 1s
the azimuth angle from the
carth station to the satellite

; relative to true North

L (west 1s positive) where:

E = Earth Station
s = Sub-Satellite point
N = North Pole

a = Azimuth Angle
clockwise from true north
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Original Elevation Angle  The original elevation angle

. (Elev) 1s the angle
"~ upwards that the earth
& antenna must point (Does

not include ray-bending
correction), where:

E = Earth station
S = Orbiting satellite
C = Center of earth
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Corrected Elevation Angle The original elevation angle
(Elev) 1s the angle
upwards that the earth
antenna must point (Does
not include ray-bending
correction), where:

E = Earth station
S = Orbiting satellite
C = Center of earth
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Satellite Antenna Pointing  The satellite antenna pointing
Angle angle (P) 1s the angle
between the lines joining
oS the satellite to the earth

T i station and the satellite to
] the sub-satellite point
where,

E = earth station

S = Orbiting satellite
C = Center of Earth

s = Sub-Satellite point
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Slant Range The slant range (SR) 1s
_ s the straight line
distance between the
carth station and the
orbiting satellite
where,

E = Earth station
S = Orbiting satellite
C = Center of earth
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Appendix 7

» C(Calculates the earth station coordination contours

e Uses ITU-R Rec SM 1448

« ITU-R Rec 620-3 propagation model

« Displays contours on a map

» Uses USGS or Globe terrain data

e Uses NTIA Geographic Map data (C:\NTIA Geo Data\)
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] Appendix 7 - Rec 1448

Operational Azimuth Limit:
to '
Equiv E/& Noise Temp
N K
Radiation Pattern
Ant Radiation
Pattern No.

—

" Mon-Geoztationary
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MSAM

Contacts:

e Technical 1ssues

— Edward Drocella
. (202) 482-2608

e Software 1ssues

— Sophie Zhao
. (202) 482-4983

U.S. Department of Commerce - National Telecommunications and Information Administration



mailto:apaul@ntia.doc.gov
mailto:xzhao@ntia.doc.gov

	 
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	Land Mobile Service
	MSAM
	MSAM
	Slide Number 20
	MSAM
	Slide Number 22
	MSAM
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	MSAM
	Slide Number 30
	Slide Number 31
	MSAM
	Slide Number 33
	Slide Number 34
	MSAM
	MSAM
	Slide Number 37
	MSAM
	MSAM
	MSAM
	Slide Number 41
	Slide Number 42
	Slide Number 43
	MSAM
	MSAM
	Slide Number 46
	Slide Number 47
	MSAM
	MSAM
	Slide Number 50
	Slide Number 51
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	MSAM
	Slide Number 58
	MSAM

