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COMSAT Robert A. Mansbach

Werid ‘Systems Senior Counsel

6560 Rock Spring Drive

Bethesda, Maryland 20817
Telephone.301 2 14 3459

Fax 301 214 7145

Internet robert. mansbach@comsat.com

November 6, 2001

Ms. Magalie Salas

Secretary

Federal Comruni cations Comm ssion
445 12" Street, S.W

Washi ngton, D.C 20554

RE: Request for Special Tenporary Authority
Paumal u, Hawaii earth station
Call Sign: KA25 <E$-$TA-20011103-030%)

Dear Ms. Salas:

COVBAT Corporation (COVSBAT) herein requests a grant of
Speci al Tenporary Authority from March 6, 2002 through April 5,
2002, to provide LEOP (launch and early orbit phase) services by
t he above-referenced earth station in support of the upcom ng
| aunch of the INTELSAT 903 satellite, currently scheduled for

March 6, 2002. In support of its request, COVBAT submts the
follow ng information.

COVBAT uses this earth station in conjunction with its
other licensed earth stations at C arksburg, Mryland to support
certain satellite |aunches. COVBAT herein requests a grant of
Speci al Tenporary Authority to permt it to provide LEOP
services in support of the INTELSAT 903 |aunch via the above-
referenced earth station.

COMBAT is attaching hereto detailed technical information
whi ch denonstrates that the provision of LEOP services by the

above-referenced earth station will be conpatible with its

el ectromagnetic environnent and will not cause harnfu
interference into any lawfully operated earth station. In the
extrenely unlikely event that such interference is caused,
COVBAT will take all reasonable steps to elimnate the

i nterference.



COVBAT will coordinate the frequency and power usage with
all existing -satellites in orbit, which use the same frequency
bands, and are in the INTELSAT 903's path. COVBAT will also
provide all other satellite operators in that path with an
energency phone nunber where the licensee or its operators can
be immediately contacted in the event that harnful interference
occurs. Again, in the extrenely unlikely event that such
interference is caused, COVBAT will take all reasonable steps to
elimnate the interference.

A request of Special Tenporary Authority will enable COVBAT
to provide LEOP services that are critical to placing and
mai ntai ning the INTELSAT 903 spacecraft in its proper orbit at
34.5 degrees WL. and will thereby pronmote the public interest.

Respectful ly submtted,
COVBAT Cor por ati on

o LI

Robert A. Mansbach

cc:. R Repasi, S. Lam S. Candall



CERTIFICATION

| hereby certify that COVBAT Corporation js not subject to

a denial of Federal benefits pursuant to Section 5301° of the
Anti-drug Abuse Act of 1988, 21 U S.. C. Section 853a.

Rbbert A. Mansbach
COVBAT Cor por ati on

6560 Rock Spring Drive
Bet hesda, Maryland 20817
Its Attorney
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FREQUENCY COORDI NATI ON AND | NTERFERENCE
ANALYSI S REPORT

PREPARED FOR

COVBAT  CORPORATI ON
PAUVALU, HAWAI I

SATELLI TE EARTH STATI ON
(CALL SIGN: KA25)

PREPARED BY
COVSEARCH
19700 JANELI A FARM BOULEVARD
ASHBURN, VIRG NI A 20147
MAY 21, 2001
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CONCLUSI ONS

AN | NTERFERENCE STUDY CONSI DERI NG ALL EXI STI NG PROPOSED
AND PRI OR COORDI NATED M CROMWAVE FACILITIES WTH N THE
COORDI NATI ON CONTOURS OF THE PROPCSED EARTH STATI ON
DEMONSTRATES THAT THIS SITE WLL OPERATE SATI SFACTORILY
WTH THE COWON CARRIER M CROMVE  ENVI RONMVENT. FURTHER,

THERE WLL BE NO RESTRICTIONS OF |ITS OPERATION DUE TO
| NTERFERENCE CONSI DERATI ONS.
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SUMVARY OF RESULTS

A NUMBER OF GREAT ClI RCLE | NTERFERENCE CASES WERE | DENTI FI ED
DURI NG THE | NTERFERENCE STUDY OF THE PROPOSED EARTH
STATI ON. EACH OF THE CASES WH CH EXCEEDED THE | NTERFERENCE
OBJECTIVE ON A LINE-OF-SIGAT BASIS WAS PROFILED AND THE
PROPAGATI ON LOSSES ESTI MATED USING NBS TN101  (REVI SED)

TECHNI QUES. THE LOSSES WERE FOUND TO BE SUFFICIENT TO

REDUCE THE SIGNAL LEVELS TO ACCEPTABLE MAGNI TUDES | N EVERY
CASE.

THE FOLLOW NG COVMPANI ES REPORTED POTENTI AL GREAT Cl RCLE
| NTERFERENCE CONFLICTS WHICH DID NOI MEET THE OBJECTI VES ON
A LINE-OFSIGHT BASIS. WHEN OVER- THE- HORI ZON LOSSES ARE
CONSI DERED ON THE | NTERFERI NG PATHS, SUFFI Cl ENT  BLOCKAGE
EXISTS TO NEGATE HARMFUL | NTERFERENCE FROM OCCURRING W TH
THE PROPCSED TRANSM T AND RECEIVE EARTH STATI O\

COVPANY
TUNDRA COVMUNI CATI ONS, I NC
VERI ZON HAVAI |, | NC
AT&T WRELESS SERVICES OF HAWAI I, [ NC

NO OTHER CARRI ERS REPORTED POTENTI AL | NTERFERENCE CASES.

10
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SUPPLEMENTAL SHOW NG
RE: PART 25.203(C)

PURSUANT TO- PART 25.203(C) OF THE FCC RULES AND REGULATI ONS,
THE SATELLITE EARTH STATION PROPCSED IN THI'S APPLI CATI ON
WAS COORDI NATED BY COVBEARCH USI NG COVWPUTER TECHNI QUES

AND | N ACCORDANCE WTH PART 25 OF THE FCC RULES AND
REGULATI ONS.

EXPEDI TED COORDI NATI ON DATA FOR TH S EARTH STATI ON WAS

FAXED TO THE BELOW LI STED CARRI ERS WTH A LETTER DATED
MAY 9, 2001.

AT&T CORP- GOVT MKTS HAWAI T | NF TRANSFER
AT&T W RELESS SERVI CES OF HAWAI I, | NC
HAWAI | ELECTRIC LIGHT CO INC

HAWAI | STATE

MAUI  COMMUNI TY COLLEGE

PACVNEST NETWORK HAWAI I | NC

TUNDRA COMVUNI CATI ONS | NC

UNI VERSI TY OF HAWAI |

UNI VERSI TY OF HAWAI I LANGUAGE TELECOW
VERI ZON HAWAI' | | NC.
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4. EARTH STATI ON COORDI NATI ON DATA

TH' S SECTI ON PRESENTS THE DATA PERTI NENT TO FREQUENCY
COORDINATION OF THE PROPCSED EARTH STATION WH CH WAS

Cl RCULATED TO ALL COWON CARRIERS WTHIN I TS COOR-
DI NATI ON  CONTOURS.
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SATELLITE EARTH STATION
FREQUENCY COORDI NATI ON DATA
04/24/2001

Conpany
Earth Station Nane, State

Call Sign
Latitude (DMS) (NADS83)
Longi tude (DMS) (NADS83)

G ound Elevation AMSL (Ft/m)
Antenna Centerline AGL (Ft/m)

Recei ve Antenna Type:

4.0 GHz Gain (dBi)

/ D aneter
3 d / 15 4B Half

Beami dt h
Transmt Antenna Type:

6.0 GHz &in (dBi)
3 dB / 15 dB Half

Oper ating Mde
Modul ati on

/ D aneter
Beamai dt h

ission /

iss. Recei ve Band (MHz)
oni ssi on

/ Transmt Band (MHz)

Max. Avail able RF Power (dBW)/4 kHz)

(dBW) /MHz)

Max. ElIRP

(dBW) /4 kHz)
(dBW) /MHZ)
Max perm ssible Interference Power

4.0 GHz, 20% (dBW/1 MHz)

4.0 GHz, 0.0100% (dBW/1 MHz)
6.0 GHz, 20% (dBW/4 kHz)

6.0 GHz, 0.0025% (dBW/4 kHz)

Leops Earth Station Operations for

b
0
0
0

COVSAT CORPORATI ON

PAUMALU, HI
Kaz25

21 40 14.6
158 2 3.1

475.0 /
33.0 /

TI'W

19 METER
56.7 /
0.10 /

TI'W

19 METER
59.2 / 19.0
0.10 / 0. 20

TRANSM T AND RECEI VE
ANALOG

3625. 0000 -
6172. 0000 -

N
w

144. 78
10. 06

(m)

(m)

800KFXD /

4200. 0000
800KFXD /

6178. 0000

10. 80
34. 80

70. 00
94. 00

-164.0
-144.0
-154.0
-131.0

New Ceostationary Satellite Launches

Leops Azinmuth Range (Min/Max) Degrees 0.0 / 360.0
M ni mum El evati on Angl e Degrees 5.0
Radio dinmate C
Rai n Zone 4
Max Geat Circle Coordination Distance (Mi/Km)
4.0 GHz 584.8 / 941. 3
6.0 GHz 457.8 / 736.8
_ecipitation Scatter Contour Radius (Mi/Km)
4.0 GHz 62.1 / 100. 0
6.0 GHz 62.1 / 100. 0
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Table of Earth Station Coordi nati on Values
04/24/2001 o

Earth Station Nane PAUVALU H

Omner COVBAT CORPORATI ON
Latitude (DVB) (NAD8S3) 21 40 14.6 N

Longi tude (DMS) (NAD83)158 2 3.1 w

G ound El evation (Ft/m) 475.0 /  144.78 AMSL
Antenna Centerline (Ft/m) 33.0 / 10. 06 AGL
Ant enna Mbdel ‘ TIW 19 METER
Qbj ectives: Receive -164.0 (dBW /1 MHz)
Transm t -154.0 (dBW /4 kHz) TX Power 10.8 (dBW/4 kHz)
Azi muth Horizon Ant enna 4.0 GHz 6.0 GHz
(Deg) Elevation Di sc. Ant enna Coordi nation Antenna Coordi nation
Angl e Angl e Gai n Di st ance Gai n Di st ance
(Deg) (Deg) (dri) (Km) (dBi) (Km)
0 0.00 72.41 4.50 941. 3 4. 50 736. 8
5 0. 00 70.74 4.50 941. 3 4.50 736.8
10 0. 00 69. 21 4. 50 941.3 4.50 736. 8
15 0. 00 67.83 4.50 941. 3 4.50 736.8
20 0. 00 66. 61 4.50 941. 3 4.50 736. 8
25 0. 00 65. 58 4. 50 941. 3 4.50 736. 8
30 0.00 64. 73 4. 50 941. 3 4.50 736. 8
35 0.00 64. 09 4. 50 941. 3 4.50 736. 8
40 0.00 63. 66 4.50 941. 3 4.50 736. 8
45 0.00 63. 44 4.50 941. 3 4.50 736. 8
50 0.00 63. 44 4.50 941. 3 4.50 736.8
55 0. 00 63. 65 4. 50 941. 3 4.50 736.8
60 0. 00 64. 08 4. 50 941. 3 4.50 736.8
65 0. 00 64.72 4.50 941. 3 4. 50 736.8
70 0. 00 65. 57 4.50 941. 3 4.50 736.8
75 0. 00 66. 60 4. 50 941. 3 4.50 736. 8
80 0. 00 67. 81 4. 50 941. 3 4.50 736.8
85 0. 47 69. 54 4. 50 743.1 4.50 513.9
90 0.74 71.24 4.50 692.5 4.50 460. 3
95 0. 94 72.99 4. 50 665. 8 4.50 432.2
100 1.43 74.99 4. 50 611.9 4. 50 375. 5
105 1.81 76. 97 4.50 578.9 4.50 340.5
110 2.17 78. 98 4,50 551.8 4.50 311.8
115 2.02 80. 83 4.50 562. 7 4.50 323.3
120 2.75 83.01 4.50 514.0 4.50 271. 4
125 2.60 84. 94 4. 50 523.2 4.50 281.3
130 2.86 86. 98 4. 50 507. 4 4.50 264. 3
135 2.72 88. 98 4. 50 515. 8 4.50 273. 3
140 2.27 91.02 4.50 544.9 4.50 304. 4
145 1.69 93.14 4.50 588. 8 4.50 350.9
150 1.64 95. 23 4. 50 593.0 4.50 355.4
155 1.56 97. 30 4. 50 600. 0 4.50 362. 8
160 1.49 99. 33 4.50 606. 3 4.50 369.5
165 2.42 100. 89 4.50 534.8 4. 50 293. 6
170 2.04 102. 89 4.50 561. 2 4. 50 321.8
175 1.85 104. 75 4.50 575.7 4. 50 337.1
180 1.90 106. 38 4.50 571.8 4.50 333.0



Tabl e of

Earth Station Nane
Omner

04/24/2001

PAUVALU HI
COVBAT CORPORATI ON

Latitude (DMS) (NAD83) 21 40 14.6 N

Longi tude (DVB) (NAD83)158 2 3.1 w

Gound El evation (Ft/m) 475.0 / 144.78 AVSL

Antenna Centerline (Ft/m) 33.0 / 10. 06 AGL

Ant enna Mbdel ‘ TIW 19 METER

Cbj ectives: Receive -164.0 (dBW /1 MHz)

Transm t -154.0 (dBW /4 kHz) TX Power
Azimuth Horizon Ant enna 4.0 GHz
(Deg) Elevation Di sc. Antenna Coordi nation
Angl e Angl e Gai n Di st ance
(Deg) (Deg) (dBi) (Km)

185 1.71 108. 07 4.50 587.9
190 1. 47 109. 68 4.50 608. 2
195 1.34 111. 08 4.50 620. 7
200 1.12 112. 42 4.50 644.0
205 0. 86 113. 64 4.50 676. 5
210 0. 66 114. 64 4.50 706. 9
215 0. 38 115. 55 4.50 764. 2
220 0. 00 116. 34 4.50 941. 3
225 0. 00 116. 56 4.50 941. 3
230 0. 00 116. 56 4.50 941. 3
235 0.00 116. 35 4.50 941. 3
240 0. 00 115. 92 4.50 941. 3
245 0. 00 115. 28 4.50 941. 3
250 0. 00 114. 43 4.50 941. 3
255 0.00 113. 40 4.50 941. 3
260 0. 00 112. 19 4.50 941. 3
265 0. 00 110. 81 4.50 941. 3
270 0. 00 109. 28 4.50 941. 3
275 0. 00 107. 61 4.50 941. 3
280 0.00 105. 82 4.50 941. 3
285 0.00 103. 93 4.50 941. 3
290 0. 00 101. 94 4.50 941. 3
295 0.00 99. 88 4.50 941. 3
300 0.00 97.75 4.50 941. 3
305 0.00 95. 57 4.50 941. 3
310 0.00 93. 36 4.50 941. 3
315 0.00 91.13 4.50 941. 3
320 0. 00 88. 89 4.50 941. 3
325 0. 00 86. 66 4.50 941. 3
330 0.00 84. 45 4.50 941. 3
335 0.00 82. 28 4.50 941. 3
340 0.00 80. 15 4.50 941. 3
345 0. 00 78.08 4.50 941. 3
350 0.00 76. 10 4.50 941. 3
355 0.00 74.20 4.50 941. 3

Ant enna

Earth Station Coordi nati on Val ues

10. 8

Gai n
(dBi)

EARAARDARAALARDARARNRASERAARRARRRERSD
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(dBW/4 kHz)

6.0 GHz
Coor di nati on
D st ance
(Km)

350.
371.
384.
4009.
443.
475.
536.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.
736.

mmCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDOOO?U‘IOO\IU'IO
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5. CERTI FI CATI ON

| HEREBY CERTIFY THAT | AM THE TECHN CALLY QUALI FI ED
PERSON RESPONSI BLE FOR THE PREPARATI ON OF THE FREQUENCY
COORDI NATI ON' DATA CONTAINED IN TH S APPLI CATI ON,

THAT | AM FAM LI AR WTH PARTS 101 AND 25 OF THE FCC
RULES AND REGULATI ONS, THAT | HAVE ElI THER PREPARED

OR REVI EMED THE FREQUENCY COORDI NATI ON DATA SUBM TTED
WTH TH S APPLI CATION, AND THAT IT IS COVPLETE AND
CORRECT TO THE BEST OF My KNOALEDGE AND BELI EF.

o S

Q\ AN

JEFFREY “¥.. COWLES

SENI OR  FREQUENCY COORDI NATOR
COVBEARCH

19700 JANELI A FARM BLVD.
ASHBURN, VIRG NIA 20147

DATED: May 21, 2001
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Anal ysis of Non-lonizing Radiation
for a 19.0 Meter Earth.Statiton Sysiem

This report analyzes the non-ionizing radiation levels for a 19.0 wet
earth station system The analysis and calculations perforned in this rep
are in conpliance with the nmethods described in the FCC O fice of Engineer

and Technology Bulletin, No. 65 first published in 1985 and revised in 1
in Edition 97-01. The radiation safety limts used in the analysis are
conf or mance with the FCC R&O 96- 326. Bulletin No. 65 and the :
R&O specifies that

there are two separate tiers of exposure limts that .
dependant on the situation in which the exposure takes place and/or
status of the " individuals who are subject to the exposure. The Maxi
Per m ssi bl e Exposure (MPE) limts for

_ _ persons In a GCeneral Populati
Uncontrolled environnent are shown in Table 1. The General Popul at
Uncontrolled MPE is a function of transmt frequency and is for an expos
period of thirty mnutes or |ess.

) ) The MPE limts for ersons in
Cccupational /Controll ed environnent

_ _ are shown in Table 2. Tﬁe Occupatio
MPE is a function of transmt frequency

and is for an exposure period of
m nutes or | ess. The purpose of the analysis described in this report is
determine the power flux density levels of the earth station in
far-field, near-field, transition region, between the subreflector or f
and main reflector surface, at the main reflector surface, and betw
the antenna edge and the ground and to conpare these levels to
speci fied MPEs.

Table 1. Limts for General Population/Uncontrolled Exposure (MPE)

Frequency Range (MHz) Power Density (mWatts/cm**2)
30- 300 0.2
300- 1500 Frequency (MHz) * (0.8/1200)
1500-100,000 1.0
Tabl e 2.

Limts for .Occupational/Controlled Exposure (MPE)

Frequency Range (MHz) Power Density (mWatts/cm**2)

30- 300 1.0
300- 1500 Frequency (MHz) *(4.0/1200)
1500-100, 000 5.0

Table 3 contains the paraneters that are used to calculate the various pc
densities for the earth stations.
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Table 3. 'Fornmulas and Paraneters Used for Determ ning ' Power Flux Densitie

Par anet er , Abbrevi ation Value Uni t s

Ant enna D anet er D 19.0 meters

Ant enna Surface Area Sa Il * D**x2/4 met ers**2

Subr efl ector D aneter Ds 251.0 cm

Area of Subreflector As Il * Ds**2/4 cnr*2

Frequency Frequency 6175 MHz

Wavel engt h | anbda 300/frequency (MHz) met er s

Transmt Power P 2400. 00 WAt tS

Ant enna Gain Ges 59.2 dBi

Pi [ 3. 1415927 n/a

Antenna Efficiency n 0. 55 n/a

1. Far Field D stance Cal cul ation

The distance to the beginning of the far

_ _ field can be determned from the
foll owi ng equation:(l)

Distance to the Far Field Region, (Rf) 0.60 * D**2 / | anbda

4458.3 neters

(Il

The maxi mum mai n beam power density in the Far Field can be determ ned
fromthe follow ng equation: (2)

On-Axis Power Density in the Far Field, (Wf) = Ges * P / 4 * || * Rf**

7.992 Watts/neters**2
0. 799 mWatts/cm**2

2. Near Field Calcul ation

Power flux density is considered to be at a maxi num val ue throughout the
entire length of the defined Near Field region. _ The region is contained
within a cylindrical volume havi nP the sane dianmeter as the antenna.
Past the boundary of the Near Field region the power density from the
antenna decreases linearly wth respect to Increasing di st ance.

The distance to the end of the Near Field can be determ ned from the
followi ng equation: (3)

Extent of the Near Field, (Rn)

D**2 / (4 * | anbda)
1857.6 neters

The maxi mum power density in the Near Field can be determned from the
foll ow ng equation: (4)

Near Field Power Density, (Wn) 16.0 * n * p / ||l *= Dx*2

~ T18.657 WAtts/meters**2
= 1.866 mWatts/cm**2
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3. Transition Regi on Cal cul ati ons

The Transition region 1is located between the Near and Far Field regions.
“The power density begins to decrease linearly wth increasing distance
in the Transition region. Wile the power density decreases inversely
wth distance in the Transition region, _the power density decreases
inversely with the square of thedistance in the Far Field region. The
maximum ~power density in the Transition region wll not exceed that
calculated for the Near Field region. The power density calculated in

Section 1 is the highest power densit¥ the antenna can produce in any of
the regions away from the antenna. he power density at a distance Rt
can be determned from the follow ng equation:(S)

Transition regi on Power Density, (Tt) = W * / Rt
J Y = 1. 86ganatts/cm**2

-

4, Reqgi on between Miin Reflector and Subreflector

Transmissions from the feed assenbly are directed toward the subreflecto:
surface, and are reflected back toward the nmain reflector. The nbst commor
feed assenblies are wavegui de flanges, horns or subreflectors. The energy
between the subreflector and the reflector

surfaces can be cal cul ated by
determning the power density at the subreflector surface. This can be

determ ned from the followi ng equation: (6)

Power Density at Feed Flange, (Ws) = 4 * p { As
= 194. 014 mWatts/cm**2

5. Mai n Refl ector Region

The power density in the main reflector is determned in the sane manner
as the power density at the subreflector. The area is now the area of
the main reflector aperture and can be determned from the follow ng
equation: (7)

Power Density at the Main Reflector Surface, (Wm) =

= 4 *V%/ Sa
= 33.859 tts/ neters**2
= 3.386 mWatts/cm**2

6. Reqgi on between Main Refl ector and G ound

Assum ng uniform illum nation of

the reflector surface, the L??]V\BI‘ density
between the antenna and ground can Dbe determned from e followinc
equation: (8)

Power Density between Reflector and Ground, (Wg) = Pp

/ Sa
8.465 Watts/neter:
0. 846 mWatts/cm**:

o



EXH BIT B
-Page 4 of 5

Table 4. Summary of Expected 'Radiation levels for Uncontrolled Environment

Reqgion
1. Far Field (R) =
2. Near Field (R1) =

3. Transition Region
Rn < R < Rf, (Rt)

4. Bet ween
and

Mai n
Subr ef | ect or

5. Main Reflector

Cal cul ated Maxi mum Radi ation

4458. 3 meters
1857. 6 meters

Reflector
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7. Conclusions

Based upon the above analysis, it is concluded that during TT&C harmful levels of radiation may
exist in those regions noted for the Uncontrolled (Table 4) Environment.

These transmissions are operational only short periods of time during emergency or testing
situations. Those operational periods include TT&C functions, a transponder failure, or if a
Transponder’s performance is brought into question.

The earth station is installed at COMSAT Corporation’s Paumalu, Hawaii Teleport facility. The
complex is surrounded by a fence, which will restrict any public access. The earth station will be
marked with the standard radiation hazard warnings, as well as the area in the vicinity of the earth

stations to inform those in the general population, who might be working or otherwise present in or
near the direct path of the main beams.

COMSAT Corporation will ensure that the main beam of the antenna will be pointed at |east one
diameter away from any building, or other obstacles in those areas that exceed the MPE levels.

Finally, the earth station’s operating personnel will not have access to areas that exceed the MPE
levels, while the earth station is in operation- The transmitter will be turned off during periods of
maintenance, so that the MPE standard of 5.0 mw/cm**2 will be complied with for those regions
in close proximity to the main reflector, which could be occupied by operating personnel.
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FM Notification Not Required

Per PART 17[ 17.14(@)] of the FCC rules, FAA notification is not required, as the proposed antenna
structure will be located in an area with structures of equal or greater height.
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10 Introduction

Interference calculations were performed to determine the potential for in-band and out-of-band interference from

Radiolocation Systems operating in the 3.1 to 3.7 GHz band’. The geographical positions and operating parameters of
these systems was derived from NTLA Document TR-99-36 1%

2.0 Radiolocation Systems in the 3.1 — 3.7 GHz Band

High powered mobile and fixed radar systems operated by the Federal Government operate in the 3.1 — 3.7 GHz band.
These radars are used to search for and track near-surface and high-altitude airborne projectiles, sea surveillance, and
airbome objects. The NTIA report referenced above has identified the locations for two types of systems: land-based
and shipboard based. Also included in the report are the operating characteristics of these radars. There are two
prevalent types of shipboard radars, denoted as type A and Type B, and one type of ground-based radar. An Airborne
System radar is also specified. This analysis will concern itself with interference from the ground based and shipboard
based radars based upon the relative operating positions and parameters specified in the NTIA report

A summary Of the operating parameters for the shipboard and ground based radar systems is shown below:

Table 1 -Technica Characteristics of 3.1-3.7 GHz Radiolocation Systems

Characteristic Shipboard System A Shipboard System B Ground Based System
Modulation PON Q7N PON

Tuning Range (GHz) 3.5-3.7 3.1-35 3.1-34

Peak transmit Power 1 4 0.12

oMW)

Pulse Width (psec.) 1.0 35512 10.75

Pulse Repetition Rate 1.125 0.152-6.0 2793.3-5050.5 1
(kHz)

Duty Cycle (%) 0.001 0.8-2.0 0.041

Transmit 3-dB 4,16.6 4 1,10

Bandwidth (MHz)

Antenna Type Reflector Phased Array Phase scan Array
Antenna Mainbeam 32 42 36

Gain (dB1)

Antenna Centerline (m) | 46 20 46

! This report is being provided as required under Footnote US 245.

2 National Telecommunications and Information Administration, U.S. DEPARTMENT OF COMMERCE, NTIA Report TR 99-361,

TECHNICAL CHARACTERISTICS OF RADIOLOCATION SYSTEMS OPERATING IN THE 3.1-3.7 GHz BAND AND PROCEDURES FOR
ASSESSING EMC WH FIXED EARTH STATION RECEIVERS, (December 1999).

Interference Analysis Report for Paumalu, Hawali



‘3.0 Earth Station System Parameters

The Fixed Satellite Service Earth Station’s operational parameters are shown in the Tables 2 and 3 below:

TABLE 2 - SATELLITE EARTH STATION PARAMETERS AND COORDI NATI ON DATA
Company COMsSAT CORPCRATI ON
Earth Station Name, State PAUMALU, HI
Call Sign Kaz2s
Latitude (DMS) (NAD83) 21 40 14.6 N
Longi tude (DMsS) (NADS83) 158 2 3.1 w
G ound Elevation AMSL (Et/m) 475.0 / 144.78
Antenna Centerline AG (Ft/m) 33.0 / 10. 06
Recei ve Antenna Type: TIW
19.2 METER
4.0 GHz Gain (dBi) / D aneter (m) 56.7 / 19.0
3 dB / 15 4B Half Beamni dth 0.10 / 0.20
Transnmit Antenna Type: TIW
19.2 METER
6.0 GHz Gain (dBi} / Dianeter (m) 59.2 / 19.0
3 dB / 15 daB Half Beamnidth 0.10 / 0.20

Qper ati ng Mde TRANSM T AND RECEI VE

Modul at i on

ANALOG
Emi ssion / Receive Band (M) 800KFXD / 3625.0000 - 4200.0000
Enmission / Transmit Band (Miz) 800KFXD / 6172.0000 - 6178.0000
Max. Avail able RF Power (dBW)/4 kHz) 10. 80

(dBW) /MHZ) 34.80
Max. EIRP (dBW) /4 kHz) 70. 00
(dBW) /MHz) 94. 00

Max permissible Interference Power

4.0 GHz, 20% (dBW/1 MHZ) -164.0

4.0 GHz, 0.0100% (dBW/1 MHZ) -144.0

6.0 GHz, 20% (dBW/4 kHz) -154.0

6.0 GHz, 0.0025% (dBW/4 kHz) -131.0
Low Earth Obit Satellite

Azi muth Range (Min/Max) Degrees 0.0 7/ 360.0
M ni mum El evati on Angl e Degrees 5.0

Radio Cimte C
Rai n Zone 4
Max Great Circle Coordination Distance (Mi/Km)

4.0 GHz 584.8 / 941.3

6.0 GHz

457.0 / 736. 8

Precipitation Scatter Contour Radius (Mi/Km)
4.0 GHz

62.1 / 100.0
6.0 GHz

62.1 / 100.0

[nterference Anal ysi s Report f or Paumalu, Hawaii



TABLE 3 - TABLE OF EARTH STATI ON COORDI NATI ON VALUES

Earth Statioh Name PAUMALU H

Owner COVSAT CORPORATI ON
Latitude (pbws) (NAD83) 21 40 14.6 N
Longi tude (DMVS) (NAD83)158 2 3.1 W

Gound Eevation (Ft/m 475.0 / 144.78 AMSL
Antenna Centerline (Ft/m) 33.0 / 10. 06 AGL
Ant enna Model TIW 19.2 METER
oj ectives: Receive -164.0 (dBW /1 MHz)
Transni t -154.0 (dBW /4 kHz) TX Power 10. 8 (dBW/4 kHz)
Azi muth Horizon Ant enna 4.0 GHz 6.0 GHz
{(Deg) Elevation Di sc. Ant enna Coordi nation Antenna Coordination
Angie Angl e Gai n Di st ance Gai n Di stance
(Deg) (Degq) {dBi) (Km) (dBi) {Km)
0 0.00 72.41 4. 50 941. 3 4. 50 736.8
5 0.00 70. 74 4. 50 941. 3 4.50 736.8
10 0.00 69. 21 4.50 941. 3 4.50 736.8
15 0.00 67. 83 4.50 941. 3 4.50 736.8
20 0.00 66. 61 4.50 941. 3 4,50 736. 8
25 0.00 65. 58 4. 50 941. 3 4. 50 736. 8
30 0.00 64.73 4.50 941. 3 4.50 736.8
35 0.00 64. 09 4.50 941. 3 4.50 736.8
40 0.00 63. 66 4.50 941. 3 4.50 736. 8
45 0.00 63. 44 4. 50 941. 3 4.50 736. 8
so 0.00 63. 44 4.50 941. 3 4.50 736.8
55 0.00 63. 65 4.50 941. 3 4.50 736. 8
60 0.00 64.08 4. 50 941. 3 4.50 736.8
65 0.00 64. 72 4.50 941. 3 4.50 736.8
70 0.00 65.57 4. 50 941. 3 4.50 736. 8
75 0.00 66. 60 4.50 941. 3 4.50 736. 8
80 0.00 67.81 4. 50 941. 3 4.50 736.8
85 0. 47 69. 54 4.50 743.1 4.50 513.9
90 0.74 71. 24 4. 50 692.5 4.50 460. 3
9s 0. 94 72.99 4.50 665. 8 4.50 432.2
100 1.43 74.99 4. 50 611.9 4.50 375.5
105 1.81 76. 97 4. 50 578.9 4.50 340.5
110 2.17 78. 98 4.50 551. 8 4.50 311.8
11s 2.02 ' 80. 83 4.50 562. 7 4.50 323.3
120 2.75 83. 01 4.50 514.0 4.50 271. 4
125 2.60 84. 94 4.50 523. 2 4.50 281. 3
130 2.86 86. 98 4.50 507. 4 4. 50 264. 3
135 2.72 88. 98 4.50 515. 8 4.50 273.3
140 2.27 91.02 4.50 544. 9 4.50 304. 4
145 1. 69 93. 14 4.50 588. 8 4.50 350. 9
150 1.64 95. 23 4.50 593.0 4. 50 355. 4
155 1.56 97.30 4.50 600. 0 4.50 362. 8
160 1. 49 99. 33 4. 50 606. 3 4.50 369.5
165 2. 42 100. 89 4.50 534. 8 4.50 293.6
170 2. 04 102. 89 4. 50 561. 2 4.50 321.8
175 1.85 104. 75 4.50 575. 7 4.50 337.1
180 1. 90 106. 38 4.50 571. 8 4. 50 333.0
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TABLE 3 - TABLE OF EARTH STATI ON COORDI NATI ON VALUES (conti nued)

Earth Station Name PAUVALU HI

Owner COVBAT CORPORATI ON
Latitude (DMsS) (NAD83) 21 40 14.6 N
Longi tude (DMS) (NAD83)158 2 3.1 W

Gound Elevation (Ft/m 475.0 / 144,78 AMSL

Antenna Centerline (Ft/m 33.0 / 10.06 AGL

Ant enna Model TIW 19. 2 METER

bj ectives: Receive -164.0 (dBW /1 MHz)

Transmnit -154.0 (dBW /4 kHz) TX Power 10.8 (dBW/4 kHz)
Azimuth Horizon Ant enna 4.0 GHz 6.0 GHz
(Deg) Elevation Di sc. Antenna Coordi nati on Antenna Coordi nation
Angl e Angl e Gai n Di stance Gai n Di stance
{Deg) {Deg} (dBi) (Km) (dBi) {Km)

185 1.71 108. 07 4.50 587.9 4.50 350. 0
190 1. 4-1 109. 68 4.50 608. 2 4.50 371.5
195 1.34 111.08 4.50 620. 7 4.50 384.7
200 1.12 112. 42 4.50 644.0 4.50 409. 3
205 0. 86 113. 64 4.50 676.5 4.50 443.5
210 0. 66 114. 64 4.50 706. 9 4.50 475. 6
215 0.38 115.55 4.50 764. 2 4.50 536. 3
220 0.00 116. 34 4.50 941.3 4.50 736.8
225 0.00 116. 56 4.50 941.3 4.50 736. 8
230 0.00 116. 56 4.50 941. 3 4.50 736.8
235 0.00 116. 35 4.50 941. 3 4.50 736. 8
240 0.00 115.92 4.50 941. 3 4.50 736. 8
245 0.00 115. 28 4.50 941. 3 4.50 736. 8
250 0.00 114. 43 4.50 941. 3 4.50 736. 8
255 0.00 113. 40 4.50 941. 3 4.50 736. 8
260 0.00 112.19 4.50 941. 3 4.50 736. 8
265 0.00 110. 81 4.50 941. 3 4.50 736. 8
270 0.00 109. 28 4.50 941. 3 4.50 736. 8
275 0.00 107.61 4.50 941. 3 4.50 736. 8
280 0.00 105. 82 4.50 941. 3 4.50 736. 8
285 0.00 103. 93 4.50 941. 3 4.50 736. 8
290 0.00 101. 94 4.50 941. 3 4.50 736. 8
295 0.00 99. 88 4.50 941. 3 4.50 736. 8
300 0.00 97.75 4.50 941. 3 4.50 736.8
305 0.00 95. 57 4.50 941. 3 4.50 736. 8
310 0.00 93. 36 4.50 941. 3 4.50 736. 8
315 0. 00 91.13 4.50 941. 3 4.50 736. 8
320 0.00 88. 89 4.50 941. 3 4.50 736. 8
325 0. 00 86. 66 4.50 941. 3 4.50 736. 8
330 0.00 84. 45 4.50 941. 3 4.50 736.8
335 0.00 82. 28 4.50 941. 3 4.50 736. 8
340 0.00 80. 15 4.50 941. 3 4.50 736. 8
345 0. 00 78.08 4.50 941. 3 4.50 736. 8
350 0.00 76. 10 4.50 941. 3 4.50 736. 8
355 0. 00 74. 20 4.50 941. 3 4.50 736. 8
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4.0 Interference Calculations

The interference was calculated into the earth station receive system for both in-band and out-of-band interference
The interference power level was calculated using the formula below:

P, =P+ G, — FSL —OHLOSS + G, - LL, -LL,

Where:
P, : Interference power level received a victim earth station, in dBW
P, Transmitter power of Radiolocation system, in dB W
G Gain of Radiolocation transmit system, in dBi
FSL: Free Space Loss between radiolocation system and earth station, in dB
OHLOSS: Over-the-Horizon losses between radiolocation system and earth station, in dB
G Horizon gain of the earth station toward radiolocation transmitter, in dBi
LL,: Line losses of the yadiolocation system, in dB (assume 2dB per NTIA report)
LL..: Line losses of the earth station system, in dB (assume 0 dB unless known)

This interference power level was then compared to in-band and out-of-band interference criteria. The in-band criteria

was developed using ITU and FCC recommendation?. The out-of-band interference criteria was developed using the
following:

The earth station’s low -noise amplifier front-end overload criteria of was determined using the following calculations:
T=C-G

Where:
T = input threshold at which front-end overload occurs, dB W

C = output 1 dB gain compression point of the LNA, typical -20 dBW
G = Gain of the LNA, dB

For the purposes of this report it was assumed that the low-noise amplifier would not provide any out-of-band
frequency rejection, thus no Frequency Dependent Rejection values based upon any RF selectivity, such as pre-LNA
filtering or inherent LNA filtering, have been assumed. The maximum level of interference is the includes the input
saturation threshold value minus a 10 dB output backoff value to consider in operation levels

The maximum interference power receive, P,, allowable then becomes:

Max P, > T - [PBO

For a 65 dB gain LNA thisvalue is-95 dBW. In the absence of manufacturer LNA/LNB specifications the following
typical values have been used:

T=-95dBW
C=-20dBW
G=65dB

The propagation mode! to determine the over-the-horizon loss is the NSMA OH-Loss model®. When the propagation
link is very lengthy, over 250 miles, an estimated OH-loss using a rounded carth modeling value has been used.

* FCC Rules 47CFR25.25 1 by reference ITU Radio Regulations Appendix S7.

* National Spectrum Managers Association has developed an industry accepted version which incorporates NBS Tech
Note 101.

Intcrference Analysis Report for Pawmnalu, Hawaii



50 Summary of Results

The summary calculations arc shown for al shipboard based and land based systems in Tables 4 through 8 below.
Whenever Radar A and B are possibly in use, the interference calculations have assumed the higher powered systems
(Radar B). The antenna elevation for the Ground Based systems was assumed to be 46 m even though it was not

specified in the NTIA report.

Interference Analysis Report for Paumalu, Hawaii



‘able_4 Shipboard Radar A Land-Based Test

and Training Sites

Radar | Lat (N) | Lon (w) | Bearing | Distance | Profile (Is | FSL (dB) | Estimated { Profiled (Total Path| Interfering [  In-Band “Out-of |

Locatlon (deg.) (mi) path OH-Loss [OH-Loss |Loss (dB) [Power Leve| Interferenceg - Band
under 250 dB) (dB) (dBW/MHz) Overload?

miles?)

Pensacola, FL (3021280871626 | 66.7 | 44420 NO -180.8 -110.0 NIA -290.7 -240.7 NO NO

‘Pascagoula, NS [302200 (0882900 |_66.9 | 4367.4 NO -180.6 -109./ N/A -290.3 -240.3 NO NO

St.Inigoes, MD 1381000 10782300 | 56.6 | 5029.4 NO -181.8 -112.1 N/A -294.0 -244.0 NO ‘NO

Table 6 Stipboard Radar B Land-Based Test .

and Training Sites .

Radar Lat (N) Lon (w)|Bearing|Distance |Profile (Is|FSL (dB)|Estimated | Profiled [Total Path| Interfering In-Band Out-of

Location (deg.) (mi) path OH-Loss |OH-Loss Lloss (dB) Power Level |Interference?| Band
under 250 dB) (dB) (dBWMHz) Overload?
miles?)

Moorestown, NJ B95849|074563(0 54.4 | 5098.5 NO ~182.0 -112.4 N/A -294.3 -228.3 NO NO

Wallops VA B75600({075280(Q 56.8 | 5085.0 NO -181.9 -112.3 N/A -294.3 -228.2 NO NO

Island,

Table 6 Shipboard Radars A and B

Home Ports . .

Radar Lat (N} Lon (w)| Bearing| Distance|Profile (Is| FSL (dB)| Estimated| Profiled [Total Patf{ Interfering In-Band Out-of

Location (deg.) (mi) ath OH-Loss| OH-Loss [Loss (dB) [Power Level Interference? Band
under 250 (dB) (dB) (dBW/MHz) Overload?
miles?)

Baih, ME (4354250694848 | 49.5 | 5358.9 NO -182.4 -113.2 N/A -295.6 -229.6 NO NO

Bremerton, WA [473324 1223811 | 385 | 2693.2 NO -176.4 -101.3 N/A -277.7 -211.7 NO NO

EVerett, WA 1475858 [1221354| 38.1 | 2726.1 NO -176.5 -101.5 N/A -278.0 -212.0 NO NO

Mayport, FL 3023340812427 66.0 | 4803.4 NO -181.4 -111.3 N/A -292.8 -226.8 NO NO.

Norfolk, VA 1365200 0762100 | 58.1 5042.7 NO -181.9 -112.2 N/A -294.0 -228.0 NO NO

Pascagoula, MS [302253 [0882933 | 66.9 | 4366.7 NO -180.6 -109.7 N/A -290.3 -224.3 NO NO

Pearm Harbor, HI 212000 1580000 | 1/4.6 23.3 YES -135.2 -17.4 -17.4 -212.6 -146.6 YES NO

Porfland, ME 1434100 [0701800 | 49.8 [ 5333.5 NO -182.4 -113.1 N/A -295.5 -229.5 NO NO

San Diego CA 1324105 [1170800 | 63.9 | 2630.3 NO -176.2 -100.9 N/A -277.1 22111 NO NO
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Table 7 Naval At-Sea

D a d ?

Operational Areas
Operatlonal Lat (N) Lon (w)|Bearing|Distance |Profile (Is|FSL (dB)| Estimated| Profiled |Total Path Interfering In-Band Out-of
Area (deg.) (mi) path OH-Loss [OH-Loss loss (dB) Bower Level |Interference?| Band
under 250 dB) dB) (dBW/MHz) Qverl
miles?)
AFWTF
(North 183000 |0670000| 76.5 | 5920.4 NO -1833 | -1150 | NA | -2982 | -2322 NO NO
Range : ' '
% 200000 |0670000| 74.9 | 5888.8 NO -183.2 | -114.9 NA | -298.1 ~232.1 NO NO.
221000 (0654800 | 72.5 | 5921.7 NO -183.3 | -115.0 N/A -288.2 ~232.2 NO NO
221000 (0652000 724 | 5951.6 NO -183.3 | -115.0 N/A -288.4 -232.3 NO NO
185000 0620000 752 | 6237.7 NO -183.7 | -115.9 N/A -299.6 -233.6 NO NO
185000 |0620000| 75.2 | 6237.7 NO -183.7 | -115.9 N/A -299.6 -233.6 NO NO
182500 {0643000( 76.1 | 6084.6 NO -183.5 | -115.4 N/A -298.9 -232.9 NO NO
183000 {0644500| 76.0 | 6066.5 NO -183.5 | -115.4 N/A -298.9 -232.8 NO NO
183000 |0663800| 76.4 | 5944.2 NO -183.3 | -115.0 N/A -298.3 -232.3 NO NO
AFWTF .
(South Range) 180500 0675500 77.1 | 5869.7 NO -183.2 | -114.8 N/A -298.0 -232.0 NO NO
180500 (0652700 76.6 | 6030.1 NO -183.4 | -1153 N/A -208.7 -232.7 NO NO
181500 (0651000 76.4 | 6044.9 NO -183.4 | -1153 N/A -208.8 -232.7 NO NO
181500 |0641000| 76.2 | 6109.8 NO -183.5 -115.5 N/A -299.0 -233.0 NO NO
170000 [0641000| 77.5 | 61374 NO -183.6 | -115.6 N/A -299.2 -233.1 NO NO
165800 (0642800 77.6 | 6118.6 NO -183.6 | -115.5 N/A -299.1 -233.1 NO NO
153300 |0660600| 79.3 | 6043.4 NO -183.4 | -115.3 N/A -298.8 -232.7 NO NO
153900 [0662300| 78.3 | 6022.7 NO -1834 | -1153 N/A -298.7 -232.6 NO NO
163000 |0662300| 78.4 | 6003.9 NO -183.4 | -115.2 N/A -298.6 -232.6 NO NO
163000 [0675500| 78.7 | 5903.8 NO -183.2 | -114.9 N/A -298.1 -2321 NO NO

RTINS
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Table 7 Naval At-Sea Operational

Areas (continued)

Operational Lat (N)| Lon (w)|Bearing|Distance |Profile (Is|{FSL (dB)| Estimated| Profiled Total Path|Interfering In-Band Out-of

Area (degq.) (mi) path OH-Loss |OH-Loss |oss (dB) Power Leve| Interference7 Band.

under 250 dB) (dB) (dBW/MHz2) Overload?
miles?)

AUTEC .
252000 [0780500 | 71.2 | 5080.5 NO -181.9 -112.3 N/A -294.2 -228.2 NO NO
252000 |0774500 | 71.2 5101.7 NO -182.0 -112.4 N/A -294.3 -228.3 NO NO
232500 {0762000 | 73.0 | 52235 NO -182.2 | -112.8 N/A  t -205.0 -228.9 NO - -NO
232500 (0771500 | 73.2 5164.9 NO -182.1 -112.8 N/A -294.7 -228.6 NO NO

FORACS,

Hawail
212530 (1581100 | 209.6 194 YES -133.6 -67.0 -67 -200.6 -134.8 YES NO
212100 |1581500 | 212.2 26.1 YES -136.1 -76.5 -76.5 -212.6 -146.6 YES NO
211500 {1580800 | 192.5 29.6 YES -137.3 -81.1 -81.1 -218.4 ~162.3 YES NO
211500 |1580700 | 190.4 29.4 YES -137.2 -79.5 795 I 2167 | -1507 | YES | NO

Gulf of Mexico

OPAREA
~29360110800130~ 66.7 | 4898.4 NO -181.6 | -111.7 N/A -293.3 -227.3 NO NO
292521 |0864800 | 67.8 4480.3 NO -180.8 -110.1 N/A -291.0 -224.9 NO NO
284101 (0864800 [ 68.7 | 4488.0 NO -180.9 -110.1 N/A -291.0 -225.0 NO, NO
285231| 0874400 68.6 | 4427.9 NO -180.7 -109.9 N/A -290.7 -224.6 NO NO

Pacific Missile Range

Facility (PMRF)
220000 1594500 | 281.9 | 1125 YES -148.8 -65.1 -65.1 -213.9 -147.9 YES NO
220800 | 1620000 | 277.9 | 256.6 NO -156.0 -60.4 N/A -216.4 -150.4 YES NO
224500 | 1614000 | 288.4 | 244.3 YES -155.6 -70.1 -70.1 -225.7 -159.7 YES NO
260000 1581500 | 357.4 | 298.2 NO -157.3 -63.0 N/A -220.4 -162.3 YES NO

Pearl Harbor South

OPAREA
190800 [1591500 | 204.5 | 191.5 YES -153.5 -73.5 -73.5 -227.0 -160.9 YES NO
210000 1580800 | 187.9 | 46.6 YES -141.2 -67.8 -67.8 -209.0 -143.0 YES NO
210000 1573600 | 148.7 54.0 YES -142.5 -67.7 -67.7 -210.2 -144.1 YES NO
191800 (1562000 | 145.6 | 196.9 YES -153.7 -76.7 -76.7 -230.4 -164.4 NO NO
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[184900 1574500 | 1746 | 1972 | YES | -1537 | 778 | 778 | -23L5 | 1655 | NO | NO |
Table 7 Naval At-Sea Operational

Areas (continued)

Operational Lat (N) Lon (w)| Bearing| Distance|Profile (Is| FSL (dB)| Estimated| Profiled |Total Path Interfering In-Band Out-of

Area (deg.) {(mi) path OH-Loss| OH-Loss |Loss (dB) Power Level |nterference?| Band

under250 (dB) (dB) (dBWMHz) Overload7
miles?)

Southern  California

(SOCAL)
385200 1255200 50.3 | 2258.8 No -174.9 -98.2 NA | -273.1 -207.1 N O NO
390000/ 1240000 51.0 | 2358.1 NO -175.3 -99.0 N/A -274.2 -208.2 NO NO
311500 1163000 66.4 | 2656.9 NO -176.3 -101.0 N/A -277.3 -211.3 NO NO
300000{ 1203000 68.0 | 2407.6 NO -175.5 -99.3 N/A -274.8 -208.8 NO NO

Virginia Capes

OPAREA
384500| 0750000 55.8 5105.2 NO -182.0 -112.4 N/A -294.4 -228.3 NO NO
384500| 074300Q 55.7 | 5134.3 NO -182.0 -112.5 N/A -294.5 -228.5 NO N O
374500| 072400Q 56.7 5251.1 NO -182.2 -112.9 N/A -295.1 -229.1 NO NO
350600| 0724000 59.6 5280.6 NO -182.3 -113.0 N/A -295.2 -229.2 NO NO
320000| 0771200 63.6 5043.1 NO -181.9 -112.2 N/A -294.0 -228.0 NO " NO
342400(0773000 61.0 | 4998.1 NO -181.8 -112.0 N/A -293.8 -227.8 NO NO
3540000752500 59.3 5109.8 NO -182.0 -112.4 N/A -294.4 -228.4 NO ‘NO
370000| 0755000 57.8 5071.9 NO -181.9 -112.3 N/A -294.2 -228.2 NO N O

Table 8 Land-Based Radar Test and

Training Sites

Radar ! Lat (N) Lon (w)|Bearing| Distance|Profile (Is| FSL (dB) Estimated| Profiled |Total PatH Interfering In-Band Out-d

Location (deg.) (mi) path OH-Loss| OH-Loss Loss (dB) Power Level|Interference?.' Band
under250 (dB) (dB) (dBW/MH2) Overload?
miles7)

Fort Lewis WA 470525| 1223510 39.1 2678.4 NO -176.4 -101.2 N/A -277.6 -211.5 NO N

Yakima Firing WA #64018|1202133 40.8 2761.9 NO -176.6 -101.7 N/A -278.4 -212.3 NO NO

Fort Carson CO 383810|104475Q 56.5 3394.4 NO -178.4 -105.3 N/A -283.7 -217.7 NO NO

Fort Rliey KS 385813(0965139 56.5 | 3845.1 NO -179.5 -107.5 N/A -287.0 -221 .0 NO NO

Fort Shafler HI 211800 {1574900|151.2 29.1 YES -137.1 -77.8 -77.8 -214.9 -148.9 YES NO -

Hunter AAF GA 320100 (0810800 64.1 | 4802.5 NO -181.4 -111.3 N/A -292.8 -226.7 NO ‘NO
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Arsenal

[FortGlMern GA [333000 (0841900 | 62.6 | 4594.7 NO -181.1 -110.5 N/A -291.6 -225.6 NO. NO
Fort benning  GA [322130 [0845815 | 64.1 4565.3 NO -181.0 -110.4 N/A -291.4 -225.4 NO NO
Foriolewarl GA 3151480813655 643 | 4774.7 NO FAR | 1112 NIA "202.6 226.6 N Ya
Fort Rucker AL 211047 |neE428E 85.4 | 45289 NO -180.9 -110.3 N/A -291.2 -225.2 NO NO
Yuma Proving AZ |330114 [1141855 | 63.7 | 2799.4 NO -176.8 -101.9 N/A -278.7 -212.7 NO’ NO
Fort Hood TX 1310830 [0974550 €6.7 | 3793.0 NC -179.4 | -107.2 N/A ‘P8E.6 ~220.6 NO NO
Fort Knox Ko Vor ATRIBNDSEEETRE7.6 [ 44122 1 ToRA | A8.FA [T -1 120 TNy 2800 / 2AP NA NA
Fort Bragg  NC 1350805090035 | 80.3 [ 49004 | NO 1816 | -111.7 N/A -293.3 -227.3 NO NO
Fort Campbell KY [363950 |087483R| 2o.8 | 42886 | NO -180.7 | -109.8 N/A | -290.4 -224.4 NO NO
Fort Polk LA |[310343 [0931226 | 66.5 | 4072.0 NO -180.0 -108.5 N/A -288.5 ~222.4 NO NO
Ftl ceonedy MO [374430 (0920737 58.1 | 4114.,7 ' D A T-ARG A TR T 228 ) a3 NO NO
Fort Irwin CA [351536 |1164102| 59.7 | 2684.8 NO -176.4 -101.2 N/A -277.6 -211.6 NO NO
Fort Sill OK 344024 10982352 | 62.1 3747.7 NO -179.3 -107.0 N/A -286.3 -220.3 NO NO
Fort Bliss TX [314850 {1062533 | 66.0 [ 3265.7 NO -178.1 -104.6 N/A -282.7 -216.7 NO NO
Fort KS ]382115]09458500] 56.0 3956.8 NO -179.8 -108.0 N/A -287.7 -221.7 NO NO
Leavenworth

Fort Drum NY 144011510/54844 | 49.9 | 5024.8 NO -181.8 -112.1 N/A -293.9 -227.9 NO NO
Fort Gordon  GA [332510 [0820910[ 62.6 | 4727.0 NO -181.3 -111.0 N/A -292.4 -226.3 NO’ ."NO
Fort McCoy — WI 4400306 [0904127 | 50.2 | 4209.7 NO -180.3 -109.0 N/A -289.3 -223.3 NO NO
Fur Dix NJ |400025 [¢743713 | D43 | 5116.8 NO -182.0 | -112.4 N7A -294.4 -228.4 NO NO
Parks Reserve CA [374254 [12142718 | 94.47| 2448.4° |1 NO | -175.0 -99.8 N/A 0.2 -209.2 NO NO
Aberdeen MD 392825 [0760655 | 55.1 5034.7 NO -181.9 -112.1 N/A -294.0 -228.0 NO NO
Proving

Fort Huachuca &7 613533\13":')79&\1 0.3 30?;5_ NU 3114 2us3 NI -£0U,U -2'::&./ NG NC
Fort NJ 1401900 [0/740215| 53.9 | 514/.9 NO -182.1 -112.5 N/A -294.6 -228.6 NO NO
Monmouth ,

Picatinny NJ 1405600 |0743400| 53.3 | 51129 NO -182.0 -112.4 N/A -294.4 -226.4 NO - NO

atiiaia Damart far Danmaln Hawaii




Table 8 Land-Based Radar Test and
Training Sites (continued)

Radar Lat (N) Lon (w)|Bearing| Distance|Profile (Is| FSL (dB)| Estimated| Profiled [Total Path Interfering In-Band OQut-qg
Locatlon (deg.) (mi) path OH-Loss |OH-Loss lLoss (dB) Power Level|Interference?l B a
under 250 dB) dB) (dBW/MH2z) Overload?
miles?)
Redstone AL 343630 (0863610 | 61.6 | 4450.3 NO -180.8 -110.0 N/A -296.8 -224.8 NO NO
évrr?i?galaanus NM 322246 (1062813 | 65.2 | 3263.9 NO -178.1 -104.6 N/A -282.7 -216.7 NO NO
Army MD7390000[0765800 | 55.7 4988.9 NO -181.8 -112.0 NIA -293.8 -2271.7 NO NO
Research :
FOrCHUMEr CA |355756 1211404 | 57.3 | 2439.4 NO -175.6 -99.6 N/A -275.1 -209.1 NO NO
Kely Support PA~ 402357 |0800925 | 54.3 4796.7 NO -181.4 -111.3 N/A -292.7 -226.7 NO NO

Table Headings

Radar Location

Lat (N)
Lon (w)

Bearing (deg.)

Distance (mi)

Profile (Is path under 250 miles?)

FSL (dB)

Estimated OH-Loss (dB)
Profiled OH-Loss (d8)

Total Path Loss (dB)
Interfering Power Level (
In-Band Interference?

Out-of Band Overload7

dBW/MHZ)

. The site name of the radar system
. Radar latitude

: Radar Longitude
. Azimuth from earth station toward radar.
. Distance from earth station to radar

. Free Space Loss
. Using a rounded-earth model an estimated OH-loss is calculated for long paths

. Using the NSMA Tropo Loss actual OH-loss calculcations are performed for shorter paths

. Total of Free Space Loss plus Over-the-Horizon loss

. If path is over 250 miles no OH-loss profile is generated

Level of RF interference at the earth station’s LNA input
. If the Radar is operating In-band Is the max. permissible interference criteria being met?

: If the Radar is operating In out-of-band spectrum is the LNA overload threshold being met?

Tnterference Analysis Report for Paumalu, Hawaii



6.0 Conclusions

Calculations were perform to assess the electromagnetic compatibility (EMC) between the radars listed
below and adjacent-band FSS earth station receiver at Paumalu, Hawaii. |nterference assessment for Earth
Stations Operating at 3625 - 3700 MHz at the Paumaly HI site identified 15 cases of In-band potential

interference. The applicant is aware of this potential for interference and will work with the Government
Users to mitigate the problem

Results
Total Number of Paths Lat (N) Lon (W) Out-of-Band In-Band
15 sites . Overload? Interference?

Pearl Harbor HI 2120000 1580000 N0 Yes
FORACS, HAWAII HI 212530 1581100 No Yes
FORACS, HAWAII HI 212100 1581500 No Yes
FORACS, HAWAII HI 211500 1580800 No Yes
FORACS, HAWAII HI 211500 1580700 No Yes
PACIFIC MISSILERANGE HI 220000 15945 No Yes
PACIFIC MISSILERANGE HI 220800 1620000 No Yes
PACIFIC MISSILERANGE HI 260000 1581500 No Yes
PACIFIC MISSILERANGE HI 224500 1614000 No Yes
PEARL HARBOR SOUTH HI 190800 1591500 No Yes
PEARL HARBOR SOUTH HI 210000 1580800 No Yes
PEARL HARBOR SOUTH HI 210000 1573600 No Yes
PEARL HARBOR SOUTH HI 191800 1562000 No Yes
PEARL HARBOR SOUTH HI 184900 1574500 No Yes
FORT SHAFTER HI 211800 1574900 No Yes

Interference Analysis Report for Paumalu, Hawaii
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