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SEA LAUNCH COORDINATION REPORT

1. CONCLUSI ONS

AN | NTERFERENCE STUDY CONSI DERI NG ALL EXISTING  PROPCSED AND PRI COR
COORDI NATED M CROMAVE AND SATELLITE FACILITIES WTH N THE COORDI NATI ON
CONTOURS OF THE PROPOSED RE-RAD TEST BED IN LONG BEACH, CA DEMONSTRATES
THAT THIS SITE WLL OPERATE SATISFACTORILY WTH THE COVWMON CARRIER
M CROMVE AND SATELLI TE ENVI RONMENT BASED UPON THE TEMPORARY OPERATI ONS

NOTED | N THE SUMVARY OF RESULTS ( SECTION 2).
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2. SUWMMARY OF RESULTS

THE RE-RAD TEST | NVOLVES OPERATING A LOW POVNER LEVELS ON THE BAND EDGES
OF THE DBS DOWNLI NK BAND AND THE DOMESTI C KU UPLI NK BAND. SPECI FI CALLY,
THE TEST WLL OPERATE AT 14.003 GHZ AND 14.497 GHZ WTH A 2.4 MAZ
BANDW DTH DI Gl TAL CARRI ER, AND 12.6955 GHZ AND 12.6965 GHZ WTH A 4 MHZ
DI G TAL CARRIER. THE TEST W LL BE CONDUCTED AROUND JANUARY 10, 2004 AND
JULY 10 2,004. THE LICENSED SERVICES OPERATING W TH N THESE FREQUENCY
BANDS ARE THE DI RECT BROADCAST SERVI CES DOWNLI NK 12.2-12.7 GHZ AND KU
BAND SATELLI TE RECEI VERS. KU-BAND VSATS TRANSM T IN THIS BAND AND WLL

NOT BE SUSCEPTI BLE TO | NTERFERENCE.

COVSEARCH HAS PERFORMED AN | NTERFERENCE ANALYSIS FOR THE DBS DOWNLI NK
BAND. USING THE PROPCSED RE-RAD TEST CONFI GURATI ON AN | NTERFERENCE
M TI GATI ON ZONE WAS CREATED, SEE APPENDI X 1. TH'S ZONE ENCOVPASSES AN
AREA VWHERE DBS DOWNLI NK RECEI VERS COULD BE AFFECTED BY THE TEST OPERATI ON
| F OPERATION IS ON A CO-CHANNEL BASIS. THI'S | NFORVATI ON WAS FORWARDED TO
DI RECTV AND ECHOSTAR THE MAIN SERVICE OPERATORS IN THI'S BAND. BOTH
SERVI CES DO NOT PROVI DE PROGRAMM NG TO END-USERS IN THE SPECTRUM TO BE
USED BY SEA LAUNCH. TRANSPONDER 32 OF THE DBS SATELLI TES HAS A PASS BAND
OF 24 MHZ CENTERED ON 12676 MHZ. THE CHANNEL' S UPPER BAND EDGE IS 12688
VHZ. THIS IS ALMOST 10 MHZ REMOVED FROM THE TEST CHANNEL BAND- EDGE.
AFTER CONFERI NG W TH DI RECTV AND ECHOSTAR BOTH COMPANI ES AGREE THAT DUE
TO THE LOW POAER LEVEL AND FREQUENCY SEPARATION THAT THERE EXI STS NO
POTENTI AL  FOR | NTERFERENCE. DI RECTV AND ECHOSTAR HAVE PROVI DED

“ CLEARANCE” MEMOS.
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IN THE 14 GHZ BAND COMSEARCH HAS CALCULATED THE POWER DENSI TY AT THE GSO
SATELLI TE ARC, WHERE THE | N BAND RECEI VERS RESI DE. THE ANALYSIS 1S
I NCLUDED | N APPENDI X 2. THE ANALYSI S | NDI CATES THAT DUE TO THE VERY LOW
PONER LEVELS, THE USE OF A DI RECTIVE PARABOLIC DI SH, AND SUFFI CI ENT
ANGULAR SEPARATI ON TO ALL PGOSSI BLE SATELLITES IN THE GSO ARC THAT NO 14
GHZ SPACECRAFT RECEI VER W LL BE ADVERSELY AFFECTED BY THE OPERATI ON OF

THI' S TEST.
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3. SUPPLEMENTAL SHOW NG
RE: PART 25.203(C)

PURSUANT TO PART 25.203(C) AND 101.103(D) OF THE FCC RULES AND
REGULATI ONS, THE SATELLI TE RE-RAD TEST PROPOSED IN THI'S STA APPLI CATI ON
WAS COORDI NATED BY COMSEARCH USI NG COMPUTER TECHNI QUES AND | N ACCORDANCE

W TH PART 25 OF THE FCC RULES AND REGULATI ONS.

COORDI NATI ON DATA FOR THI' S EARTH STATI ON WAS PERFORM VERBALLY AND USI NG
EMAIL DURING THE PERI OD BETWEEN NOVEMBER 10 AND DECEMBER 3, 2003. THE
FOLLOW NG LI CENSEES OR THEI R PROTECTI ON AGENTS WERE CONTACTED.

DI RECTV — DAVE PATILLO, EMAIL: DAPATTI LLO@I RECTV. COM
ECHOSTAR — KARL JENSI GHAUS, EMAI L: KARL. JENSI GHAUS@CHOSTAR. COM
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4. EARTH STATI ON COORDI NATI ON DATA

THI'S SECTI ON PRESENTS THE DATA PERTI NENT TO FREQUENCY COCRDI NATI ON OF THE
PROPOSED EARTH STATION, VWHICH WAS ClIRCULATED TO ALL COVWMON CARRI ERS
WTHI N I TS COOR DI NATI ON CONTOURS. THE TEST WAS ANALYZED AND COORDI NATED
AS TWO SI MPLEX PO NT-TO-PO NT M CROMVE LINKS. THE STA REQUEST HAS A
COVWPLETE DESCRI PTION OF THE RE-RAD SYSTEM SET-UP. THE WORST CASE POWER

LEVELS EM NATI NG FROM THE TEST SETUP WERE CONSI DERED I N THI S ANALYSI S.

LINK 1 - COMVAND LI NK

TRANSM T SI TE — LAUNCH PLATFORM
TX LATI TUDE: 33 44 43 N

TX LONG TUDE: 118 13 28 W

TX GND ELEVATION: 0 FT

TX ANTENNA CENTERLI NE: 185 FT
RECEI VE SI TE: SPACECRAFT

RX LATI TUDE: 33 44 41 N

RX LONGI TUDE: 118 13 28 W

RX GND ELEVATION: O

RX ANTENNA CENTERLI NE: 315 FT
TX ANTENNA TYPE: 3 FT PARABCLIC
TX ANTENNA GAIN: 37.3 DBI

TX FREQUENCY: 14.003.5 MHZ, 14.497 MHZ
TX PONER: -10.3 DBM

EM SSION: 2.4 MHZ PSK/ FSK/ FM
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LINK 2 — TELEMETRY LI NK

TRANSM T SI TE — | NTEGRATED LAUNCH VEHI CLE
TX LATI TUDE: 33 44 41 N

TX LONG TUDE: 118 13 28 W

TX GND ELEVATION: O FT

TX ANTENNA CENTERLI NE: 315 FT

RECEI VE SI TE: ASSEMBLY AND COMVAND SHI P
RX LATI TUDE: 33 44 44 N

RX LONG TUDE: 118 13 25 W

RX GND ELEVATION: O

RX ANTENNA CENTERLI NE: 185 FT

TX ANTENNA TYPE: Cavity Back Spiral

TX ANTENNA GAIN: 3 DBI

TX FREQUENCY: 12.6955 MHZ, 12.6965 MHZ
TX PONER: 24 DBM

EM SSION: 4 MHZ BPSK
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5. CERTI FI CATI ON

| HEREBY CERTIFY THAT | AM THE TECHNI CALLY QUALI FI ED PERSON RESPONSI BLE
FOR THE PREPARATI ON OF THE FREQUENCY COORDI NATI ON DATA CONTAINED IN TH S
APPLI CATION, THAT | AM FAM LI AR WTH PARTS 101 AND 25 COF THE FCC RULES
AND REGULATI ONS, THAT | HAVE ElI THER PREPARED OR REVI EMED THE FREQUENCY
COORDI NATI ON DATA SUBM TTED WTH THI'S APPLICATION, AND THAT IT IS

COVPLETE AND CORRECT TO THE BEST OF MY KNOW.EDGE AND BELI EF.

BY:

KENNETH G. RYAN, P.E.
COMSEARCH

19700 JANELI A FARM BOULEVARD
ASHBURN, VI RG NI A 20147

DATED: Decenber 3, 2003




Appendix 1 - Sea Launch 12.7 GHz Mitigation Zone Calculations and Figure

Exclusion Zone Perimeter ‘Exclusion Zone Perimeter’
Point Latitude Point Longitude
Terrestrial Exclusion Zone |Exclusion Zone
Terrestrial Site | Terrestrial Site Earth Station [Terrestrial Station | Antenna Interference Path |Earth Station | Distance Required |Perimeter Point | Perimeter Point
Latitude EIRP Density Sensitvity | Antenna Azimuth |Discrimination | Terrestrial Antenna.|Azimuth - TS 10 ES | Antenna Horizon  [to Clear Latitude Longitude
Terrestial Site Name |(DDMMSS) | (DDMMSS) |(dBWIMHz) | (dBWIMH2) |(Degrees) Angle (degrees) |Discrimination (dB) |(degrees) ‘Gain (d8i) interference (m) |(seconds) |(seconds) | Degrees |Minutes |Seconds |Degrees |Minutes |Seconds
Long Beach, cA 334439 1181330 160 | 155 3207 0 0 32,07 10/ 32847 1216240223  425500.661 33 a7 402 18] 11| 4066 5.285135
Long Beach, CA 334439 1181330 160 155 32,07 05 0 3257) 10 32847 121623.2234| 4254991426 33| a7| 322 us] 1| s
Long Beach, CA 334439 1181330 160 155 3207 1 3 3307 10 32847 1216224135 425497.6327 3| a1 2a us 1| ares N — _
Long Beach, CA 334439 1181330 160 155 32,07 15 0 3357 10 3.2847|  121621.5027| 4254951314, 33| 47| 1s9| ms| 1| 3613 7 ’ 5
Long Beach, CA 334439 1181330 160 155 3207 2 0 3407 10 32847 121620.761| 4254946387 3| a7 o7 us 11| 3464
Long Beach, CA 334439 1181330  -16.0 -155 32.07| 25| 0 34.57) -10 32847 121619.9185| 4254931549, 33 46| 59.92 118 11| 3315 S 3 a i
Long Beach, CA ssaaz0]  118133] 160 155 3207 3 o 3507 10 32847 1216100652 42sa01e790 33| 46| 5007 118 11| 3168 B 7
Long Beach, CA 334439 1181330 160 155 32,07 35 0 35.57) 10 32847 1216182013 425490214 33| 4| ss2[ ms| 1| 3021 i £
Long Beach, CA 334430 1181330 160 155 3207 4 0 3607, 10 32847 121617.3268| 4254887572 3| a6 5733 us 11| 2876 Peak Power Contour (~13 km)
Long Beach, CA 334439 1181330 160 155 32,07 45 0 36.57) 10 32847 121616.4418| 4254873097 33| 46| seaa] w8 1| 273
Long Beach, CA 334430 1181330 160 155 3207 s 0 s7.07 10 32847 1216155462 4254858715 33| 46| ssss|  us 11| oser 3 1 -9
Long Beach, CA 334439 1181330 160 155 32,07 6 0 38.07) 10 3.2847| 121613.7241| 425483.0236 33| 46| s372[ ms| 1| 2302 431
Long Beach, CA 334430 1181330 160 155 3207 7 0 307 10 32847 121611.8600| _425480.2145 3| a6 sies|  us 11 2021
Long Beach, CA 334439 1181330 160 155 32,07 8 0 40,07 10 3.2847| 121609.9571|  425477.445 33| 46| 4906 118 11| 1744 - L
Long Beach, CA 334430 1181330 160 155 3207 9 0 4107 10 32847 1216080135 4254747158 3| 46| aso1| w8 1| 1472 i
Long Beach, CA 334439 1181330 160 155 3207 10 o 42.07 10 32847 1216060306 425472028, 33| 46| as03] ms| 11| 1203 3 f
Long Beach, CA 334430 1181330 160 155 3207 11 0 4307 10 32847 121604.000| 4254693822 3| a6 as01] us 11|  oe3s
Long Beach, CA 334439 1181330 160 155 32,07 12 0 44.07) 10 32847 1216019493 4254667793 33| 46| a195] w8 1| 68
Long Beach, cA 334439 1181330 -160 155 32,07 13 0 45.07) 10 32847 121599.8521) 4254642201 33 46| 39.85) 118 1 122 L
Long Beach, CA 334439 1181330 160 155 32,07 14 0 46.07) 10 32847 121597.7181| 4254617053 33| 4| ar72[ ms[  u| 17| -
Long Beach, CA s3aa30]  118133] 160 155 3207 15, o 4707, 10 32847 121505548 azsaso2sss| a3 46 3555|118 10| 5024 ot s
Long Beach, CA 334439 1181330 160 155 32,07 20 0 5207 10 3.2847| _121564.1782| 4254475023 33| 46| 2418 18]  10] a7s9 s
Long Beach, CA 334430 1181330 160 155 3207 25 0 s57.07 10 32847 121572.0079| 425437.1861 3| a6 1201 18 10| 379
Long Beach, CA 334439 1181330 160 155 32,07 30 0 62.07) 10 32847 121550.1298| 4254280963 33| 45| sea3] ms|  10] 281
Long Beach, CA 334430 1181330 160 155 3207 35 0 67.07 10 32847 121545642 425420302 3| 45| ases| 18 10| 2030
Long Beach, CA 334439 1181330 160 -155 3207 40 o 7207 -10 32847 1215316472| 4254141317 33| 45| a1es| 18]  10] 1413 I
Long Beach, CA 334430 1181330 160 155 3207 4 0 7707 10 32847 121517.052| 4254093627 3| a5 1725 18 10| 036
Long Beach, CA 334439 1181330 160 155 3207 50 0 82.07) 10 32847 121502.5659| 4254061213 33| 45| 257 ms]  10] 612
Long Beach, cA 334439 1181330 -160 155 3207 55, 0 87.07 10/ 32847 121487.7009|  425404.432 33 a4 477 118 10 243 et
Long Beach, CA 334439 1181330 160 155 3207 60 0 92,07 10 3.2847)  121472.77] 4254043072 33| aa] s277|  us 10| s =y
Long Beach, CA 334430 1181330 160 155 3207 65 0 o7.07 10 32847 121457.8868| 4254057478 3| as 178 18 10| 575 1
Long Beach, CA 334438 1181330 160 155 32.07] 0 o 102.07] 10 3.2847)  121443.1647| 4254087425 33| as| a1 us 10| s b
Long Beach, CA 334430 1181330 160 155 3207 75 0 107.07) 10 32847 1214287156 4254132684 38| a3 asr2| w8 10| 1327 i fhh
Long Beach, CA 334439 1181330 160 155 32,07 80 0 11207 10 32847 1214146495 4254192009 33| 43 3ses| 18] 10] 1920 | 11 |,'
Long Beach, CA 334430 1181330 160 155 3207 85 0 117.07) 10 32847 121401.0734| 4254267638 3| a3 2107 18 10| 2676 | -I:I |
Long Beach, CA 334439 1181330 160 155 32,07 % 0 12207 10 32847 121388.0904| 4254356302 33| 43 sos| ms|  10] 363 . 3 5 5
Long Beach, CA 334430 1181330 160 155 3207 95 0 127.07) 10 32847 1213757004 4254458225 3| 42| sss| 18 10| ase2 Figure 1 — Zone of Potential at 12.695 MHz from US Sea Launch Test in Long Beach, Ca
Long Beach, CA 334439 1181330 160 155 32,07 100 0 13207 10 32847 121364.2937| 4254572631 33| 42| asze| 18]  10] 5726
Long Beach, CA 334439 1181330 160 155 3207 105 0 137.07) 10 32847 121353661 4254698647 3| a2 3aes| us 11| o6
Long Beach, CA 334439 1181330 160 155 32,07 110 0 14207 10 32847 121343.9819| 4254835316 33| 42| 2398 w8 1| 2353
Long Beach, CA 334430 1181330 160 155 3207 115 0 147.07) 10 32847 12133533 425498.1508 3| a2 1533 s 11 3816
Long Beach, CA 334439 1181330 160 155 32,07 120 0 15207 10 32847 121327.7712| 4255136379 33| 42 77|  us[ 11| sse4
Long Beach, CA 334430 1181330 160 155 3207 125 0 157.07 10 32847 1213213628| 425520.8483 3| a2 136 18 12| e85
Long Beach, CA 334439 1181330 160 155 32,07 130 0 16207 10 32847 1213161536 4255466678 33| a1 seis| ms|  12] 2667
Long Beach, CA 334430 1181330 160 155 3207 135 0 167.07 10 32847 121312183 425563.9685 3| a1 saas|  us 12| aser
Long Beach, CA 334439 1181330 160 155 32,07 140 0 17207 10 32847 1213094816 425581619 33| a1 avss| ms| 13 162
Long Beach, CA 334430 1181330 160 155 3207 145 0 177,07 10 32847 121308.0695| _425599.4852 3| a1 aso7|  us 13 1049
Long Beach, CA 334439 1181330 160 155 32,07 150 0 182.07 10 32847 121307.9575| 425617.4312 33| a1 a79s| w8  13] 3743
Long Beach, CA 334430 1181330 160 155 3207 155 0 187.07) 10 32847 121300.1466| _425635.3208 3| a1 aeas| w8 13 ssa
Long Beach, CA 334439 1181330 160 155 32,07 160 0 19207 10 32847 1213116277| 425653018 33| a1 s1e3) 18] 14| 1302
Long Beach, CA 334430 1181330 160 155 3207 165 0 19707 10 32847 1213153818 425670.3883 3| a1 ss3s|  us 14 3030
Long Beach, CA 334439 1181330 160 155 32,07 170 0 20207 10 32847 1213203806| 4256872997 33| 42] o3[ ms| 14 73
Long Beach, CA 334430 1181330 160 155 3207 175 0 20707 10 32847 121326586 4257036238 3| 42|  ese| w8 15| a6
Long Beach, CA 334439 1181330 160 155 32,07 180 0 21207 10 32847 1213339509| 4257192364 33| 42| 1395] 18] 15| 1924
Long Beach, CA 334430 1181330 160 155 3207 185 0 21707 10 32847 121342.4108| 4257340187 3| 42| 2242 18 15| a4
Long Beach, CA 334439 1181330 160 155 3207 190 0 22207 10 32847 1213519268| 4257478585 33| 42| 3193 18] 15| a7se
Long Beach, CA 334430 1181330 160 155 3207 195 0 22707 10 32847 121362.4012| 425760.6504 3| a2 a4 18 16| 065
Long Beach, CA 334439 1181330 160 155 3207 200 0 23207 10 32847 121373.7628| 425772297 33| 42| s376] 18] 16| 123
Long Beach, CA 334430 1181330 160 155 3207 205 0 23707 10 32847 1213850253 425782.7098 3| a3 ses| us 16| 2271
Long Beach, CA 334439 1181330 160 155 32,07 210 0 24207 10 32847 121398.7961| 4257918092 33| 43 188] 18] 16| s
Long Beach, CA 334430 1181330 160 155 3207 215 0 24707 10 32847 1214122775| 4257995261 3| a3 3228 18 16| 30853
Long Beach, CA 334439 1181330 160 155 32,07 220 0 25207 10 32847 121426.2669| 4258058015 33| 43 aez7| 18] 16| 458
Long Beach, CA 334439 1181330 160 155 3207 225 0 25707 10 32847 1214406579 4258105675 38| a4 o0es| 18 16| 5059
Long Beach, CA 334439 1181330 160 155 32,07 230 0 26207 10 32847 121455341| 4258138475 33| s 1534 18] 16| 5385
Long Beach, CA 334430 1181330 160 155 3207 235 0 26707 10 32847 1214702045 4258155564 3| as  s02] us 16| 5556
Long Beach, CA 334439 1181330 160 155 32,07 240 0 271207 10 32847 1214851353 425815701 33| s as1a| 18] 16| 557
Long Beach, CA 334430 1181330 160 155 3207 245 0 27707 10 32847 1215000107 425814.2801 3| a5 o002 us 16| sa28
Long Beach, CA 334439 1181330 160 155 32,07 250 0 28207 10 32847 121514.7446| 4258113041 33| 45| 1474 18] 16| 513
Long Beach, CA 334430 1181330 160 155 3207 255 0 28707 10 32847 1215201077| 4258067956 3| a5 202 us 16| 68
Long Beach, CA 334439 1181330 160 155 32,07 260 0 29207 10 32847 121543.269| 4258007886 33| 45| a3z7| 18] 16| 4079
Long Beach, CA 334430 1181330 160 155 3207 265 0 20707 10 32847 1215568514 4257933287 33| 45| sess| us 16| 3333
Long Beach, CA 334439 1181330 160 155 32,07 270 0 302,07, 10 3.2847) 1215698415 425784.4725 33| 46| o984 18] 16| 2447
Long Beach, CA 334430 1181330 160 155 3207 275 0 30707 10 32847 1215621402| 4257742872 3| a6 2214 um 16| 1420
Long Beach, CA 334439 1181330 160 155 32,07 280 0 312,07, 10 32847 121593654 425762.8504 33| 46| 3365| 118 16| 285
Long Beach, CA 334430 1181330 160 155 3207 285 3 31707 10 32847 121604.205| 425750.2491 3| a6 aa3]  us 15| 5025
Long Beach, CA 334439 1181330 160 155 32,07 290 0 322,07, 10 32847 1216139823 425736579 33| 46| 5398 18] 15| 3658
Long Beach, CA 334430 1181330 160 155 3207 205 3 32707 10 32847 1216226410 4257219444 3| a7 26a| us 15| 2104
Long Beach, CA 334439 1181330 160 155 32,07 300 0 332,07, 10 32847 121630.208| 425706.4566. 33| 47| 1021] 18] 15| 6.6
Long Beach, CA 334430 1181330 160 155 3207 305 3 337.07 10 32847 121636.6228| 425690.2336 3| a7 1662 18 14 5023
Long Beach, CA 334439 1181330 160 155 32,07 310 0 342,07, 10 32847 1216418374 425673399 33| 47| 2184 18] 14| 334
Long Beach, CA 334430 1181330 160 155 3207 315 3 34707 10 32847 1216458121| 4256560812 3| a7 2581 us 14 1608
Long Beach, CA 334439 1181330 160 155 32,07 320 0 352,07, 10 32847 121648.5166| 4256384121 33| 47| 28s2) ms|  13] sl
Long Beach, CA 334430 1181330 160 155 3207 325 3 35707 10 32847 1216409303 4256205265 3| a7 2003 us 13 4083
Long Beach, CA 334439 1181330 160 155 32,07 330 0 362,07, 10 32847 121650.0423| 4256025606 33| 47| 3004 18| 13] 2256
Long Beach, CA 334430 1181330 160 155 3207 335 3 36707 10 32847 121648852 4255846514 3| a7 osss|  us 13 465
Long Beach, CA 334439 1181330 160 155 32,07 340 0 372,07, 10 32847 1216463682| 4255669354 33| a7 2637 ms|  12[ 4694
Long Beach, CA 334430 1181330 160 155 3207 345 3 37707 10 32847 12164261| 4255495477 3| a1 2261 18 12| 2085
Long Beach, CA 334439 1181330 160 155 32,07 345 0 378,07, 10 32847 121641.7078| 4255461213 3| wr| am|  us|  12[ 2612
Long Beach, CA 334430 1181330 160 155 3207 347 3 37907 10 32847 121640756 425542.7143 3| a1 2076 us 12| 227
Long Beach, CA 334439 1181330 160 | 155 32,07 38 0 380,07, 10 32847 121639.7548| 4255393279 33| 47| 1975] 18] 12[ 1933
Long Beach, cA 33443 1181330 160 155 3207 349 0 38107 10 32847 1216387047 425535.0631 s3] a1 187 s 12| 1506
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Appendix 1 - Sea Launch 12.7 GHz Mitigation Zone Calculations and Figure

Exclusion Zone Perimeter | Exciusion Zone Permeter
Point Latitude Point Longitude
Terrestrial Exclusion Zone  |Exclusion Zone
Terrestrial Site | Terrestial Site Earth Station |Terrestrial Station | Antenna Interference Path |Earth Station | Distance Required | Perimeter Point | Perimeter Point
Latitude EIRP Densiy |Sensilivity ~|Antenna Azimuth | Discrimination | Terrestrial Antenna_[Azimuth - TS to S |Antenna Horizon  [to Clear Latitude Longitude
Tertestrial Site Name |(DDMMSS) | (DDMMSS) |(dBWIMHz) |(dBW/MH2) _|(Degrees) Angle (degrees) |Discrimination (d8) |(degrees) Gain (d8i) Interference (m) | (seconds) (seconds) Degrees |Minutes |Seconds |Degrees |Minutes |Seconds
Long Beach, CA sasase] 1181330 160 | 155 3207 350 0 382,07, 10 32847 121637.606| 4255326208 33| 47| 1761 118 12| 1262
Long Beach, CA 334439 1181330 160 155 32,07 351 0 383,07, 10 3.2847| 121636.4589| 4255293022 33| 47| 1646 18] 12| 9.3
Long Beach, CA 334439 1181330 160 155 3207 352 3 384,07, 10 32847 121635.2638| 4255260081 3| 47| 1526 118 12| 601
Long Beach, CA 334439 1181330 160 155 32,07 353 0 38507, 10 3.2847| 121634.0211| 4255227397 33| 47| 1402] 118]  12[ 274
Long Beach, CA 334439 1181330 160 155 3207 354 3 38607, 10 3.2847| 121632.7311| 4255194979 3|  a7| 1273 18 1| ses
Long Beach, CA 334439 1181330 160 155 32,07 355 0 387,07, 10 3.2847| 1216313943 4255162838 33| 47| 1139] 118] 11| s6.28]
Long Beach, CA 334439 1181330 160 155 3207 355.5) 3 38757, 10 3.2847| 121630.7085| 4255146873 3| w7| 107 18 1| sae9
Long Beach, CA 334439 1181330 160 155 32,07 356 0 388,07, 10 3.2847| 121630.0111| 4255130982 33| 47| 1001 18] 1 s3a]
Long Beach, CA 334439 1181330 160 155 3207 356.5) 3 38857 10 3.2847| 121620.3022| 4255115164 I 93| ms| u| sis
Long Beach, CA 334439 1181330 160 155 32,07 357 0 38907, 10 3.2847| 1216285818 4255099421 33| 47| ese|  118] 11| 4994
Long Beach, CA 334439 1181330 160 155 3207 3575, 3 38957, 10 32847 121627.8501| 4255083755 3 47| 7ss| 118 1| 4s3g
Long Beach, CA 334439 1181330 160 155 32,07 358 0 390,07, 10 3.2847|  121627.107| azssoseice 33| 47| 71| 18] 11 4es2|
Long Beach, CA 334439 1181330 160 155 3207 358.5) 3 39057, 10 32847 121626.3526| 4255052656 3| 47|  e3s| 118 11| 4527
Long Beach, CA 334439 1181330 160 155 32,07 359 0 39107, 10 3.2847|  121625567| 4255037226 33| 47|  ss9| 18] 1| 4372]
Long Beach, cA 334439 1181330 160 155 3207 3505) 0 39157, 10 32847| 1216248102 4255021877, 33  w7| am| 118 1| 4219
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Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

Ground

Elevation |/Antenna

(m) Height
Sitel Name Latitude Longitude AMSL (m) AGL |Site 2 Name Latitude Longitude

LatDeg 1l |LatMilLatS|[LonDegl |Lon|LonS Lat Deg 2 |LatLat S|Lon Deg?2 |Lorn
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* |f resulting Angle is greater than 2.25 degrees the off-axis roll-off of the parabolic dish will be sufficient to preclude possibility of interferenc
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Satenne
Ground Antenna Site1- |[Sitel - Site 2 - Orbital
Elevation |Antenna |Height |Site 1 Lat |Site 1 Lon |Site 2 Lat |Site 2 Lon |Site 2 Site2 |Sitel |[Sitel |Site2 Position | Azimuth to
(m) Height |(m) (Real (Real (Real (Real Distance |Azimuth |Antenna |Azimuth |Antenna |(deg. Satellite
AMSL (m) AGL |AMSL |Seconds) |Seconds) |Seconds) |Seconds) |(km) (deg) Tilt (deg)|(deg) Tilt (deg) (W.L.) (deg.)
Lon £ Rlatl Rlonl Rlat2 Rlon2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 194.00 262.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 193.00 261.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 192.00 260.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 191.00 260.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 190.00 259.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 189.00 259.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 188.00 258.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 187.00 257.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 186.00 257.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 185.00 256.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 184.00 256.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 183.00 255.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 182.00 254.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 181.00 254.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 180.00 253.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 179.00 252.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 178.00 252.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 177.00 251.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 176.00 250.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 175.00 250.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 174.00 249.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 173.00 248.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 172.00 247.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 171.00 247.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 170.00 246.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 169.00 245.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 168.00 244.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 167.00 244.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 166.00 243.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 165.00 242.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 164.00 241.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 163.00 240.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07] -15.24| 212.07 15.24| 162.00 239.9




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

Satenne
Ground Antenna Site1- |[Sitel - Site 2 - Orbital
Elevation |Antenna |Height |Site 1 Lat |Site 1 Lon |Site 2 Lat |Site 2 Lon |Site 2 Site2 |Sitel |[Sitel |Site2 Position | Azimuth to
(m) Height |(m) (Real (Real (Real (Real Distance |Azimuth |Antenna |Azimuth |Antenna |(deg. Satellite
AMSL (m) AGL |AMSL |Seconds) |Seconds) |Seconds) |Seconds) |(km) (deg) Tilt (deg)|(deg) Tilt (deg) (W.L.) (deg.)
Lon £ Rlatl Rlonl Rlat2 Rlon2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 161.00 239.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 160.00 238.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 159.00 237.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 158.00 236.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 157.00 235.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 156.00 234.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 155.00 233.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 154.00 232.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 153.00 231.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 152.00 230.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 151.00 229.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 150.00 228.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 149.00 227.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 148.00 225.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 147.00 224.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 146.00 223.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 145.00 222.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 144.00 221.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 143.00 219.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 142.00 2184
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 141.00 2171
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 140.00 215.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 139.00 214.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 138.00 212.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 137.00 2115
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 136.00 210.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 135.00 208.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 134.00 207.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 133.00 205.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 132.00 203.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 131.00 202.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 130.00 200.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 129.00 198.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07] -15.24| 212.07 15.24| 128.00 197.2




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

Satenne
Ground Antenna Site1- |[Sitel - Site 2 - Orbital
Elevation |Antenna |Height |Site 1 Lat |Site 1 Lon |Site 2 Lat |Site 2 Lon |Site 2 Site2 |Sitel |[Sitel |Site2 Position | Azimuth to
(m) Height |(m) (Real (Real (Real (Real Distance |Azimuth |Antenna |Azimuth |Antenna |(deg. Satellite
AMSL (m) AGL |AMSL |Seconds) |Seconds) |Seconds) |Seconds) |(km) (deg) Tilt (deg)|(deg) Tilt (deg) (W.L.) (deg.)
Lon £ Rlatl Rlonl Rlat2 Rlon2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 127.00 195.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 126.00 193.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 125.00 192.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 124.00 190.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 123.00 188.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 122.00 186.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 121.00 185.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 120.00 183.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 119.00 181.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 118.00 179.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 117.00 177.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 116.00 176.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 115.00 174.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 114.00 172.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 113.00 170.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 112.00 168.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 111.00 167.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 110.00 165.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 109.00 163.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 108.00 162.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 107.00 160.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 106.00 158.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 105.00 157.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 104.00 155.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 103.00 153.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 102.00 152.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 101.00 150.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24| 100.00 149.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 99.00 147.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 98.00 146.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 97.00 145.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 96.00 143.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 95.00 142.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07] -15.24| 212.07 15.24 94.00 141.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

Satenne
Ground Antenna Site1- |[Sitel - Site 2 - Orbital
Elevation |Antenna |Height |Site 1 Lat |Site 1 Lon |Site 2 Lat |Site 2 Lon |Site 2 Site2 |Sitel |[Sitel |Site2 Position | Azimuth to
(m) Height |(m) (Real (Real (Real (Real Distance |Azimuth |Antenna |Azimuth |Antenna |(deg. Satellite
AMSL (m) AGL |AMSL |Seconds) |Seconds) |Seconds) |Seconds) |(km) (deg) Tilt (deg)|(deg) Tilt (deg) (W.L.) (deg.)
Lon £ Rlatl Rlonl Rlat2 Rlon2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 93.00 139.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 92.00 138.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 91.00 137.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 90.00 136.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 89.00 134.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 88.00 133.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 87.00 132.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 86.00 131.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 85.00 130.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 84.00 129.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 83.00 128.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 82.00 127.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 81.00 126.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 80.00 125.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 79.00 124.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 78.00 123.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 77.00 122.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 76.00 121.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 75.00 120.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 74.00 119.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 73.00 118.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 72.00 118.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 71.00 117.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 70.00 116.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 69.00 115.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 68.00 114.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 67.00 114.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 66.00 113.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 65.00 112.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 64.00 111.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 63.00 111.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 62.00 110.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 61.00 109.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07] -15.24| 212.07 15.24 60.00 109.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

Satenne
Ground Antenna Site1- |[Sitel - Site 2 - Orbital
Elevation |Antenna |Height |Site 1 Lat |Site 1 Lon |Site 2 Lat |Site 2 Lon |Site 2 Site2 |Sitel |[Sitel |Site2 Position | Azimuth to
(m) Height |(m) (Real (Real (Real (Real Distance |Azimuth |Antenna |Azimuth |Antenna |(deg. Satellite
AMSL (m) AGL |AMSL |Seconds) |Seconds) |Seconds) |Seconds) |(km) (deg) Tilt (deg)|(deg) Tilt (deg) (W.L.) (deg.)
Lon £ Rlatl Rlonl Rlat2 Rlon2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 59.00 108.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 58.00 107.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 57.00 107.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 56.00 106.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 55.00 105.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 54.00 105.0
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 53.00 104.4
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 52.00 103.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 51.00 103.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 50.00 102.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 49.00 101.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 48.00 101.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 47.00 100.7
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 46.00 100.1
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 45.00 99.5
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 44.00 98.9
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 43.00 98.3
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 42.00 97.8
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 41.00 97.2
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 40.00 96.6
0.0 0.0 56.4 56.4| 121479.0| 425610.0| 121483.0| 425607.0 0.15| 32.07| -15.24| 212.07 15.24 39.00 96.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

NOW
Elevation| Site 2 - How How
Angle to | Satellite | Eliminate | many | Azimith- | Eliminate |many
Satellite | Azimuth from links | Elevation from links
(deg.) delta |analysis?*| left? Delta | analysis?* |left?
3.0 0.0
3.1 49.9 Yes 0.0 34.8 Yes 0.0
4.0 49.3 Yes 0.0 34.3 Yes 0.0
4.8 48.7 Yes 0.0 33.8 Yes 0.0
5.6 48.2 Yes 0.0 33.3 Yes 0.0
6.5 47.6 Yes 0.0 32.9 Yes 0.0
7.3 47.0 Yes 0.0 325 Yes 0.0
8.1 46.4 Yes 0.0 32.1 Yes 0.0
9.0 45.8 Yes 0.0 31.7 Yes 0.0
9.8 45.1 Yes 0.0 31.3 Yes 0.0
10.6 44.5 Yes 0.0 31.0 Yes 0.0
11.4 43.9 Yes 0.0 30.7 Yes 0.0
12.3 43.3 Yes 0.0 30.4 Yes 0.0
13.1 42.6 Yes 0.0 30.1 Yes 0.0
13.9 42.0 Yes 0.0 29.9 Yes 0.0
14.8 41.3 Yes 0.0 29.7 Yes 0.0
15.6 40.7 Yes 0.0 29.6 Yes 0.0
16.4 40.0 Yes 0.0 29.4 Yes 0.0
17.3 39.3 Yes 0.0 29.3 Yes 0.0
18.1 38.6 Yes 0.0 29.2 Yes 0.0
18.9 37.9 Yes 0.0 29.2 Yes 0.0
19.7 37.2 Yes 0.0 29.2 Yes 0.0
20.5 36.5 Yes 0.0 29.2 Yes 0.0
21.4 35.8 Yes 0.0 29.3 Yes 0.0
22.2 35.0 Yes 0.0 29.4 Yes 0.0
23.0 34.3 Yes 0.0 29.5 Yes 0.0
23.8 33.5 Yes 0.0 29.7 Yes 0.0
24.6 32.8 Yes 0.0 29.9 Yes 0.0
25.4 32.0 Yes 0.0 30.1 Yes 0.0
26.2 31.2 Yes 0.0 30.4 Yes 0.0
27.0 30.4 Yes 0.0 30.7 Yes 0.0
27.8 29.5 Yes 0.0 31.0 Yes 0.0
28.6 28.7 Yes 0.0 31.3 Yes 0.0
29.3 27.8 Yes 0.0 31.7 Yes 0.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

NOW
Elevation| Site 2 - How How
Angle to | Satellite | Eliminate | many | Azimith- | Eliminate |many
Satellite | Azimuth from links | Elevation from links
(deg.) delta |analysis?*| left? Delta | analysis?* |left?
3.0 0.0
30.1 26.9 Yes 0.0 32.1 Yes 0.0
30.9 26.1 Yes 0.0 325 Yes 0.0
31.7 25.1 Yes 0.0 33.0 Yes 0.0
32.4 24.2 Yes 0.0 335 Yes 0.0
33.2 23.3 Yes 0.0 34.0 Yes 0.0
33.9 22.3 Yes 0.0 345 Yes 0.0
34.6 21.3 Yes 0.0 35.1 Yes 0.0
35.4 20.3 Yes 0.0 35.7 Yes 0.0
36.1 19.3 Yes 0.0 36.3 Yes 0.0
36.8 18.2 Yes 0.0 36.9 Yes 0.0
37.5 17.1 Yes 0.0 375 Yes 0.0
38.2 16.0 Yes 0.0 38.2 Yes 0.0
38.9 14.9 Yes 0.0 38.9 Yes 0.0
39.5 13.8 Yes 0.0 39.5 Yes 0.0
40.2 12.6 Yes 0.0 40.2 Yes 0.0
40.8 11.4 Yes 0.0 41.0 Yes 0.0
41.4 10.2 Yes 0.0 41.7 Yes 0.0
42.1 8.9 Yes 0.0 42.4 Yes 0.0
42.7 7.7 Yes 0.0 43.2 Yes 0.0
43.2 6.3 Yes 0.0 44.0 Yes 0.0
43.8 5.0 Yes 0.0 44.8 Yes 0.0
44 .4 3.7 Yes 0.0 45.5 Yes 0.0
449 2.3 Yes 0.0 46.3 Yes 0.0
45.4 0.8 NO 1.0 47.2 Yes 0.0
45.9 0.6 NO 2.0 47.7 Yes 0.0
46.4 2.1 NO 3.0 47.8 Yes 0.0
46.8 3.6 Yes 3.0 47.9 Yes 0.0
47.3 5.1 Yes 3.0 48.1 Yes 0.0
47.7 6.7 Yes 3.0 48.3 Yes 0.0
48.1 8.3 Yes 3.0 48.5 Yes 0.0
48.4 9.9 Yes 3.0 48.7 Yes 0.0
48.8 11.5 Yes 3.0 48.9 Yes 0.0
49.1 13.2 Yes 3.0 49.1 Yes 0.0
49.4 14.8 Yes 3.0 49.4 Yes 0.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

NOW
Elevation| Site 2 - How How
Angle to | Satellite | Eliminate | many | Azimith- | Eliminate |many
Satellite | Azimuth from links | Elevation from links
(deg.) delta |analysis?*| left? Delta | analysis?* |left?
3.0 0.0
49.7 16.5 Yes 3.0 49.7 Yes 0.0
49.9 18.3 Yes 3.0 50.0 Yes 0.0
50.1 20.0 Yes 3.0 50.3 Yes 0.0
50.3 21.8 Yes 3.0 50.6 Yes 0.0
50.4 235 Yes 3.0 50.9 Yes 0.0
50.6 25.3 Yes 3.0 51.3 Yes 0.0
50.7 27.1 Yes 3.0 51.7 Yes 0.0
50.7 28.9 Yes 3.0 52.0 Yes 0.0
50.8 30.7 Yes 3.0 52.4 Yes 0.0
50.8 32.5 Yes 3.0 52.9 Yes 0.0
50.8 34.3 Yes 3.0 53.3 Yes 0.0
50.7 36.1 Yes 3.0 53.7 Yes 0.0
50.6 37.9 Yes 3.0 54.2 Yes 0.0
50.5 39.6 Yes 3.0 54.6 Yes 0.0
50.4 41.4 Yes 3.0 55.1 Yes 0.0
50.2 43.2 Yes 3.0 55.6 Yes 0.0
50.0 44.9 Yes 3.0 56.1 Yes 0.0
49.8 46.7 Yes 3.0 56.6 Yes 0.0
49.5 48.4 Yes 3.0 57.1 Yes 0.0
49.3 50.1 Yes 3.0 57.6 Yes 0.0
49.0 51.7 Yes 3.0 58.1 Yes 0.0
48.6 534 Yes 3.0 58.7 Yes 0.0
48.3 55.0 Yes 3.0 59.2 Yes 0.0
47.9 56.6 Yes 3.0 59.8 Yes 0.0
47.5 58.2 Yes 3.0 60.4 Yes 0.0
47.1 59.7 Yes 3.0 60.9 Yes 0.0
46.6 61.2 Yes 3.0 61.5 Yes 0.0
46.2 62.7 Yes 3.0 62.1 Yes 0.0
45.7 64.2 Yes 3.0 62.7 Yes 0.0
45.2 65.6 Yes 3.0 63.3 Yes 0.0
44.7 67.0 Yes 3.0 63.9 Yes 0.0
44.1 68.4 Yes 3.0 64.5 Yes 0.0
43.6 69.8 Yes 3.0 65.1 Yes 0.0
43.0 71.1 Yes 3.0 65.7 Yes 0.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

NOW
Elevation| Site 2 - How How
Angle to | Satellite | Eliminate | many | Azimith- | Eliminate |many
Satellite | Azimuth from links | Elevation from links
(deg.) delta |analysis?*| left? Delta | analysis?* |left?
3.0 0.0
42.4 72.4 Yes 3.0 66.4 Yes 0.0
41.8 73.6 Yes 3.0 67.0 Yes 0.0
41.2 74.9 Yes 3.0 67.6 Yes 0.0
40.5 76.1 Yes 3.0 68.3 Yes 0.0
39.9 77.3 Yes 3.0 68.9 Yes 0.0
39.2 78.4 Yes 3.0 69.5 Yes 0.0
38.5 79.6 Yes 3.0 70.2 Yes 0.0
37.9 80.7 Yes 3.0 70.8 Yes 0.0
37.2 81.8 Yes 3.0 71.5 Yes 0.0
36.5 82.8 Yes 3.0 72.1 Yes 0.0
35.8 83.9 Yes 3.0 72.8 Yes 0.0
35.0 84.9 Yes 3.0 73.5 Yes 0.0
34.3 85.9 Yes 3.0 74.1 Yes 0.0
33.6 86.9 Yes 3.0 74.8 Yes 0.0
32.8 87.8 Yes 3.0 75.4 Yes 0.0
32.1 88.8 Yes 3.0 76.1 Yes 0.0
31.3 89.7 Yes 3.0 76.8 Yes 0.0
30.5 90.6 Yes 3.0 77.4 Yes 0.0
29.8 91.5 Yes 3.0 78.1 Yes 0.0
29.0 92.4 Yes 3.0 78.7 Yes 0.0
28.2 93.2 Yes 3.0 79.4 Yes 0.0
27.4 94.0 Yes 3.0 80.1 Yes 0.0
26.6 94.9 Yes 3.0 80.7 Yes 0.0
25.8 95.7 Yes 3.0 81.4 Yes 0.0
25.0 96.5 Yes 3.0 82.1 Yes 0.0
24.2 97.3 Yes 3.0 82.7 Yes 0.0
23.4 98.0 Yes 3.0 83.4 Yes 0.0
22.6 98.8 Yes 3.0 84.0 Yes 0.0
21.8 99.5 Yes 3.0 84.7 Yes 0.0
21.0/ 100.3 Yes 3.0 85.3 Yes 0.0
20.2| 101.0 Yes 3.0 86.0 Yes 0.0
194 101.7 Yes 3.0 86.6 Yes 0.0
18.5 102.4 Yes 3.0 87.3 Yes 0.0
17.7 103.1 Yes 3.0 87.9 Yes 0.0




Appendix 2 - Sea Launch Re-Rad Test
14 GHz Orbital Arc Intersection Calculations

NOW
Elevation| Site 2 - How How
Angle to | Satellite | Eliminate | many | Azimith- | Eliminate |many
Satellite | Azimuth from links | Elevation from links
(deg.) delta |analysis?*| left? Delta | analysis?* |left?

3.0 0.0

16.9| 103.8 Yes 3.0 88.6 Yes 0.0

16.1 104.4 Yes 3.0 89.2 Yes 0.0

15.2 105.1 Yes 3.0 89.9 Yes 0.0

14.4| 105.8 Yes 3.0 90.5 Yes 0.0

13.6 106.4 Yes 3.0 91.1 Yes 0.0

12.7 107.1 Yes 3.0 91.8 Yes 0.0

11.9 107.7 Yes 3.0 92.4 Yes 0.0

11.1 108.3 Yes 3.0 93.0 Yes 0.0

10.2| 108.9 Yes 3.0 93.6 Yes 0.0

9.4/ 109.6 Yes 3.0 94.3 Yes 0.0

8.6 110.2 Yes 3.0 94.9 Yes 0.0

7.7 110.8 Yes 3.0 95.5 Yes 0.0

6.9 111.4 Yes 3.0 96.1 Yes 0.0

6.1 112.0 Yes 3.0 96.7 Yes 0.0

5.2 112.6 Yes 3.0 97.3 Yes 0.0

4.4) 113.2 Yes 3.0 97.9 Yes 0.0

3.6 113.7 Yes 3.0 98.5 Yes 0.0

2.8 114.3 Yes 3.0 99.1 Yes 0.0

1.9 114.9 Yes 3.0 99.6 Yes 0.0

1.1 1155 Yes 3.0 100.2 Yes 0.0

0.3| 116.0 Yes 3.0 100.8 Yes 0.0




