1 2 B R BT TR R A HAT ST

GUEEL L

HRIRE

\\l

T C AL TIEEE

e

%

T RGEME ¢ B s E K

STEHMR 94 6 A 13 B4k
% 94412 A 2981

HEIBA BEEE
Y nt

WE £ A ARRE - B lE

¥ R B AL+ wm S+ =

A



FEE cverrerrerresresressssssssssssessessessessesses s s s bR e s AR AR R AR AR s R e s et e bR nRees 8
BT P et sessssssssssssesesssssssesesssssesesesesesnsssesesesnsnssesssessases 10
1.1 FHAERAATIHER AL SRR oo 10
1.2 PI SN R B LI T oo 15
FoF RAMRERE THRHBEALZEBEE e 17
21 B —F| 3 B Z(TDOA-ONLY ) AL oo 17
2.1.1. DOA ZAZZEE IR oo 19
2.1.2. #}3#6 £ (Differential Slant Range » DSR)% F A2 HEE ..o, 20
22 B3R FE £ (FDOA-ONLY)ZAL K (oo 24
2.2.1. FDOA FZAZIEZ IR oo 24
2.2.2. #}#E £ % (Differential Slant Range Rate » DSRR) 4% B 42 3 ................ 25
23 TDOA §2 FDOA X AT B ATIE oo 26
2.3.1. R A &K F(Cross Ambiguity FUNCtion) ............coevevevevevereecreeerenenne, 27
232, ZRZEMEE oo 31
233, FIA S ESEGBEIRBBIRZE oo 32
24 HEE % kB K% (MULTI-BEAM ANTENNA) A4S 35 oo 34
2.5  #4 TDOA ¥1-F # (INTERFEROMETRY )3 A5 ALK oo, 35
2.6 #4336 A &% B (RADIAL BASIS FUNCTION)#84% 48 % i1 MBA 3 #7649 & 4%
T e e, 35
2.7 N e 36
F=F o TR E L4 & H7(TDOA ~ FDOA ~ TDOA/FDOA)Z # {4 4%
B~ BEEJE B TAZ FEFRAE crrverrerressiessessnsssssessessssssssssssssssssssssssssesssssssssessassassssssssassases 37
3.1 TDOA-ONLY SEALIE wouiovieieeeeeeeeeeeeeeeeeeeee oot etesene et eae s esesaeseneeteesensensenenes 37
301 BAEIE I FE AT oo 37
312 BUABBEBE oo 39
303 EBEE A HT oo 49
3.2 FDOA-ONLY SEALIE cuviueeeereeeeeeteeseete e et eteeseeseeseeseeseeseenseneensensessenseeseeseensens 50
3201 ALIEIEFE 5T oo 51
322 FHAEAZEBER oottt ettt 52
323 HEBEFE DM oo 59
33 424 TDOA/FDOA SEAZ I ovoeveeeeeeeeeeeeeeeeeeeees e 60



331 AEIEIEFE 5 HT oo 60

332 BUABBEBE oo 61

333 HEBEFE A HT oo 70
34 HRARBETHRITIMERE THREL RS ~ FATAREF 71
R T T N OO OO OO 73
e HEBEANRTEREEEMBERBZIER s 74
41 GERELFERSHEMHE LEERIAEILE 75
42 HEERA TR A ZIFEII I s 84
43 HEA R BRI SE A AR B Z 3T e, 85
44 BRI RALIEFEIE Z B oo, 88
45  irEr X ER R A BAME B BB ST o, 89
4.6 fF M BRI SE AT TR AL Z AR IR B e 98
47 HEm BRI TR AL R T AT TE o 101
FREE HEEBEANATRERELEZRZAREBIEABII s, 102
5.1  TDOA/FDOA %4 2 F 3R EAL R LM oo 102

5.1.1 TDOA/FDOA B H7 B BAL R LRZERE oo 102
5.1.2 TDOA/FDOA ## 2 RAL R S Z B ETAAE oo, 105

52 MEmEBRSEEE TR R e, 106
521 HmBERSETIHBR AL RBRAE oo 106
522 HEBERTHRELARARIEELT DI e, 110

FARE WEBANRTEREAZIFEERIDER i 112

6.1  —FERMEHE AT TR R ILIEIE oo, 112
6.1.1 FEH EMETIEZFATY (oo 112
6.1.2 B EMETIEZFAT et 118
6.1.3 —FEMEBT R T IZAZ I oo 120

6.2  TDOA/FDOA ##7 2 Fi#F R TALZ 2 RAE FIRAZ oo 123

63 MBS THERCAZIRABIELERZ 123

BB T B e sssssssssss st esssssssasses s s s st esses s sssessessassessesans 126
4% A A7 EBIEARIBAEME ceeereereereeressesessessessessessessessssssssessessessessessessesssssssassessesss 128

Al HRE 3 35 KE(DOPPLER EFFECT) ...ovvvveeeeeeteeeeeeeeeeeee et 128

A2 BEEREZIFMIIEEIL R oo 129

VNI B R 5/ F I SO 129

W% B #HAXME TFHRREAEMZ A ITFAEIBEE ooeerrecrernnecsnssnsessnsensesnns 131

-11-



Ffék C UNIVERSAL ACCESS PROCEDURES .......covvvirrunrunnnisressecrecsecsesecsens 138

FEBE D eoveerrecressessessessesssssssssssssssssssessessssessssessessesssssssassessessessssessssessessessssessassassessases 143
Mk EXBHRERELAATHEMNBLEET — B R e 144
Mk E REFTEAHRA TREZK BRI H KT RS ELE P4 147
B SUK coverereresesnssessssssssssssssesssssssesssesnssssssesessnssesesasesnssssssesesnssssssesesesnssssssesesnsnssssesane 161

-iii-



B B sk

1.1 FCC #2 CCIR ¥ &35 4 KA A BIAZ R 1] 11
1.2 TR T T T Bl oot 12
1.3 FAEEME AL ETAR FLE e 14
2.1 TDOA-0nly ZAZ AT HIEL B ovoeoeeeeeeeeeeeeeeeeee e 18
2.2 TDOA FfE A Z MW oot 18
2.3 MR AT HEATOY ZEATAEAE oo 19
2.4 HESIEZARBIIERE Z AT oo 20
2.5 DSRALEAE KA AT T T oo 22
2.6 RABTHBBREEZIRE Z AT oo 22
2.7 ERBTFIERIEREZIRE Z AT oo, 22
2.8 R AL HTOYEL E oottt 26
2.9 28 CAF YE T AF O LE R oo 27
2.10 % F#pi@iE SNR(snr) ~ 40 B F(k) g 22 3 % (PG M4 (X2 aBE
FP4% 2 SNR 25 20 AB) .o 28
2.11 CAF ##t 4 R = post-correlation SNR ........c.ccooivviiiiiiiieiceieeeeeveeeve e 29
2.12 ITU R &35 2 k38 2 38(14.25 GHZ) oo 30
2. 13 Au A F3h GO B A I AT oo 33
214 4 AT IR AT Z S R REEFE[16] oo 34
2,15 F b AT AT E T BB L8] oo 35
3.1 TDOA/TDOA ‘BB & RUFHTIEAR)N19] (oo 40
3.2 TDOA/TDOA #4545 B BTILAR) oo, 40
3.3 TDOA-ONLY LOPS ..ot 41
3.4 TDOA-only An Ak Z 5 8 ALIE T oo 42
3.5 TDOA-only Au A3k #4895 € 53R £ 5 B R ENEE DA oo 43
3.6 TDOA-only &A%k # 2 M IR AL 3R Z A BIAR oo 44
3.7 MTEMRI DSRAZ B K A OGRIE oo 45
3.8 $HBhfF 2@ E SNR #2 TDOA-only & 453k £ 2 M4 (% T34 2@ SNR
25 TOAB) ..ot 45
3.9 F#15584R K ¥ TDOA-only FALZRZE Z BIAK oo, 46
3.10 PG {a 82 TDOA-only ARk £ Z BAF covvieeeeeeeeeee e 46
3.11 B¥M %1t TDOA-only ¥ 75 AR & A5 3% 2 (P M A 0.01 &) .o 47
3,12 AFR] 41 DSR 45 & &% & A (BEFAFHE 0.01 )i 48
3.13  BFB g1z TDOA-only ¥ 7 4 4538k £ (BUE S E 0.5 &) e, 48

-1v-



3.14  mFR 1t DSR 45 B &% sk A (BEFAFHE 0.5 L)oo 49
3.15 DSR#E A THRITALFEZAFRERTER oo 49
3,16 FDOA-ONIY LOPS.......ovieieeeeieeeeeeeeeeeeeeeeeee et eennen 52
3.17 FDOA-only 3% 5 %31 B $2 A5 BE A BT oo, 53
3.19 FDOA-only & 4% 547 2 B FH I Z AT IR Z B BIAR oo 54
3.20 i 2 i@ E SNR 2 FDOA-only EA453% £ Z BI% ovvveeeeeeeeeeeeee, 55
321 PG {i 82 FDOA-only A%3% £ Z Bl % oo 55
321 B¥ R 84tz FDOA-only 3 75 AR A5 38 £ (PEMAHE 0.5 ) oo 57
322 DSRR A TAER FTAL T E L2 B e 57
323 BERIEALZ DSRR AL B AL B oo 58
324  BF R 81 FDOA-only ¥ 5 AR ZALZR EZ oo 58
325 DSRR#MELETHRF AT HZEFMEALTER oo 58
3.26  #| A 1IF2 ¥z 1IF4 4% 3] 89 TDOA/FDOA B8] 4E F[19]cecveeieeeeeen. 62
3.27 TDOA/FDOA ABEBEEE R oot 62
3.28 TDOA/FDOA 4% B &4 4 A 5 (BAIEE:E112°  N37% e, 63
3.29 TDOA/FDOA 32 5% %31 B S A5 BE M T o 64
3.30 TDOA/FDOA 3 75 #& 3% £ $13 AR AL IR £ Z HAF oo 66
3.31 TDOA/FDOA 4% ik #7 Z M ¥l @A R Z G BAF oo 66
3.32 2 M5 DSR ~ DSRR 4% B &2 & A 0 BAR oo 66
333 #iBh4F i@ SNR 2 TDOA/FDOA Z 4538 £ Z BA% oo, 67
334 F#455E98 T TDOA/FDOA Z A5 3% £ Z BIAF covveeeeeeeeeeeeeeeeeeenns 67
3.35 PG {452 TDOA/FDOA ZAZ3RZ Z AR oo 68
336 BB b= TDOA/FDOA 34 5 AR BALZREZ oo 69
3.37 BER] 4542 DSR 2 DSRR A5 B AE J 8 oo 70
3.38 DSR 2 DSRR # & £ F1ER T4 F @ BB G AT EE oo, 70
41 ' EECHRB FIHEFALA AZ BB oo 75
42 B EEHE FHEWA ELBARE oo 76
4.3 F A 2] A (AOAS) AT Z F B EALZ KT AN E T BB oo, 84
44 AR AAOAS)MM E THR A EHINETER oo 84
45 MHd B RS T3 R IE AR ML A T E AR B B oo 88
4.6 HoE B AL FEEFEMEZEAE T BB oo 88
47 &8 H B TR IR EIE TR L TABR] o, 90
4.8 LB L IE NIRIEEILBT EHTL 22 BB oo 91
4.9 @,‘g%#&%}&&gﬁ B TR IL A E M TR FAR] o 91
410 & L ME LR AFRIEHILHT EHIG E BB oo 92
4.11 é*;»‘%*-% & W H B AL TR R IR E TR TAR] o 93

-V-



B 4.12 8844 PHENIRIEHBATEHIG E BB oo 94
B 413 &84 EhBERE TR AIZELTEETAR e, 94
B 4.14 €548 EHHENFRIBEBEE ZHI ZRE o 95
B 4.15 858 5 HERE TR EIZLIRETAR s 96
B 4.16 454 5 R HE A IRIE BT EHIS BB oo 97
4.17 FEBEVA AOAS AL T FE T oottt 99
B 4.18 #3% TIERE KAWL BRI SEAP AFAHE oo 99
& 5.1 TDOA/FDOA ## 2 T4 R TALHMZ A B BT EE v 102
5.2 Hodm BRIk N2 AZ S5 & 4% (Acquisition System) T Z B .ovovevevvveennns 103
B 5.3 Hodg BRIsE TR TAL R B 8 X BAISE T3 oo 106
B 5.4 3 BRsE TER A FIAEHXEREFTRE 108
B 5.5 e Biash TR EZERNAZLBRAEZTER e 109
B 6.1 — At 2 TR IEAZ A LIRAZE oo 122
B 6.2 TDOA/FDOA %5 2 45 2 X E E T BEAMEE AR oo 125



*) 2.1
*)2.2
*)2.3
%) 2.4

* 3.1
%£3.2
%33
% 4.1
% 42
%43
% 44
% 4.5
% 5.1
%52
%53

TDOA 838 Z TAL6] eveeeeeeeeeeeeeeeeeeeeeeeee e 19
FDOA B35 2 TA[6] coeeeeeeeeeeeeeeeeeeeee e 24
AR B % MG PO (Q B — F ) oo, 32
% F 12 3E#5 TDOA #2 FDOA 2% £ o915 E(F 3R ¥ % # 354835 1000 2
) 12] et et 33
TDOA-only 3j 77 AR 3% £ 138 Z M5 E Z K IEIHE B A .cooovvveeeeeees 43
FDOA-only 34 75 AR 3R £ 138 ZHEE X RIEPHILE AT .o, 53
TDOA/FDOA 34 77 AR 3R % $13% Z AR X R IZPHILE AT oo 65
ST A 10 EA T4 2 & 21(C, KuBand) ......cocoovvviiiieeceene 77
ST A 10 A ETAAE R Z1(C,KuBand) ..ocoooeieeiie 80
G LR B HEH R T B AT AT IR AL AL A FEE o 83
b HAE ST-1 G BT GEAN A BT AL oo 98
KARL BRI SE B AR A oo 98
Wod B sE TR A EZ B R R m B sh BB oo 106
Hog B ok T8 R B4 52 8 X @ BRI SE R BB oo 108
o BRIk TR CAFZ IR BELRETAME 111

-vii-



HE

EHTRART > THFHABARMATEZRGMA - XKEZRTHFMFLEFEAHE
8 0 ST AN AL R ERAE SR I B e MR PTE R  f2 L VAR R B A & A TR
& TR B R AE TA A N2 DA E 0 TR BA RAKRAE 6 BRI A
RAWMRIIRTHEFHOE L - FPHERNGHFETE FATHREZEN > B FRE

WA M 69 AL L B R AT K TR RO AL B -

HAR AR S HEHEYGTH A RBAHTERERNTHEREHEL LK
Mg & BATAR RI TR EZF X ARAESTIEE 52 3 65 K £ (Time
Difference Of Arrival » TDOA)#z 3] i 48 % % (Frequency Difference Of Arrival » FDOA)
R o 2 AR LT 0 RAR4FE] TDOA % FDOA A4 » st4s 84k i vy B 36 BA
#7 2 4 3% sk TDOA-only 2% FDOA-only 2 Az & fif o 7 4b > 9- A 46 A B — 47 2 P iE sk
49 % )% R X4 (Multi-beam Antenna - MBA) 4z B fl - A=t & &5 skAa Bl 47 2 B A
B TR R AT AN ~ o 0 i —F IR BB IR 0 3746 TDOA-only 7% -
FDOA-only /%% TDOA/FDOA % (M 2% ) X RASTAMGEEE R TIZE + R
TDOA/FDOA % A A B2 45k £ > R £ —H% TDOA it FDOA R £ &LE N > &

FrEANTRTHZBEIMGARRGHEREINKTFHFIAE > LEZFHAEFFTAE -

I EAEE R A R MO E > HARA TR RS A LT
BUREE » AFFRAF RIS — A AR | BRI E TR RALE » b AL k15 A
R & ¥ W% 147 2 W B sk (Earth satellite monitor station)#y 7 X =04 /8 2 b 4% K 42
12 9% 04 5 S IR AZ 38 A A — 1B A b o4 B sk i B B — {2 3% %) i /4 (AOAs, angle of
arrivals) T 2 T35 R 649 AL B A T ATMRAE » ARIE 5 947 & R | BAl sh R Bk
12 3% 3K % 4 A ¥k 5 # Carrier to Noise Ratio (minimum acceptable C/N level) » % B8] 5%
F AT RS R P S R 45° R > BLARSA LA 2MHz LA > Ku FARIH 2 3B A
1 AE > BHERARBEFEN LR AmA R EERHRA MG
sb G AE & TR R AL BRI - 5 A B & B BAUH T 26 38 » Ku band 9 # 248 78] 5



Bl 1k &% ®mAAen 3.8% A THUAAHENEEEM AR A RFRALERS
ARG HEERN WP E X NG EREZ R rrE -

RIFASFZAHARRR  EREEEARSRXELE > AF HBGEHL K
B M E BRI SE ARk 0 VATRAR R Bk AL T S AR e SR B o Mo BRI SE € AT R S
BEeGERERXITHAE CTEAE (THRERCLHAAAITEERLES) ZTH
KRER F > AR B RsE BRI E AR FIRMIERZINER  MS
W TR ETN > LEFTTATE - AMERETHRREGEARZTE A
B — XA R RN L RRFARIFEARISF > ZAREIZSFH
RBATZTHREZRREEEAREENT  E—FXFEAERETLEHK

AR BAR AR A o

BléE=e: M7 2 T4~ SRR T An ~ o BAEAT 2 TR~ e X2k



f—% A%

L1 FHAE AR TR A A Rk & R

AL PE R A RBHTERNT » TN TS ARERD - £F0 T
MAZNTH - LAY AN TEAT oy amE  BEATHRRNETHE - Bl TH
A G T AT WAL EFASIRAMILIEAL - A BRTIRERADFRELEFTE

89
B RS THARMAFEELIRE > mATHERE > EFTRERFIRA B0 Z ik -

HENTHERXBRRAARATZHER

(1) AL PUd U7 2015 8300 T45 © £ %A F Bk I A% TALIE
B BRI E R R S E M A E T - AT

VA 3BT 2 4 9 ] 6Y AT OB S H e R AR R

(2) K& FFFILShIEMT B38040 T35 - 2L R & &ALIEAF L Pt M B 478
BB e B ESE  EAAR TAESERT 0 FIRFEEm IR T @F
AR T 00 MR R 7 R IE AL BB AT B R S S BB AT R RIRA L
A8 B R ARk o

(3) kM@t S BALEKE T - 2% W LMk s M3k $hii 1 2 49
S0 AR TARSAET o RSk @ 3l ey T4k o il F S AT HE MR
1 72 PE) % Bl B AR AT 9 S5 AR B 45 56 SR AR o o

AENTHEABRRAAT = MHGL !

(1) s AAE B I EIR o FHIBAN LS R4 Mk fr R 0% T4
W2 B SR TRER A EAE AR R EIR > AL
HERO N AR AN EORES TR R -

-10-



(2) #ogtr B8 R B350 - THRAA &L & RE - M RFE e
TR THME  BHRXDFNHTHER > MAmE LR B EFE

o BRI AR BT R RS T -

(3) A A# R EBARHEIEFEIR - FHREMNAEES R Hik k50
B2 TR BHHEFEHREAR ZGCHAL THEIR AL
BRI T2 AR BERE > EEPOHIKE| IR THEZ5E -

& Tk msh GBS RN T A Emsk XA R > BT H A
(International Telecommunication Union > ITU) % #f & X 42 354+ 09 355 A L 4 4 A
27231080 pie bt o qa @ ¥t ) P b SRR B AR ) B b 0 BT B SR b & 1
X 4954357 0 £k & (main lobe) $24 k3 (side lobe) M ZAReyF45 A MR E -
B A £ B B 3538 3% B € (Federal Communications Commission »© FCC)7& 1983 <4t
HH 35 & R AME BRI ARG Y00 aih b R R

FOEERGER 2R EFR ARG SR TIEGEL -

50
40
)
E
= 32 -25 log ©
: 30 - (CCIR)
¢}
20 -
29 - 25 log ©
(FCC)
10 -
O_.

-6 -4 -2 0 2 4 6
OFF AXIS ANGLE (DEG)

1.1 FCC 2 CCIR 33k & K 423557 0442 # 1]

-11-



Interfered
Satellite

Interference
signal

Interferer
Monitor Station

1.2 #HEZXTHZITE

cm\ﬁr
=

EREFHEENERHTETRFMN o 1986 FTFHLR MROFRE
(Captain Midnight’s)” #i#x HBO Galaxy II #4485 52[2] ~ 1995 4 12 A 2] 1997 4 7 A
Ml 2 R i& s A ER G - Med TV Bk 7 £ 48 2 09 B AZ 584 A & 09 T5[3]42 2002
& SINOSAT 64 -F4%F 4 [4] - A8 Bl B4 o 77 5250 2] T35 45 SR 3 B 1@ 3000 &
F o R FA R B A R E b B MR AL TS e e TR E A

W AR M E b 0 ORI R P EE > ML AR R — R AR KRB H T
T3 RAE BRI LT AT o £ XRR[S]FA453] > 2B 1982 KB4 % F#F % UHF
FAE AR E T H AT AEME[6-7] - £ 1983 92 1984 47k b AL F B4k A 1 415
3% (Continuous Wave » CW) a4 5] i 48 & £ R iE Rk 24 5] 1985 A 46 F A1 581
% TDOA 3t FDOA #4 % 45> f& 1986 %] 1990 4] - SHF 4 4% 6% 45 #F % 7 Bl 46 47>
75 1987 &> 32 B 64 B 5+ #2177 %% By (Defense Evaluation and Research Agency ' DERA)
1 £ B Y% E K 45 4E 3R (US Naval Space Command) 2 5] &4 UHF 48 £ o4 #7 2 T35

R TAL e AF[7-10] » A 1993 4 » EUTELSAT #7432 B 69 DERA P78 e 09 551 2 4

-12-



% % (Transmitter Location System> TLS)#8 & B $45 » [ 14 - DERA B % 8y EUTELSAT
BT — B RA MR A EAM[12] 0 B4k kst 2 EUTELSAT 335 F 692K AE ¥ B I
W) 2 BR3K o f 2001 95 > 3B DERA & 5 QinetiQ 4 8] i 5 /& satlD i fif oA - fif
BT THMA M TAH B 2B EHR BT - SHER L
BT AR HELAR — A O TEMELZMELZE  RBOLHOHEMLEMRE
AR EMe) o WL RAKGEAA TIRERINERNHEZ M ZHALE ZHTIHRE
ITRERIL T An o fAY Y BF RIAE AME L E M e A RAEAME T > FRAFRE L 10 £
20 M2 0 B HE@EmBUREMTEAAMEL ZE R RBAE > BT EABEB BT
FIHRANGBEREREY TR T A% o 2B Interferometrics 2 3] 89 TLS
(Transmitter Location System) Model 2000 € 45 £ 4 > €45 & 442 A 8 T2 588 &
WA E X R 2 AR ZHTHRETHERMR T - B EENHERAETE
WMo HAFEETRAORTENE - F 0 BRA 1996 [29]F4R i 2 £ 2 )k B R4
(Multi-Beam Antenna, MBA)E ik » so &4 B fig 48 ) — AR S 47 B Em B2 A L
ER > FETIRBRARIGENAL  WERRERELREHLE—MEE R T
BRELENERERNER > BFELRENEGE LTI 386 RE T @R IE R
FremlBl ey R - ZFMMTERGEENILME > THE— eI EEFES
BRPTHE R B A E > MG e &by 8 R R AT R B 0h 2 F IR 0 5 FARE
W THE-REQIEE L FSRAHENREAEL > REEELFS
40ty S BB B T AR T A AL 0 B o B A Tk AR B A 1 (1) — A R B T A -
()8 B R Az ifirAads » T R AAF T4 ~ Q)R THEROBALH » &1 F
BN IRR I - R T A R G TR SRR L FRREAHEER
R HAAE LR EARERBRTER - kB PERMEZ A 2 k@ E
7 2005 2 2006 FA 7% 0 F3E 2 SR LRI TILTHHEE - pldw > EER
BE RO L A EMRRAG TR HHRE LT BETE MR EAER
RAALAMEER S RN RAETHBRERREMBEZALR R R MG E LR

B ik y K AER| R 2B % R E T #4e9 B 8y - SUIRG (Satellite Users Interference

13-



Reduction Group)#L 4k @ Z M RBE N A BRI E TR FHOE L > AU ERFEA
mlk LR F R Y 0 AT SRR RRME T MM AL 0 BT HK
RIEFR TE 0 F ik f ks & BT 248 M £ - SUIRG 4t3 T3 FH1F— &t 0 2
ROH T0%HEAEAKRBFLE > HLHLHEHIEAERE S  RIFRXENH G
ERGIFEETHFR ABRTHFHOHE - wE 13T THFHEALEXLE
B & &3t o

O a4
Odp M7 &
Bped iR
O2%2=x &
LY
LIPSl 3]

1.3 FEFHEEEAR F4

Je VT SF ARG AR B A SR SRR [12]-[31] P 32 ] > Moy BLR] 36 AT AR Z R0 T4E45 9% > T
PASEBAAZT IR - R IRRAERARF - £ —ROFERT > KT oA LKA
44 TDOA 2 FDOA 89 € 45 dfiy » AR e 3G LT » RATAE BRI B TS50
FIERNMEZRAEEZ - flw > HATHLERLA—BELASGETAAE  CELERE
B3R T ) B E R RAR NG RF RIFIAE IR ERAFH T A F B4k A TDOA-only
wy AL AT 5 B A HIERA—ERER AR > BAIBEIEIF I AT
SERE B 09 B3 0 KAV T A E B4k A FDOA-only 84 454445 o & Loy k2R
IR B2 TR 2SO B 0 RIRB I BY AL GG F R - A2 g A BA A 2 AT BRI
09T TR IR GG 50 - — RN E e H F gk £k ko) 30dB %] 40dB - 4 A —fx
W B I KR Bl T 325 > PAER A 2 FHEETRHOEBERT > &MT
AHJERA L FTHHME LM 5 R RBRER L » LRSS KXoy B dhiis &6

AP 12 ag 3g . MBA 89 427k » #1454 TDOA T3S 5k 4afe 2 0 ik

-14-



1.2 B R -~ M 2 @IE R &

i REAS A IRMERREE c BA R - NI RE]  BEERT - 2 E
XEEY ARRARBERALCERZIER > A ERdEx—  ALAER
Mo wAMTERERSILE R R EMERD RS (BarsdaE 2 Z %)
A b SNG % ~ DBS #5438 R A N ZHIKE S (VSAT) WX KE/®A
BT gey Lakoh Rpeh] ~ 38 KRB BELA H 7 ROGZMFE - IFMHETHR

MR REBERREMA > —IBEAHE TN WEBSEEETRLE
G S5NEHEBANERAMBR > BHIFIRERAKK CEE - FTHRRIEL
BABRALER  HABRREREEREEHE 2002 F6 Af 9 A » S 2id
BB B RS WEBRASSNNERTANEZIRETE X2 AF R
FEFKREETRGE c SRTHERBZETANAEFTH B HEETEAGREEL
EE o ERTAHMBBEA G RA@EHEREDN  CAERXLL R FHEE

G % A RALAE G a9 21 R - B AR AR EA A 22 B A o Je TR IEM 2813 -
AR EFH N EIT R 2 AR PR TR T RHE - B THREERES
ALE B agdE A dbk ey HAA Ao RET R RE  HX
R EFb @B MO REA TR IR 2HE - AEARBERTRELHLE
H#PTAR BB A BT B R 0 A4 R REESEERD - HERBF TR
IAR A E A R R SRR R~ A B A R E R
REE -~ B EATR B R E RS - AR RHRET LR M ERAL - HER
HERTARLMERALN - ZAAE ZTHIEXTEBZER - REBERNALAHR
VAEAZ ik BARYE 6 K m A R o

ZHABMRS 0 Fh o BEEHE (ITU) BIHE 2 M LB AR R H
8/ & 1345 o 7 ITU Radio Regulation Article S5 & » ITU & & # £ #8345 A 346
BT TR A ATIRZ T > & B3 5 48 B 98 £ 45 Be R A #147 ° ITU Radio Regulation
Article S21 R ¥ 47 2k RS 23R E G B FT L BE RF - £ @7 ZIRE

-15-



FAAMMBGERRER TR RIS EEELTEAMMER - SR TR E
ARG RE G THEE - A+ FRMRAES AR He R s ERAHETHTE
RO R ERA 0 AWM TETS T 0 HHEE EARE 8005 B RGRAZ AR R
T~ WA AR S B T e NS ISR A R AR R T AR R AR BRI ST R
ok 4k it 342 5 (UCUP: Universal Carrier Uplink Procedures )- 15 18 &g Satellite Users
Interference Reduction Group(SUIRG: s%, § &,4 Intelsat, PanAmSat, Inmarsat, New Skies
Satellites, QinetiQ F» Glowlink)Fet 3} ¥ 1# & (WBU : World Broadcasting Union )

Z %4 ISOG( Inter-Union Satellite Operations Group) #J Rogue Carriers Working
Group(RCWG) i &-4E B 589 UCUP B 3T B4 fr iz & Ht 402 &4 CASBAA (Cable &
Satellite Broadcasting Association of Asia) ~ SIA (Satellite Industry Association) ~ WTA
(World Teleport Association)¥ % F32F - A LiEHEE A ZMAR R H — TR AR
Fo TAERME T A K@k R R A R84S ~ Ri& L& EF R A MO XK EHTEROIEE

PIE A a -

R EZ AT B B S E RO E TR AR ~ B oA

oy T 45 A5 2 €42 345 (TDOA ~ FDOA ~ TDOA/FDOA)Z St AA B2 #% ~ HE#E & & 7T
BEE S FuE WEZEARTHRIGHMAAGKIER FAT HEER
R TR RGBS ~ BT HEEARTRREEZAMAEER

RERRE LT &%

-16-



—F FHEELENE TR kT

BEE TR > RIVERFEFELZLT TIREFHRELE ~ 258
09 XKL TIRAF R TR » EFESE TR LM > B ATATIR B 09 AL T
# > TDOA-only €43k ~ FDOA-only &4iik ~ 44 TDOA/FDOA &fiik ~ # 2 E
MBA Z4sik ~ 44 TDOA LT FHilf R4 ik ~ & 6486 LK & Bofasb 2 7% i1 MBA

AT AL > BT A L AT IR e Ak o
2.1 B — 3|85 £(TDOA-Only)Z 43 %

e XRE[1][2]3E 2] e sb R AL 4 flg F > RADIEIR A =R B F 45 Zipdoe | T84
%0 de 8 2.1 B 0 TR R R RIE PRI TR > 975 — B bk
ORGP R o T ORI AR R S e M B AT B AT R 0 TR g AR B R B LAk K ey 1R 35 0
R > 48 oy B3R A0 A8 B =t 50 4o 52 7 48 B (Cross-Correlation)~ #53  Z 48 ] (Cyclic Cross
Correlation » CCC) [3][4]¥ % % %X Z48 M (Generalized Cross Correlation * GCC ) [5]

R 15 T1F3 W18 TDOA > KA CHeIE A A > A ZTHFH R EW TG > nE
22 Fr > Mt Em eIk R A R MIERR T AR B8 R
LR A TR TARREAMLE - SRR H REAERFE IR EIT AL
B & %A 0B RIS R IR AE £ PT AT Bl 8 TDOA {E. v —fBRF R 3 » &
Al kA AER IR THRR AL E o A BERT » RA — MBI AT 2 7T oA A R ik
R Bl EBMERE LS ko) R4 AR EE S Mg E M mess E4 R
PR E  TAAMSALERT A8 BT AHEE TR LS B
Bk -
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Satellite 2 Satellite 3

Satellite 1

A

Mdin Bedm

Side lobe

E .
Interferer Monitoring Station

2.1  TDOA-only € 4% 4% fi7 ¢4 Bt &

Primary satellite Adjacent satellite

Axis of Hyperbpolic
Surfaces of Constaht d

INTERFERER

Station

2.2 TDOA Ff & % % % th &
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SATELLITE 1

U,(n 51 i |'d’51

U.‘(I'm}
Uz(r)
Monitoring Station f? ITE\?:]. i]
2% m Ve,
SATELLITE 2

B 2.3 R EAATey LT

2.1.1. DOA #4532 £ R R

TDOA W) T aREZRM SRR A ZB RO T EAE LR HATEAENHE
L EAER > BAFREREERA RO ERE > A RFH 2% &8 &M
WRE O AR RAERIR > Jefif B B S 0 M AR - dod BRI 5 R IR TS IR AT
R B 2L R R TR S IR IE RF 2B R R BT & A 091846 Lk - & 2.1 A TDOA
Bk 2 AR AR EM

% 2.1 TDOA #y3% £78[6]

TDOA % £A A A(S)

18 3% 2L 1 34 B (ex. RAVE...) 5x107°

187 B 9B 55 2% 4k IS 32 1x107
B & kR E 2%x107
Mo, B R sh 1x107

-19-



2.1.2. 4} 36 % (Differential Slant Range > DSR){% & &g 3 &

F % TDOA & F] A tbix w38 12 0 SRR IR VA R IR PTAF 3] 0 BT VA & SL )48 Hu g sk #2
i R FE R0y &k 0 BeiB &A% & 4} #E(Slant Range) »

B+ I Hkédzia¥F

S R & iE b )47 2 25 (sub-satellite point)
M HEsE & 28 R 2 B
0

3 3b & E 84 2 252 Ik 4k ¥E A (arc length distance)

North Pole

Equator

B 2.4 HEHEZHHERG=ZAH

242K\ =K IMS fidmss &2 & F(L,) s AL ARV HEZ LR
(Los) N éiE(LAS)ﬁ—FEK(%ﬁEJ/{% °

cos O =sin(L,,)sin(L,;)+cos(L,,)cos(L,s)cos(Lys—L,,) (2-1)
2 BAVPT RS LAWY R S R R B R(L, =0) L& PEMAAE(1=0) #(2-1)

7T it 2

cos @ =cos(L,,)cos(L,s—L,,) (2-2)

#ELT KT

r, =[(h+R)*+R*-2R(h +R)cos 6] 2-3)

Hw o h=fif Z g3 d 5 /2 (35786 km) » R=3IKFAL(6378 km) > 1, 3@t & £MHE

Z 4486



&8 2.3 ey &ATZEHE » RATT A 5143 5] 8 TDOA 8415 4

1
(TDOA)21 =Z[(Z2 +0) = +1")]
1
:_(|r52 —r|+|r52 _rm|_|rs1 —l’|—|l‘s1 _rm|)
¢ ’ (2-4)
1
(TDOA)23 :Z[(Zz +0) =L+ 0]

m

1
:_(|rs2 _r| +|r52 _rm|_|rS3 _r|_|r53 - |)
c . (2-5)

FEARAFARAGERT > PR CELFREE - mLam X84 7 Lt
T AR 0 R 0 AT /AT B ARG R A LAy B R THRRELRME
by b Ab IR I AR £ AR AAYEE £ 0 FR A3 A TDOA-only 89 4% 7 % » T 4% %] 42 DSR

E > 555
DSR, =1, = ¢-TDOA i
=[rgyr]-Jrg, 1], (2-6)

DSR, =1,, =c-TDOA

uplink 2

=[rg-r|-Jr,r] (2-7)

418 DSR (AR 7T A ¥k kdy b & A —1FA2 B4 - 3 F k3644 DSR 11 B4
BN KA Ty ik



DSR LOP

GSO

2.5 DSREEHKBHXTTER

EB 25 dte A—Se B8 0 &MEA 35786 km > B & €4 —F# DSR >
i dtw=dte-DSR ', 2551 2 Bl 45 #7 2 Se 2 Sw & B > dte 2 dtw A b ¥/ bk L&
B> mEmEE S AL EEARBERL  BPRATHEBRTARELMLE £ LR
B TR AL b F RO ST - B T FmTIRReQEE > Bk MRl 22 &l
BB RPTH R IRE Z AH BEBHAK 0 Wl 2.6 T

2.6 XKBTFHREEZRE=AH

2.7 XBTHRERIHE=ZAR



wE 27 THA—EXAYEA C 1F2TaERMEERX

cosC=cotf, -tane (2-8)

cos C = cos 0, -csc(Along)-csc, —cot (Along )-cotd, (2-9)

EXF 0,80 BAETIHFRERMGEZ SN Z I INRIER © ¢ & Se G4 Z L4

RERTHEBELNE  (2:8) - QA TH

cosd
- —cos (Al
tan e = °8 0, ( ong)
sin (Along) , (2-10)
2 72 2
dth -h2 “ht R)z —cos(Along)
4| dte’-h*-(h+R)
€ =tan - (degree)
sin (Along)
) (2-11)
FHMER=SenFEBLER-¢ > (2-12)

BT RBAE dte BEEAXAKTG=AF IAC > §E 2.7 T4F

dte’ =h’ +(h+R)* =2-h-(h+R)-cos0), (2-13)

cos@), =cosb-cose | (2-14)

HQR-13RNANQ-14) P > THTFHEREE

b= cos! h* +(h+R)* —dte’
2-h-(h+R)-cose

j (degree)
) (2-15)
FUR Byt HiaAe > &2 —4F R $E ey dte 1 —18 DSR 14 > Bp T £ 3ok H1F

B —fn B4 0 RS B 60— BE P& & 89 TDOA & — 182 {4 -



2.2 B— 335 & £ (FDOA-Only) & 45 7%

FL AR F AT € R4 EE 1 TDOA-Only 48 F) - KAV A =R R F 47 £
M E TR THRREGERRFE PR TEMHEE  FRMETHRD
RSB R AT IR0 0 HAEAZR] 0 T M4e FDOA » R E4nty3bIZ F A -
PPl ek EEAA MK BAEREGHEER > B LTHRTREENL
E o FDOA ZE AWy R B &HdEmsh & MBS E MRS B S & £ TR AR GHRL
$#%(Doppler Shift) » w8 R B 6y & AE 3k @ /F 8] — IR R EAE  sbhr R TIHEME
§ THRBERL R E— RER WS RTEETRE—FHRRSK > £2AH
L PATIFIRAR MBI 0y 0 PTAF R AOBF R 23R ZWK -

2.2.1. FDOA 25 £ R R

FDOA #) @Ak ZKHH> LB R AME LR B E 5 B 0998 RI24 M| B
SEPST TR IRB LT E AR 2 > LG AEB R TR > SR AR
BASR L EWIRE 0 B LB B THRAT RIS LB KRR PR k09 9R RIRAS -
% 2.2 % FDOA #3% £ AR £ o

% 2.2 FDOA #yzx £78[6]

FDOA % £78 % % {i(Hz)

1h4& 2L B 3L fE(ex. RAKE...) | <Ix107

Tiii} X G iij'%& 10
BB RHRE 2
Mo @y B R 5k 10
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2.2.2. 4} 36 £ % (Differential Slant Range Rate » DSRR){% & 4z 3 &

FDOA-only Ff & 4 &4 48 FDOA 15 > FI A 2.3 T &k T &

(FDOA)21= 'ivsz 'uz(r)'l(f - sz)Vsz : uz(rm)
C Cc

s Ly @ £ v )
; . (2-16)

(FDOA),,=-L v, w2 (f - £T)v,, uy (5, )
C C

+£V53 '“3(r)'l(f'f3r)vs3 uy(r,)
c c (2-17)

EX

SRS

SUSoEwEE L BE RIMSFG=1,2,3)

L@ X e T LR T AR FR 6 R o 0 A2 AR SR GG R A e B AR ) B
oo G LA T A R Rk AR L AIEE R > BT 3% A FDOA-only #4

AL Ty ik 0 TiFE] Wi DSRR 1A > 5514

uplinkl

DSRRlzglzf%FDOA

T Vg Uy - Vgt Uy, (2-18)

uplink 2

D%Rf%fL%HMA

T Vg Uy - Vg -Uy, (2-19)

AR by DSRR 3 X - Afse Rk B A JEARE 0 BP T 23k £330 43 2] DSRR
Wgte F & o
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2.3 TDOA $2 FDOA = #1824k

SR Aw T kA XRR[6]-[13]F 42 5] » HE B 2.8 Aiw » AMEAE TIRREd
B F S B E R AR B a9 2 0 AT H B R M i > APk TEe
WEMT THEL > e TaZCHLTm BRI G THHLNREZ
— R ME sk S RGO k> BT R gk E 2 e F F $had Eeyid
MR R T AR R 0EIE 0 BRI 4R B 2 TR 2 ARV X s B 1 2 BT
RE ey TR > BT ELAR R THREEARAEFNEERRERBZERE
B mAGMMIT I MEReR T TIRHEMAREFNAL -  ARTHERTE
WA R E AR TN E A AR AMBHIMLER  HEMe EZARES
TDOA - 7 4 » A& & & W 40 1 5] 09 AR -5 F 98 A 45 (v 4 2 91 3 @ BE R0 56 AR sk ey Al
HAEGPTE L) > ey A A S FDOA » & i Wig 18 S he &4T 5 BT 2 R3]
494 —18 TDOA 2 FDOA » # 7T £ b3k k & B3t f s — 4542 & 42(Line of Position,
LOP) > &y TDOA P & 4 #94 B 2 4% & #1355 £ > v by FDOA P & A 69 1s & 42 4% & #} 3B
ERS> MEAEROIBATERAE B THRGLE > Bd F RO TLFE—R
ZAEE [12][13](error ellipse) » A R &= TR T A% LMGE Rag#E -

SATELLITE 2

s ¥

Main Beam
From

SATELLITE 1

Interferer
Through
Satellite 2

Side lobe

Interferer
Monitoring Station

2.8 R Aoy EE
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2.3.1. X ZAE# % (Cross Ambiguity Function)

H#4T TDOA/FDOA # 2 A by » & T T A% Tk e dhinh it 2oy T512
IRE AR R R E TR AR 4 0 A TIRERESTER
AT RO SR ST R i B0 AT 2 sl BT E B a9 3 SR S BB KB 0 1338
DEWBFHFS > PFARNMTAKRA — &L X BB % # (Cross Ambiguity
Function » CAF)[14][15]64 48 B & 3 o fiy > ¥ 3L 39 o9 T3 SR 2 43R P dEAT#A IR »

AT EISARAEZ B ERF R 2 SRR 2 © Jo [ 2.9 BT T o

CAF N=1023 SNR =-1.5dB

Axyitau,w)

2.9 ®CAFZEHPIF0&ER

ST BRI SE MR E IRAT M 0 TR A B P o 3R R B R A 4R A 0 AR BR
B AT AR I E IR 0 B BER R > MENEIRMARMR IR B o dkh
Koo AABSHIL R > BT R AR BSRT AL B GG o W E R R
B 09 B W) R 4% S 98 B AR 4% BP & BT 41 K& 8 TDOA #2 FDOA - 7 Uk F[15]32 2] » CAF
B BT T HR B R R AR 0 R TR SR AR 0 R KA T

T/2
A(r,v) = j S.(0)S, (t +7)e ™ dt
-T2 , (2-20)
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P I i 5 t o= PR
vo= R RS T = foB L8 5 orr i chpr

A
Il

%) B B 4 A% S 98 AR A5 M3E T 00 B 1F 0 04T EF| R RAA - AR BT H AR 0

A4kt (post-correlation SNR) & & 4

2 BT snr’
k[14+snr(1+1/k)] , (2-21)

SNR =

snr 2 ¢ T 454 2 T 4898 38 14 v SNR(BP:4 sk T2 iR ] 6Y) » B L 3818 oY 383048 (KR

ZHAEARF]) 0 k & 9hiE B T (overspill factor) » 4% € £ & °

k =snr(% + 330 3E )/snr(*F i E) | (2-22)

2BT # 2 J& 22 ¥ % (processing gain » PG) » Bp 2 72 85 M) T Py #1258 T BOE 6 BE 8
PP BARBE R % > & CAF S5 1% > A8 B 09 &8 T LA R It > i W3 %48 B R 32
#% 69 SNR » 12 & 4% CAF 3 64 BF 3 m o PTARANTE A 6948 B IR R IR > &8y
FRAZT I F RN HIRE 0 FHAEPTH AL A9 IR EE » A4 % K A# TDOA s FDOA &)
KR 0 w8 2.10 Biaw o B4 0 B 2.11(a)(b) & Al A Ak 1 ] 09 3% & 43 3] CAF 84
Be#sE R o T A& & CAF 2t H 14 P73 2] 69 SNR & B 0 #54 TDOA #2 FDOA 14 #4
FIAR & B ¥ & R €A% 3R £ 0938w — AR @ % CAF 9 post-correlation SNR 3% %€ 7 20dB
VAL > PAFE| B 6 TDOA #2 FDOA {4 -

Relationship between main channel SNR and k with PG as a parameter
70 T T T T T

60 20dB

50 30dB
40 40dB
50dB

60dB

snr{dB)
N
[=]

70dB
80dB

30 1 1 1 1 1
0
k(dB)
2.10 & F4Fi@iE SNR(snr) ~ 4835 B F(k) ¥R 2238 3 (PG)Z M4 R aHREHEZ
SNR 2 20 dB)

8-



CAF,N=1023. SNR = -8dB

B
=
hu
=
)
<
05 . ’
FDOA 10 TDOA
(a)
B
3
I
=
%
<L

FDOA 05 -10 TDOA

(b)
2.11 CAF ## # £ > post-correlation SNR 4 (a) 11.128 dB (b) 22.356 dB

AR — i e IR AN 0 o R BRI 5E 6 3005 98 SNR Z B4 &
B R M RE AT T AL d $H BT 2 BT E B 0013 58 50 B AR BT T3 R R4
R AR ERETHRRERTOHHERT » THI R X THOHZHE
1% 3t By 487 29 ST AR B T35 98 o B 2.12 & Ku AT ITU #h R &35 5
Wk o BUIRI 0 F AL PG 3L L 60dB 0 H EAISE PR R % TR E 2 T4
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f£%F SNR & 10dB » @y & 2.10 T & & > AkEIRT k & 50dB 175 7T 13 2] 48 % #5049
CAF 3t > PR TR R R-F& 11 2 REF > SR K TR R oh By 47 2 B 1% A %
LA FELEE METHRRGEMRTE 3 AR RRTRAGMHEE M AE

®s 10 EAL  EmRE R EMBE AT E LG TLRE -

ITU Recormmends, Antenna Patterns, 14.25 GHz
H HRA H H IR REREL

i +{ — Dimension=8m |
t4-=1 — Dimension=5m [+

. Dimension=7m |
11— Dimension=9m

il i e Dimension=11m_
T N R

0 Py bbb AR
10° 10' 10°
off - axis angle (degrees)

B 2.12  ITU R&35/ & k2 32 3(14.25 GHz)

HA CAF JE 3215 69 SNR T35 5800939 7 AR LA E 0¥ R » Bp =T 13 2] 0 B

ZPARR Z W[ T RRE 0 w(2-23) KT -

1 1
" BANSNR' TSNR | (2:23)
2R BT, 5 R 22K T RA T HIFEFH > TR T
T/2 2 2 oo )
[ 2l ar [_r6.har
T, =27 [FA——— B, =27 | —
[, Ju@f ar [.G.ndr 24)

s U0 g O sy o wam a2 3R 043 30 00 o) R AR B R - R4 S Ao da
SRR B0 LT 3P4 B2 N £ 0 A AT R S5 3R 0034 T AR AR A AL AR 8
B4R 0 o374 5 SE9R 5 £ 00 RE AT B L1335 0034 AR A 4 0 AT 4 64 B4 -
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2.3.2. R EMEE

EHAT S RO TIRREALE » TAEN K LI5S EF4E TRR 6 T8 0 4K
47T oAAE A — R Z A5 B R 3RS SR e E o B AR A T

sk g Ran Ul e gy e s T — a6 R kT
X= [Lon, Lat]T

"y

» X AR ERE — F A 0 ey R F & E(probability density

¢

function - f§F% pdf) T XAk & =& °

p(x)=(21)" (det £)™"? exp[~(x—p)"E" (x—p)/2]

(2-25)
He pn a2 ae2 0 X 4 X ey 4 246 ¥ (covariance matrix) °
X=[o,],
c,=q_ ﬁr{ , =12
po,0,  for j#l (2-26)

' 0,270, 5 R & Lon 2 Lat %)% 6942 % # (standard deviation) > p & Lon ¥ Lat #4348 ]

B ERMF LD ExKAIEENEELE P A —EFFEXRPEU

x-p)'Z'(x-p)=c*,

(2-27)
BB RN R T ES
P=P{x-p)'Z'(x-p)<c?}
2 € p-1 212
=—— | e dt >
2N2r(p/2)L) (2-28)

EbchF® pAmExeysE (- )&% %E(Gamma function) » & ¥ p ¥
L ACmAERT > RMTAFE —EEEER CHPOBITRE L BALEA

WEE R ey E L P AR p=2> EXF W c TERc={-2In(1-P) » FARIE &K PT
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BEYHERP e —FRc R 237 KATA

I Flon—ulf_2p(lon—ul><zat—uz) (fat —p,)’

2 2
l1-p o, 0,0, o,

’ (2-29)
C BT R L B R R — R B R R ENEE o

2.3 AFRIBEEAAE NOEREQ H—FH)
Prob.(¢’* <Q)

39.35

63.21

77.69

86.47

91.79

95.02

233. MRS FELGHEBRRHKRE

BRI h A MIBAS IR B Ay AR aF R AR iR 2 e R £ 0 IR T AR MR B A B
oho RMEJERRAE - BT R NE - BRASEXMAMEEFREAMN - &5 TH
B AR SR PR L 0g3R £ 0 RATT A S 5 F36[12] 0 el 2.13 Fi 0 A £ 57k
R D BERERFGVE - BTRRAE - S RBEHEEES S F RO
e — WILAL F O Aoty AIR1EIR) 0 & R BT R 09 A B 6y s @ BOR sk AT 0 B
Bk oy MBI R B E S EE5RE > BT THEIREARGAAREE - Bl EHW
FEATIER 0 AR RF R GE R 2o AR £ 0 SHI R S F b a3 RAL H o AF st 4 B A
MO Feby S A by R B > L 2Rk Ah E &R ER K54 - R
Oty 5 b ey REREIEAL E > AR R Z SRR MBS ML B 2o g8 £ > @B
B IE 0 T VA P fiT 2 2 J& Ak (ephemeris) ~ 17 2505 ~ i Bl IR IL A 4 - K
REF EHBFHREHNTARAENPE ok 24 17 - —RBERT > SF 38T

TR BRI > ARREDE RN REH R AHOR AL -
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Interfered
Satellite (S1)

Adjacent
Satellite (S2)

=
Reference
sle vy

;ﬁ\

3

Monitor =

/
E i
station
Interference Reference

Location
2,13 eANBF G008 R A Haly
% 2.4  45#1235E 45 TDOA # FDOA 3% £ #4945 E(F 3R ¥ 4 # 354838 1000 2 2)[12]

TDOA

=3

Value without reference

error term

Value with reference

Propagation

5x10%s/0.26 km

2x10%s /0.1 km

Satellite
delay

1x10°®s /0.05 km

0s/0km

Satellite

position

2%x10°s/10.4 km

1x107s/0.52 km

Monitoring

station

1x107s/0.52 km

5x107s/0.026 km

FDOA

error term

Value without reference

Value with reference

Propagation

<1x107° Hz/<1.2km

<1x107° Hz/<1.2km

Satellite
turnround

oscillators

10 Hz / 11,700 km

0Hz/0km

Satellite
velocity

2 Hz/ 2340km

1.4x102 Hz/16.4 km

Monitoring

station

10 Hz / 11,700 km

OHz/0km




2.4 R L% )k #H X Multi-Beam Antenna) € 4z %

S AL FEAT[16] 0 —AR A —RAR P T 2 R B E AL BAD AT HIRALE
MR AL B R REE A RE R &R B 2.14 BT TR
REWERERGER  BMELRGNEE L LI B RET QR RITE
BBl F AL EEAMTRERRIG B 0L > THE] —dlbe 238 3005 54 pT

S CEE Y SR OE ERACTIE D S & S P E SR L SIS ¥

REEP L TR TREAMLE - WAL FFOEELE ()R —FEBPTER ~ (2)
IR R AT > TR F AT~ Q) TFEEENBRAEN KR FaE
S fER R A B AR S FI SR EEN e T RAREHEENREK

Bk WA AR R E A ERRPTER -

Multibeam Communication
Satellite

Feeder Link
{Beam1~N : FDM)
Ground Station

I Antenna
RFI Patlern
;-f;n Beam Detection & Ca.'l.Darta isnl
'J =gl Pair #] Heasurement ek
e ) 5 Spectrum

*-'1":-# “==RFI Emitter =3 Analyzer #! §§
gog #2 'T':l%
3ij;;;§z%

214 A TR TN Z % H R KRB E[16]
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2.5 44 TDOA 1 (Interferometry) 3k 5 € 4% 7%

et BB F o KA E 48 IE R aY 4k AR AL (Polarization) ik Ak A 47k 45 5T 69 4R
FTHEIMENEL ATRGEEARZL  FIAEHERF RGO AL LR —H
R XABACHY S R TG AR e RS A G R RR AT aERE o B AR E R
R RE BT THME LT R3] — T IR R4 PTATT & R 3L 4%
ALEE N R Z R RS 3R 00 AL £[17] 3 Beak 3 SUBRAL 8912 SR & 48 oy T 4k sk (R 3% 5
o BUR Sh o oy iR AT Rl e ARAL £ 6 B 4 3 RERR A E 4 0y 3k 42 (Baseline) 7% i, — 18
B éd > mbBEdm @R EE A — 5 B4R 0 BB TDOA P& A 0945 B4 > Bp
T e TR E -

Curve of Constant
Differential Phase

Earth

B 2.15 FibiagessksEE[18]

2.6 44356 K &% (Radial Basis Function)#g ¥ &2 /% dL
MBA H #i7 b 4L ik

HEAS I AF[18] 0 —AI A MBA % k20| TR e 77 @ o R 5 340 42 1k
G AR 0 AR TR E 0 € el DA B AT 2 BTSSR 00 AR
Ho ~ TR I R LB BA ] AR B9 5 00 A HE AR T T a9 R HE AR s K
WAL R R EZ R LR BE R A REE - — kW E  AFEHER AR R
A EERAMEABERKDIRRL > BREAALRERZ S §E2BRE KXY

FobH R BRI A X DR BAE AR -
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2.7 &

AFZFFRMOERLEATRMHETHRR M > RERWNLT > AHELER
THEFOIELEE ~ ZRNY XBLTRFMG TR - @ TR0 E LA
AL o EIPAE IR A AL AT o4 KRAOTHARATag&E R
(1) TDOA-Only & 4 ik A3k Al = AR F fi7 2 He b iy T2 9% B3 TR 5RH X

B— kTR G R RAT R o AR THBE R T REIT AL
(2) FDOA-Only & 45 ik 84k F] R B % M5 23l T390 T £ TR

W RE— REALRBEER > R THERLE - FHAGK > TE2LRAPITH
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EARE KR EEFENERT L RT3 B3 BTk E
AR TR R AR AL » A 5b AT RS RGBT » &AL
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TARARFF G By 0 443 FDOA #y A ils ik R - A — MR L TR L —B
B A B THR > 51428 FDOA g 2 faitiy » €W ARE S THEBRBH A TERE D
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dl dE
21| _ a, 4dp —dl=A-d >
dl,, a, a, ||dN - T~

[ g = é-l dl (3_1)
b
a,=Vil,-e, - a,=Vl,-e, >
ay =Vhy-e, > ay=Vi-ey, o (3-2)

AEEXF e e, 3R BB AMR FRILFORLEAGE > L2, &% THE
R AR BA 1 B2 DSR > dES2dN 4 51 24 545 P72 B5 R 36 T 9 4B AL ©

TR FEM Y BB SR £ > 8 A — 18 3L 4 4B I (covariance matrix) C Rk =

c-(ar)-|) 22}

2 92 2 2 2 2
apdly; + ay,dly, —ay,aydly, —aya,dl;

1 {
== = 2 2 2 772 2 772
(a,,ay, —ay,a,,) | —aya,dl, — a;,a,dl; ay dly; +aydl,

2

lro o, 5 o
W =0p = D [a12023 +a22621}

1
Cp =Py = _F[aﬂancgl _a11a120§3]
Cp =0y = Lz[alngs + a221G§1]
D (3-3)
dly $tdl,; % DSR syt B HALH > 0, 0,y 5 BI& v 4T 2 F7 & 4 8 DSR 35 4R35

£ 0,0, 7R R RE GO E AT O FTRRE > ppy B0 Mo, A

D= |a11a22 - a12a21| = (VL AViy,)-e,

=|L||L,|sing| e, =%
r (3-4)

L, 2% DSR {& 84 #5 & f£ T3 R 7 45 -F @ (Azimuth plane)#y 58 > @ & TDOA Ff £ 4 8
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_ [ 2 2
o,= O-E+O-N

1 5 5 2( 2, 2
=B\/0-21 (azz +a21)+0-23 (an + an)

’ (3-5)

Btk RATT G- RXRANG-5)R T 0 /FE3FARRZE - DSR 3% £ 81 TDOA % #

Z [ e B AE » de T XPBTw

1 0-2 1 0-223
|sm g0| sz

(3-6)

ARIE X PR ey %X o KT IAE B TDOA A1) HAR R EZ{E 8 DSR {2 B 42 &
A ~TDOA R Z¥L DSR ¥ E £ Ffa-TFaaEMegbiz - AT —f P e osit

S AL R R LR MRS SRR ETE -

3.1.2  HAERH

f£ ¥ TDOA-Only & 45 75 ik A o #7 A7 > o F B XBK[19] L AT 5% 6 AL 2 R R BRE

R A IR EEMNE > LERASABERASHELAER P2 THHESL
EUTELSAT 1IF2 45 2 10°E #4945 & » % 4 $a 448 447 2 % EUTELSAT IIF1 2 IIF4 >
R4 2 13°E 12 7°E > T 2A433] i 40 TDOA 8444 %-0.5393 ps $2-0.5857 ps » 12 72 8]
3.1 #FHFRIERERZ O RFRE > MARMGER FIERIARE > 1245
BT ABRR B EEPTTE 6 RiE DSR A2 B\ E AL R EAaE — 3 wh 3.2
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RHETREAE -
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E "'l.:._ H J.r

= 5= 22 =25 =& di =k ar

3.1 TDOA/TDOA % #l 4 R (## 4 #2.42)[19]

3.2 TDOA/TDOA #%#% 4 R (fF 7 32 4%)

% oh > KAIE & 2.4 PTARAL 00 TDOA R Z R E(B 4 b5 A GREK)

%A TDOA R £ L AR B E - T aRARMPTR T L KATARE

T35 R 22.62422°N  120.26589°E

% T34 2(S2): 110.5°E

eh sk 2 (S1) 107.5°E > (S3) 113.5°E
F 3R ST 2 4}$6:36528.0438 km
F# R S2 % 4}3E:36458.4729 km
T3R8 S3 2 4} #6:36407.1908 km

B 3.3 ZAH Eileh Z BT EPTERM LR ERMAREGERLT &



|48 TDOA 18 ° % %] %-231.903 ps ¥2-170.94 ps > vy [ + T #1 %X 3] DSR 1% & 4% 49
& AR o 5 8 TDOA & A B3R Z0F > TAL L BGREw THR S/ 0 KIg
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TDOA-only LOPs
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20° 1
i HILIPPINES
10° 1
110 E 120 E 130 E

3.3 TDOA-only LOPs

WE 3.4 THEF > %3%€ TDOA vk 2B A& 0.1us ~0.4us = M > T3 3] 84

FAZIRE A 41.3km ~ 80.4km ~ 121.6km 2 159.6km » 1A & 6 IR 35 R K » 15 MR £ &7

2Ry

aiFtaE R > TR BRERRE & TDOA P& & b4 BaR & A 4ag 0h.]s o #5h3%
2ARE AR 0 BTA R R4 TDOA A 23raysR 2 » HTfaayE R e 2 AR KT

R

s
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TOOA-only LOPs

TOOA-only LOPs

© Estimated location o Estimated location
o Interference loction o Interference loction
B o "
& &
22]N 22|N
$3/82 ) S1/82 s3/52( s1/52
113 E 1200 € 122 E 124 E M2 E 120 E 122 E 124 E
(a) (b)
TOOA-anly LOPs TDOA-only LOPs
o Estimated location © Estimated location
e Interference loction @ |Interference loction
ipei
Todn T

TANGAN

22N S 22N

83152 | s1/52 $3/52 |S1/S2
118 E 120 € 127 E 124 E T18 E 120 E 122 E 124 E
(c) (d)
3.4 TDOA-only e A3k £ 8y €42t R (a) TDOAcror = 0.1us (b)
TDOAwor = 0.2ps (¢) TDOAerer = 0.3ps (d) TDOAere: = 0.4ps

BT RAMMEAABF 9RILEE > 41 Fl o) TDOA 3 7 ARREM > RIE R
fishk 2 0943t A B SR EMEE AR LY 5T > e B 3.5 BT w0 o R 4T ¥R 1E
TDOA 3 75 ARk £ # 47 256 Brwy i #E# > % TDOA Z ¥ HZ R#k £ 5
Orpont = Orpona =0.1us > PTAFEI 643 FARZR £ & 27.117 N2 > R EVEE L F @A
59.35km’ » d% Grpon; = Orpons = 0245 * FTFE 693 TR £ 4 31381 A E > 3
W 4% & @A 265.51km’ > B Sb TR E] © & TDOA #9345 1Rk LB KM 3
WE ey A g% TDOA L E4 > HRRAEMWE kMW E k9o H - &k 3.1 &
TDOA-only & fi ik 2 3 7 AR 3R £ 3k Z A A 2 ki@ & » T4 & TDOA R 2 %}
AR ZARE R e) B G H K -
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Distributian Distrbulion

100 w ; ; 1o ‘ ! !
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] || s - =2 |
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1 Ot ST NV A S . e

n I 1 1 0 1
o 100 150 200 250 1] 100 180 200 280
Error Cistance (krm) Eror Digiance k)
(a) (b)

B 3.5 TDOA-only hw ARk £ 1% oY) 453k £ Gt B SR ZWEE 09 5 A7 (a) Oppoy =0.1us (b)
Orpoa = 0.2U8

% 3.1 TDOA-only 34 77 AR 2R £ L3R £ 4 B = R 58 b L oy A

O 1poa1 =~ Orpoaz

0.1pus 0.2us 0.3us 0.4us

w5 B Kb 23.811 km 46.24 km 75.947 km 92.424 km
ok [B] 429 0.734 km 1.5873 km 2.4372 km 3.1515 km
% B & A 59.35 km® 265.51 km? 591.83 km® 915.07 km®
B I ARRE 27.117 km 31.381 km 48.723 km 68.021 km

W B 3.6 T2 TDOA-only 84 424k ily » AR R ERRT » HEaHEE
BB > PT3 T R0 TDOA 3 7 AR3R £ 4 0.1us 3] 0.5ps » % T34 2 £ 110.5°E >
— MBI 2 B A& 107.5°E 5 fe ok 2k T4k B % T45 47 2 A 8K R % 0 4 Bh T
2 RATHRREFT MG ZEDGHG > 3B A7 Z AR5 T 129809
R¥EE > w5 — R 2 112.5°E 2] 1185°E » B ey BB RTAH & »
T TDOA FT g £ 0)R £ & % v BT Z 2 T4 209 MI & 24 3 AT > AT A&
Ao AR EMABEHR > MFEMMBA 3 EA L TEA N ESARESILER G
KK AN AR AT ER > TAF ARG 3 EALYIEE - HE 37 TH
B AT 2 M a5 TDOA 45 B4 & A e Bil% BT EMBE K > PiAF2leifs B4 & A bt
AR ZEAFRELREE o 75 AT ZRBFRRKRAF » BT A 469 TDOA AL i
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X o BfF A TDOA REMGHT » HEMBE R > #HARENBELO TS -
fefir 2 M et JE & K& - B 2R LA H 8 2] 7 2 K Wi Ko - $hBh 47 2 P
WEI TSR R TR EPTRE 0. E3F S > fmHi@i#E SNR g 218 € 912
TR RGOS A M- B 3.8 HELE T B dhp i 2i8d SNR # L TR 2094

WA S BT 238 SNR &0 0 AR E e AR R ey Y

39 AEBAFE THRERATHARERZNBE > THEEETHERAEL
% 20kHz B > @3 B R o) AR £ 0 £BT W AM s 6912 5898 AR CAF =t
FERF M £ 8 > PT4FE] 0 TDOA AR £ B KPTE3 - B 3.10 A4 17 PG AH
TR EWNBE > THEHE PG LA 40 ~60dB i > FriF R 69R ZEREARF > i E

PG A& % 30dB B » A1k 2 @OAAEIE K49 100 A2 A 4 -

14U T T T T T T
: : : ¢ Orpomr=Orpoay™0 1H8
Nra] T WO IO O SO @ Orpou=Orpoaz 0-2He ||
: : : B Trpomt ™ Trposz~0-3KE

L]
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100 p=----8 Ao A -0~ Trpost~Trposz 0 2HE [

krn
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112 113 114 115 116 "7
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included angle of the LOPs of TDOA-only
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TDOA-only rmse
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B (3-7)X T A - TDOA-only ¢4 & {4k sk B4 L, ~ L, (DSR ¥ B £ TR H
fif- by &) o(DSRAZ B4Rk A)R M M L, L, @ B3 2 MR A AL

2295 .
5 &

=]

B 6% R 4 0 TR AE22.62422°N  120.26589°E » % T3 #7 £ £ 110.5°E » #
BT 2 5 | A 113.5°Ed2107.5°E » & A3 113.5°Eay 87 & $hid 841 £.0.01 £ > o1poal
=orpoaz=0.1ps » A8 ¥ BF M) &0/ B 24N BF » 7 2 /2 5 =5 B (apogee) A8 # I
%120 17 B fe SR A& B (perigee) /3 2| de B 3. 1169 & R > TR 2 £ P faSH EZ T
—REFM N LR EEREH KRG 2B TH B AR ERDMIE A LM
¥ B 4 0hsi24h e - SbBF 47 2 & frapogee » DSRA% F 42 & AR » T E3.12F & »
P VA AL 38 £ B0 AR #HRE ) & 12000 > 47 B R fEperigee » DSRAS B 42 & /A #0]s

FRiF 5] 6 i 2 @b K °
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Included angle of the TOOA-only LOP s
1 E T T T T
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3.12 BE %462 DSR uﬁﬁ%ﬁa(ﬁuﬁwfﬁ 0.01 %)
B 3.13 3% & 113.5°E 2 sish i 2 e P a4 E 4 0.5 & ° f 61poal =O0TDOA2 =

0.1us > 33| B ¥ BER 2 6 N BE 17 - 31 A 17 J\0E 38 5 35 M A& > RERES
Ay B K 0 WIE 3.14 TH B AR RHEAFEE 0 DSR AL F 4269 &k A €M 0
QLR A FATOYTE R EIF AR E R K > THE 3.15 R@EE - B FHHE %
DSR # B #F THRR F - F@meg @& » £ — RAFR N6 S LT - & S a4
BRK > AR RGERE S —BEEE RS DSREEETHRI L FERZIGE
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The mchided angle of TDOWA-only LOPs
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o
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0 a 1 15 20 25
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3.14 nFM %1t DSR 15 B 42 & A ($E 4L 0.5 &)
+ North

Azimuth
Plane Projected DSR gradients

vary with time

Apogee

t1 tz
S East

3.15 DSR #: & A T3R5 4x-F & 2 b5 F 4L+ T H

fixed

3.1.3 BRERFH

WAL 4 R T A & - TDOA-only A5 ik 6945 B 42 & A 488 6]y > HAAR £ 695%
B g 0 % TDOA R £ 4 0.1us ~ 0.5us » ¥ FAR:R £ € £ 20km~200km 438 £
FER o mAPTEANREME EERNELERO T LR KEMEEIET RN
WE A o i F BT R R T A EENBEN > TERE X THFERELT

TR MBTERRAR - AT ERY PR THREE W EZESE ] > M



DSR #E#ZHETHRFT 2T @5 B(L)ER > RIEG-6)X - THIE 09357
WRALIRE P A % & A& #4T TDOA-only g 24 BF » T A8 A L% T35 45 2 Kl (&
BRI E 25 —F aFRF BRI W EHRRNERE > BLHRBERR
By SH BT R PR B 0 TS IR D R @b TR AT 2 AT HC B0 B53F 5 > @ 3w
AR AR - WARRERTA S » £ THBRERATEDOERLT - B L0
B8 ST B0 A RE AT R AR 2R ARG e o Mo b A B iy A O 8 PG
15 57T 43 LR A 0 AR

A EHEPEF MM AR E AR ENFRLT  gEA AR
BF(~0.01 ) > f47 2 MIFG ey b M S ALAB T & — A F 8 > PIAEN SRR E L
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TDOA-only #9545 bF > B4R E BF Y B P4 E R EIFRAE 0 BF R EE AT 242 0 AR

3.2 FDOA-only & 4iik

S RAL T ERTAE AL — R RERT 0 % THRERE—FHRER &R
& Bl TDOA 84 A5 F 4 B > A2 ) ) B 3848 B B 3L K AR R P& 12 B 32 0 B ) £ 8% » 1350
SATRE » SEPT#FE] ey TDOA AR EZH K - 5 —HERETIRERLE - KAEHE
Wy AE 5% 0 548 TDOA 84 %4 3k fif > 72 $UT W 3842 4515 3% 89 48 Bl (correlation)
EHEF > @& & S AR M E LR 0EA > A= KA I B0 R R IREE AR P RE 0 B R
EA RATIREE TR £ > BRIFRAT AT R IEAZ 0 BF M) 2 A VR & 1558
B3R ) L A& A &k F TDOA o @ 4x iy iR 812 SR e 4 > PR ikl ey i
R > &ATAF 842 A FDOA-only i & a0 BAR © 3T R & H st 24
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321  RALHEESH

ETARE RQ2)F e.42 2] FDOA Pi & 4 69 DSRR 45 B 423t ik £ A 2 3.1 pf
13 TDOA-only #8 5] 84 AL 45 4 & 7 0% » A3 1 DSRR 3% £ #5214k B 5 B & 4 Y

BERRE o L TIHRATEMRBRREM RN — AL 2282 CREAT:

2 52 2 12 2 2
1 { ap,dvy, +ayndvy, —0y, Ay, dvy, — analzdvzzl
9

- 2 2 2 7.2 2 72
(a,ay, —a,a,,) | —a,a,dvy, — a,,a,dvy; ap,dvy; + aydvy,

1
— 2 = 2 2 2 2
W =0p = D [a12023 +a22621}

2 1 o2 — 5?
C, =Ppy = D 451050, = 41,131,053

1
— a2 = 2 2 2 2
Cp =0y _F[anczs +a21021]
(3-8)

dv,, ¥ dv,, = DSRR #4#%& % 1L14 > 0, ¥10,, 5 7 Z W18 DSRR #4345 7 ARR £ O,
o, R ARE T @G T E eI FTARRE > Py &0, Mo, WA
D= |a11a22 - a12a21| =(Vv,; AVy,)-e,

lrlingl e =E

(3-9)

V. % DSRR 1A 6494 & 4 T 1% IR 7 42 -F & (Azimuth plane) k89 5% > ¢ % FDOA Ff & %
o) DSRR 4 H 4 & /A o A L4 41 )9 8 U F 7T AT 3] — B ERE 0439 7 AR B ALk

2
é’

_ 2 2
0,=\0,+0y

1 2 (2 2 2 ( 2 2
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o S F g 78 T AL AT M S LAY AN R AR FARR E A
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By Ko 0 (2) FDOA 34 75 AR 3R £ & Oppon = Oppon, =10 mHz » P AT B 6434 7 4R 4
RE L 14.04km > (b) Orpop = Orpons = 20 mHz » F4F E] 6434 7 M3k £ 4 26.432 km o
=T vy W 8] BT & A AR E AR E MOk 0 % FDOA 3 ZARRER ST » REME €% ¥
DSRR #4945 B4 R E Ky %k 3.2 & FDOA-only 4% 3% #if £ F F] FDOA 3% £

W » BTE AR ZMGE Kiahh - AT FRRE -

Distribution PR,
100 T T T T : Distribution

numbers
numbers

I 1 1
100 150 200 280
Error Distance (km)

(a) (b)
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15 B 4 & A @tk TDOA-only 2 FDOA-only 45 B 4 & & & 32357 90 & » 3% & TDOA
REZ A 0.1us ~0.5ps $5E A 7 FDOA 3% £ & SmHz ~ 40mHz $5. [ N » AT4F 318935
AR TR ZI %A 10 A E AT 2 b TDOA-only $2 FDOA-only #4 2 4% 4% 4 B 3% 64 4F
HTHF B 0980 093k ZAR B @A o 2RI Y EARE N a3 FER) 0 A 4 0 T AT S dl
ERBAR > R FTRBEQC D TRZAAARKRGHEMR L EHLG R AL



LB K EHEREEST > HREZOPBERTIRE 2N EXFEFBRGHE
FIfG > @3B 22 SNR FHEHF % - dABRFH > ARERTFEFRMAE
ROGRALRZ » FTALE TR RIET » RAVL AL SHEGTER > AFFRME
W ALK o MR PG AH T ARAENBEF & » B Ll HarH A 5]
FDOA ik » FroA L3170 PG (A 89% K488 fts - i RIVBRBATF RN RT A
d 0 % PG A& 60~70dB Af » A58 £ T 4EH £ 50 A 2T » 2% PG {EAF1K 3]
50dB Bf > EALIRE @I ImE) 300 A2 A A 0 BTALBAT R AL E AT AT 0 ARG E
REORBEPT H 60 PGAL > MAFRI ey R R - A TIRERATHBE T @ B AK
B ERBELCEFERAAHT AR T EE > e a IR kAR

TDOA-only X + FF 1A =T K FAK 4 B 88 |~ P i 4y A4 3R £

A FHWEPEGEMMNE > EAHELE SFENEIRLT > R E
RAGHREE TR ER R ARGE > GEBKRERGF  FH E15 E & apogee
perigee i ¥t €473 DSR i DSRR 45 B 4244 & A ¢ M vt 0 & 2 180 & » T g (3-17)

KiF4m o b€ & A JEFHRYTILRE

34 ZFRABTHRITZHERGTRREL AL - BWAEE
*

LB PTIR HTER i F 0 EBMEM 7k 44 4 TDOA 2 FDOA 2
R R AR ETHRRC A AL B RRRAAREXAHA
RGPS E & A S 0 B A& % B DERA & 2001 4 5% 52 64 QinetiQ 2 2] 44 satID
A% BATCERHKIVMELEN - BMBEERGH LESHENE] > Ah—REE
B INTERFEROMETRICS &5 TLS Model 2000 % 4% B 77 Fl AR 424t R & B % KA 2
WAEEAER - BTG HMI 2 TIEFHFoRE  Ea R R 2 P79
WAL BA] > Sk EEHE TR ET AL > WH St > 5B BIHA RS T
WEANBRE WA THERBESRSTREZE2 P FR-FHELTERSNT
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BRI AL o NS RA — WA B E o AR B R A B R A
FEHIT AT 12T % B A B SR A T B A A AR AR B A0 T AT © HOR AT
bt AR AT T AR bk 3 TDOA/FDOA 4 fif B F 4L 4 H 5 05 & — T 4

Ak 0 ik o

#t 2 TDOA/FDOA 4 15 2 F 5 5 2 45 5 45 ZOR % e TR AR R ()X 2.3 Frifi -
gy LIl ag B R A A PTAFEI0REME S Z G A TREINRTALFFTA
o E R A A S E AR BRI F B e @b T g S g RER
AR H 4 AT 4] A TDOA/FDOA # 4 MBA 84 2457 % » sbir
FAFERIFEREMEAG KD A —RAEFERFEEE TS ARENE L
WA S L BAT £ R R0 R AL Hoaly o 3 AL > RIOVTHERAN R — )k REREN
B ki ITR R ENF > TH B BEIIT S R R0 E BB ERRDE
MR AL F ey RF R A N THRR T AR S 0 Se B 0 BRI BRI R Sk R R&R Y
AL > T RE AR E M SR AR ML R B PT A A WRE  BHEERF > LT R
BE AT AT 0 RATIRE o F b o 4R E PR IR BY T A% o 7T Bp B B AR e 4K
FiERYAL E o SR B T4 A A B 45 T BUR AR L0938 m o FFtm e H AT 9A i

BEF S MM B -
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3.5 &

mh ARG S IRIES > TiH4k KFE 26 RT > &4 TDOA 2 FDOA

B R R BT R| R TN EE o W F R ¢

T— TDOATFDOA TDOA-only FDO A-only
FHEEH (ex 20 kI‘I_ZEI good had nedium
PG{E (=50 dBy medium good bad
def B i i = SIE good tnedium had
= -30 dBy
R X X O

R R B 0 RAVT AT 693250
- FHERRBARERAHRGERT > THEERARKOH LM RELE
AR o
- EHBhi@iE < SNR B TG PG AR K E » 1291545 £ s 55 % 32
Ay I R 38 K
- EBTLR eGSR B A AR LR AR EAAHIFH IR R AR E

EA o EEBPIATE AN > TEZRMAFME > AR S TlaagErERE -
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B 2 BRAR TR TR R SR

EE BT B TR Akt F 0 B4 F kA4S TDOA it FDOA
Z B R AR A 0 AN AR R TR AL > BATRRAA R RN #H
BRI E & AR 71 0 B 58 38 Bl DERA £ 2001 4 5%, 2 89 QinetiQ 2 &) 89 satID
A% BWMEERARKRELEN - 2NHEARGAEEEHENE > A —KLE
B INTERFEROMETRICS #4 TLS Model 2000 % 4> B A7 B AR 2 - R & B % RHT 2
WAEEHER - MBS EHMTE T FH0ORME - ERMEA R — i ZHITHAE
PRGBSk M H TR BT 0 W Bde itk 0 5 E BIEKA R YT
TFEHNEE > L TERFTERMST AR L FEE—REATEESNT
BREMLAG WAEGERA—HAZTHNHEE  HAKRAEE T AR AFGA
HBAT YRR - A2 7T F B AG A B D@ A5 47 EAE L AR AR SR BA T 2 09 7T AT M 0 SO by
Loy R BEEAT T AT M FRE 3R » TDOA/FDOA 4 47 2 T35 IR R A% B a4 & — 8 T 5

F Ak 6 Tk o

12 iy A8 B B AR B A AT IR TR AR HBIRT - &4 TDOA
FDOA w9 2 42 3k fir T3 RIS AE 0 T M o R by AN B 845 JAl 45 Tk &
AR T FFABREEFFTNENHRE > WIS H B MR A —FAA T EH
2o ERAHE RSB A E L iR R > B AR A E R R
BA HHUT R $ o

AR B R AR BT R S B YT > SR RE R
R SEHT R TR ALK > BRI R AL 6 R % L & BR) sk (Barth satellite
monitor station)#4 7 X 45 K & b4 R &R 12 5F 04 5 o 15 9 B — 1B VA e B sk
W ] B — 1535 < 3 i A (AOAs, angle of arrivals) i 2 T35 R 69 & 45 #2447 7T 47 M 37
fi 5 HP e oM 68 E HAMIA B F Pl LA Z 69 EART SRAR IS A R R A -
B AR BRI S AT ~ BB AR RARGT - BRI AR EFIE - LIREHA
HAp A A A 64 PR 4R LR B4R SR 0 RARE I T AT -
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RBATEMMARARR  BREEEAASREE > AT FEGEHEX
B Mo BLR b AL K o VA SR AR AR R R AR S S SR AR el B B o Mol BL R SE AL A
FAGEEH LmE BRI (THEFHHAAAZIEREBERLES) BRITH
RER F > A H G ERSE R BRI E FAERBFIRMIEIRZINER  MS
Modn TR 6 AL E A > B EAT AL o A T4 E BRI 2 k2 i

M~ WA R S ETATHSREAT

4.1 ¢BHELEZRVHAE LR AEKE

—fxfmE o EEmBERIR A E EE IR R R IRME 0 AL E RGN A
3t 90°KF > AT A @ H] S BT AR B LAREIE (2R EEHIELESHK &
HIET Le R SR A AL A A — RN REZ R o ARFA A Hom Bk
PR EE PRI TR BT RN TITRERLIRS - AELL
B 4B A A8 10°02% EAL42 ) (LOS, line of sight)#y ] 4 #7 £ £ 3L 41(4 3b:
25.08N, 121.53E)4 111 18 » 3R (FHe: 22.36N, 120.17B) A1 A 113 18 » b3k & @ #
2 W1 A (Az) B AEDF E AR FTGba E 6 B S b 22 540 A K4
BT LT E):

Az=180 +a

41 BT EHEFTHEL LA Az HEE
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Az =180t «,

a= [Ztanl \/Sin(O'G)’Sin(O'|LAG|)J

sin gesin (0' - |¢)|)

#dO=B 2z M 2K £ 15 4k (Arc length distance): Lic Yol & &R ¢

R

MERE-HEESLE BHAGES MBLANGEECEE S HAMEIN
R BREE 0 H
= (pr0rLy)
FHEEE AL FR > FHEIHEZRELANTGTEZ Rd 7 AR E
o RZBIRES - HETEHRA S REHEIMARGETALTHE

Satellite

B 42 mETE&HREFHEZNA ElHAZRE

cos@ =sin(L ;) cos(¢)

sind

RY (R :
{1 + ("j - 2(5] cos 0]
r() r()

AP BEBALWEES OZLHC 7 MO EHEZIEM > Re Al AT E

cosEl =

HmE e ik -
41 B R A2 AT E LA ST RAS AT 494 10 B b
Z AR RS CAKudaEHmE CHaEAIEE ~6.4GHz - Ku 38498 % ~14GHz) -

R T S B R TR R A -



% 4.1 &7/ 10 &k TR 2 & 7(C, Ku Band)

Wiy & 6 HUEh =¥

W EEHEEE) 25.08N

Wi s rE(E) 121.53E

AW E LI A 10 FEoA ETHH 2% 111 18

R LA WMELE | AL WHE) |TREL
NSS 5 177.00W 103 17.4 C.Ku
TDRS 8 174.00W 101.4 14.6 Ku
TDRS 5 171.00W 100 11.9 Ku
EXPRESS AM 22/SESAT 53.00E 260.5 10.9 Ku
INTELSAT 702 54.85E 259.6 12.6 C.Ku
INSAT 3E 55.00E 259.6 12.7 C
BONUM 1 56.00E 259.1 13.6 Ku
NSS 8 57.00E 258.6 14.6 C.Ku
NSS 703 57.00E 258.6 14.6 C.Ku
INTELSAT 904 60.00E 257.1 17.3 C.Ku
INTELSAT 902 62.00E 256 19.2 C.Ku
INTELSAT 906 64.00E 254.9 21 C.Ku
INMARSAT 3-F1 64.00E 254.9 21 C
INTELSAT 601 64.00E 254.9 21 C.Ku
INTELSAT 704 66.00E 253.8 22.9 C.Ku
PANAMSAT 10 68.50E 252.3 25.2 C.Ku
PANAMSAT 7 68.50E 252.3 252 C.Ku
EUTELSAT W5 70.50E 251.1 27 Ku
PANAMSAT 4 72.00E 250.1 28.4 C.Ku
EDUSAT 1 (aka GSAT- 74.00E 248.8 30.2 C.Ku
INSAT 3C 74.00E 248.8 30.2 C
LMI 1 75.00E 248.1 31.1 C.Ku
APSTAR 2R 76.50E 247.1 32.5 C.Ku
TELSTAR 10 76.50E 247.1 32.5 C.Ku
THAICOM 2 78.50E 245.6 34.3 C,Ku
THAICOM 3 78.50E 245.6 34.3 C.Ku
THAICOM 5 78.50E 245.6 34.3 C.Ku
EXPRESS 6A 80.00E 244 .4 35.6 C.Ku
INSAT 3B 83.00E 242 38.3 C.Ku
INSAT 2E 83.00E 242 38.3 C




INTELSAT APR-1 83.00E 242 383 C
CHINASAT 6 85.50E 239.8 40.5 C
CHINASTAR 1 87.50E 237.9 42.2 C,Ku
ST-1 88.00E 237.4 42.6 C,Ku
ZERKALO 88.10E 237.3 42.7 Ku
YAMAL 100 90.00E 2354 443 C
YAMAL 201 90.00E 2354 443 C, Ku
MEASAT 1 91.50E 233.7 45.6 C,Ku
MEASAT 3 91.50E 233.7 45.6 C,Ku
SINOSAT 2 92.20E 233 46.1 Ku
INSAT 3A 93.50E 231.5 47.2 C,Ku
NSS 6 95.00E 229.7 48.4 Ku
EXPRESS AM 11 96.50E 227.8 49.5 C,Ku
GORIZONT 40 96.50E 227.8 49.5 C,Ku
CHINASAT 22 98.00E 225.8 50.6 C
THURAYA 1 98.50E 225.1 51 C
ASTIASAT 2 100.50E 222.2 524 C.Ku
EXPRESS AM 2 103.00E 218.3 54.1 C,Ku
CHINASAT 20 103.00E 218.3 54.1 C
ASIASAT 3S 105.50E 214.1 55.6 C,Ku
TELKOM 1 108.00E 209.6 57 C
AAP-1 108.20E 209.2 57.1 Ku
INMARSAT 2-F4 109.00E 207.7 57.5 C
JCSAT-110 110.00E 205.7 58 Ku
BSAT-1A 110.00E 205.7 58 Ku
BSAT-1B 110.00E 205.7 58 Ku
BSAT-3A 110.00E 205.7 58 Ku
BSAT-2C 110.00E 205.7 58 Ku
BSAT-2A 110.00E 205.7 58 Ku
INTELSAT APR-2 110.50E 204.7 58.2 C.Ku
PALAPA C2 113.00E 199.5 59.2 C.Ku
KOREASAT 2 113.00E 199.5 59.2 Ku
KOREASAT 5 113.00E 199.5 59.2 Ku
KOREASAT 3 116.00E 192.9 60 Ku
TELKOM 2 118.00E 188.3 60.4 C
MULTIMEDIA ASIA - M 118.00E 188.3 60.4 C




PALAPA B4 118.00E 188.3 60.4 C
IPSTAR 1 120.00E 183.6 60.6 Ku
THAICOM 1A 120.00E 183.6 60.6 C
ASIASAT 4 122.00E 178.9 60.7 C,Ku
GARUDA 1 - ACES 123.00E 176.5 60.6 C
JCSAT-06 124.00E 174.2 60.5 Ku
JCSAT-R 127.00E 167.3 60 Ku
JCSAT-3 128.00E 165 59.8 C,Ku
JCSAT 10 128.00E 165 59.8 Ku
INTELSAT IA-9 129.00E 162.8 59.5 Ku
N-STARa 132.00E 156.4 58.4 Ku
APSTAR 6 134.00E 152.4 57.5 C.Ku
APSTAR 1A 134.00E 152.4 57.5 C
N-STARc 136.00E 148.7 56.5 C
N-STARb 136.00E 148.7 56.5 Ku
TELSTAR 18 138.00E 145.1 554 C.Ku
EXPRESS AM 3 140.00E 141.8 54.1 C.Ku
GORIZONT 43 140.00E 141.8 54.1 C,Ku
GORIZONT 36 140.00E 141.8 54.1 C,Ku
INMARSAT 2-F1 143.50E 136.4 51.8 C
MBSAT 144.00E 135.7 514 Ku
SUPERBIRD C 144.00E 135.7 51.4 Ku
GORIZONT 33 145.00E 134.3 50.7 C
AGILA?2 146.00E 133 49.9 C,Ku
MEASAT 2 148.00E 130.4 48.4 C,Ku
JCSAT-1B 150.00E 128 46.8 Ku
OPTUS B3 152.00E 125.8 45.2 Ku
JCSAT-2A 154.00E 123.7 43.5 Ku
OPTUS D2 156.00E 121.7 41.8 Ku
OPTUS C1 156.00E 121.7 41.8 Ku
INTELSAT 604 157.00E 120.7 41 C.Ku
SUPERBIRD A2 158.00E 119.8 40.1 Ku
SUPERBIRD 2 158.00E 119.8 40.1 Ku
OPTUS B1 160.00E 118.1 38.4 Ku
OPTUS D1 160.00E 118.1 38.4 Ku
SUPERBIRD B2 162.00E 116.4 36.6 Ku




EASTSAT 164.00E 114.8 34.8 C.Ku
OPTUS A3 164.00E 114.8 34.8 Ku
PANAMSAT 8 166.00E 113.4 33 C.Ku
PANAMSAT 2 169.00E 111.2 30.3 C.Ku
AMC 23 172.00E 109.3 27.5 C
SPACENET 4 172.00E 109.3 27.5 C.Ku
INTELSAT 605 174.00E 108 25.7 C.Ku
INMARSAT 3-F3 178.00E 105.7 22 C
INTELSAT 701 180.00E 104.6 20.1 C.Ku
PRRMEANIE L B E  MERREEREAT ANAE -

£ 42 ZHETA 10 B L TRHETE % 7](C, Ku Band)
G I % M
i g S R () 22.60N
EmEERE(EL) 120.28E
RIEEAD A 10 A LT A48 2 3 113 18
2 LA WERE | AR | WAL |THEK
NSS 5 177.00W 101.2 16.7 C.Ku
TDRS 8 174.00W 99.8 13.9 Ku
TDRS 5 171.00W 98.5 11.1 Ku
INTELSAT 602 50.50E 261.9 10.1 C.Ku
AGRANI-2 52.00E 261.3 11.5 C.Ku
EXPRESS AM 22/SESAT 53.00E 260.9 12.5 Ku
INTELSAT 702 54.85E 260 14.2 C.Ku
INSAT 3E 55.00E 260 14.3 C
BONUM 1 56.00E 259.5 15.3 Ku
NSS 8 57.00E 259.1 16.2 C.Ku
NSS 703 57.00E 259.1 16.2 C.Ku
INTELSAT 904 60.00E 257.6 19.1 C.Ku
INTELSAT 902 62.00E 256.6 20.9 C.Ku
INTELSAT 906 64.00E 255.6 22.8 C.Ku
INMARSAT 3-F1 64.00E 255.6 22.8 C
INTELSAT 601 64.00E 255.6 22.8 C.Ku
INTELSAT 704 66.00E 254.6 24.7 C.Ku
PANAMSAT 10 68.50E 253.2 27.1 C.Ku
PANAMSAT 7 68.50E 253.2 27.1 C.Ku
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EUTELSAT W5 70.50E 252 29 Ku
PANAMSAT 4 72.00E 251.1 30.4 C.,Ku
EDUSAT 1 (aka GSAT- 74.00E 249.8 323 C,Ku
INSAT 3C 74.00E 249.8 323 C
LMI 1 75.00E 249.2 333 C,Ku
APSTAR 2R 76.50E 248.1 34.7 C,Ku
TELSTAR 10 76.50E 248.1 34.7 C.Ku
THAICOM 2 78.50E 246.7 36.5 C,Ku
THAICOM 3 78.50E 246.7 36.5 C,Ku
THAICOM 5 78.50E 246.7 36.5 C,Ku
EXPRESS 6A 80.00E 245.6 37.9 C.Ku
INSAT 3B 83.00E 243.2 40.7 C.,Ku
INSAT 2E 83.00E 243.2 40.7 C
INTELSAT APR-1 83.00E 243.2 40.7 C
CHINASAT 6 85.50E 241 43 C
CHINASTAR 1 87.50E 239.2 44.8 C.,Ku
ST-1 88.00E 238.7 45.2 C.,Ku
ZERKALO 88.10E 238.6 45.3 Ku
YAMAL 100 90.00E 236.6 46.9 C
YAMAL 201 90.00E 236.6 46.9 C, Ku
MEASAT 1 91.50E 235 48.2 C.Ku
MEASAT 3 91.50E 235 48.2 C,Ku
SINOSAT 2 92.20E 234.2 48.8 Ku
INSAT 3A 93.50E 232.7 49.9 C,Ku
NSS 6 95.00E 230.9 51.2 Ku
EXPRESS AM 11 96.50E 228.9 524 C.,Ku
GORIZONT 40 96.50E 228.9 52.4 C,Ku
CHINASAT 22 98.00E 226.8 53.5 C
THURAYA 1 98.50E 226.1 53.9 C
ASTIASAT 2 100.50E 223.1 554 C,Ku
EXPRESS AM 2 103.00E 219 57.1 C.,Ku
CHINASAT 20 103.00E 219 57.1 C
ASIASAT 3S 105.50E 214.5 58.7 C,Ku
TELKOM 1 108.00E 209.5 60.1 C
AAP-1 108.20E 209.1 60.2 Ku
INMARSAT 2-F4 109.00E 207.4 60.6 C
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JCSAT-110 110.00E 205.3 61.1 Ku
BSAT-1A 110.00E 205.3 61.1 Ku
BSAT-1B 110.00E 205.3 61.1 Ku
BSAT-3A 110.00E 205.3 61.1 Ku
BSAT-2C 110.00E 205.3 61.1 Ku
BSAT-2A 110.00E 205.3 61.1 Ku
INTELSAT APR-2 110.50E 204.2 61.3 C.Ku
PALAPA C2 113.00E 198.4 62.3 C,Ku
KOREASAT 2 113.00E 198.4 62.3 Ku
KOREASAT 5 113.00E 198.4 62.3 Ku
KOREASAT 3 116.00E 191 63.1 Ku
TELKOM 2 118.00E 185.9 63.4 C
MULTIMEDIA ASIA - M 118.00E 185.9 63.4 C
PALAPA B4 118.00E 185.9 63.4 C
IPSTAR 1 120.00E 180.7 63.5 Ku
THAICOM 1A 120.00E 180.7 63.5 C
ASIASAT 4 122.00E 175.5 63.5 C.Ku
GARUDA 1 - ACES 123.00E 173 63.4 C
JCSAT-06 124.00E 170.4 63.2 Ku
JCSAT-R 127.00E 163 62.5 Ku
JCSAT-3 128.00E 160.6 62.1 C.,Ku
JCSAT 10 128.00E 160.6 62.1 Ku
INTELSAT IA-9 129.00E 158.2 61.8 Ku
N-STARa 132.00E 151.6 60.4 Ku
APSTAR 6 134.00E 147.6 59.3 C,Ku
APSTAR 1A 134.00E 147.6 59.3 C
N-STARc 136.00E 143.8 58.1 C
N-STARDb 136.00E 143.8 58.1 Ku
TELSTAR 18 138.00E 140.3 56.8 C,Ku
EXPRESS AM 3 140.00E 137 554 C,Ku
GORIZONT 43 140.00E 137 554 C.Ku
GORIZONT 36 140.00E 137 55.4 C,Ku
INMARSAT 2-F1 143.50E 131.9 52.8 C
MBSAT 144.00E 131.2 524 Ku
SUPERBIRD C 144.00E 131.2 52.4 Ku
GORIZONT 33 145.00E 129.9 51.6 C
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AGILA 2 146.00E 128.6 50.8 C,Ku
MEASAT 2 148.00E 126.2 49.1 C.Ku
JCSAT-1B 150.00E 123.9 47.4 Ku
OPTUS B3 152.00E 121.9 45.7 Ku
JCSAT-2A 154.00E 119.9 43.9 Ku
OPTUS D2 156.00E 118.1 42.1 Ku
OPTUS Cl1 156.00E 118.1 42.1 Ku
INTELSAT 604 157.00E 117.3 41.2 C,Ku
SUPERBIRD A2 158.00E 116.4 40.3 Ku
SUPERBIRD 2 158.00E 116.4 40.3 Ku
OPTUS B1 160.00E 114.8 38.5 Ku
OPTUS D1 160.00E 114.8 38.5 Ku
SUPERBIRD B2 162.00E 113.3 36.6 Ku
EASTSAT 164.00E 111.9 34.7 C,Ku
OPTUS A3 164.00E 111.9 34.7 Ku
PANAMSAT 8 166.00E 110.5 32.8 C.,Ku
PANAMSAT 2 169.00E 108.6 30 C.,Ku
AMC 23 172.00E 106.9 27.2 C
SPACENET 4 172.00E 106.9 27.2 C,Ku
INTELSAT 605 174.00E 105.8 253 C.,Ku
INMARSAT 3-F3 178.00E 103.6 21.5 C
INTELSAT 701 180.00E 102.6 19.6 C,Ku

FRRBEANELES L WECREERE T ANTE -

ZIRALEARE ~ Hod T3 RIBKRERMBFR L EHA LR AR E
G A B MR THMFEREROWARTEALE TRk 43) A ZZHEE
TRE TR TR EZ A L IRF] -

% 43 4R BHE T EAS S0 0 A oy A SR

Hogh | Pp A S 147 B 5

oy |RIE | 14.6° INTELSAT 703 at 57°E

= %5 | 60.6° THAICOM-1A at 120°E

_— B | 16.2° INTELSAT 703 at 57°F

A T e s 6350 THAICOM-1A at 120°E
77 A A 6 [E

R 258.6° INTELSAT 703 at 57°E

PAY

= & R 104.6° INTELSAT 701 at 180°E
= i i) 259.1° INTELSAT 703 at 57°E
3]

R 102.6° INTELSAT 701 at 180°E
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42 HHERTHE RS Z I I EEITHE

5 PRI A TSR AT AR & BRI R R — 55 5l E AT E T
BB R ALAe B 4.3 Fiow o B > SR & TR RREH THNER T2 XY
RS A LB XA ZAB B TIE BRI TR - T T IR0 0 7T Ak 1k
FHoB3&4 ¥ 014202 Ppad FHERREFHRMERZEREREA K & 0]
02 # R — % SNG % FLYAWAY #24 d7 & 42 %% radiation pattern =] 13 %3% & B K
WS IR A o m L dl L A2(F4RR 2B RIsE 1 L2 Mleh Hepsed)ey ERMAE &

SR I KA — G S 2

3

ds: T3k £ T4 2 A4 oedg
O1: F42 Ik R&R 55 stk ia o £ B A3k 1

A
02: T3k K& 2k E BR sk
2 A

AOAL: T 3% kAR -F i 0% 15 9% £ B Al
sb 1 3|3 /A 4L A 2 (compass degree)
AOA2: T 3% R -F i i 0% 15 5% £ B Al
sh2 Pl A e AR

Yy

4.3 FIR 2] A (ACAs) T 2 THR AT HETE

ds: F# R 4 T4 2 B4R e dfe
Pt AL 4R 5 B | AR

A LT d2:F3E R Z B RsE 2 A 4R FEaE
ds ¢ 01: TR ARG F R ME R ZEA S 1
L/ AR
’ 02: TR RERF IR R E BRI 5L

AL | 2 AR

.
TE
A R

44 A A2 EAAOCA) MM ETHRT I ELH G TE
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43 HHEEEREH SRR EEZHHE

FEFFAE VA S g BLR) 56 0 7 XM 2 L& RGBSR SR MEEE

BOR REL LR IRAS IR IR E BRISE Y 0 23R TR R ML AR SRR MY L S ARR

) 56 0 M R A 2eY o R B R EFE RS IR

e

ABLRISEA AR RIS ST H
S BRI SEA AR 86 B B 0 5L B SRR SR PR B B 0012 SR R B AL PRI RBP ELR)
sb LNB $iy th 5% 69 $RoE 3R Yo (C/N) 28 KA T #3200 PUBAL » d i T35 45 504% 5 9%
BABKIEIRGARSRBIEAAL I F R THLSRIR(EAH)
BT VA RT3 — A 487 L B HE P  K 04 6dB PR AA I8 £ 2~3 dBe BT VA 7T #4303 A 3Rk
1% 9% 5% & (Carrier Level) » CL_. > T #| A 3k & A4 L PIHEE & T 20 A X KAF -

C/N threshold = 2dB = 10log [MJ _ 1010g( C]Lvm,-,-,, j

r—r =L r

G,= Transmitter antenna gain G, = Receiver antenna gain
G, =LNB Gain

In decibel
2dB= CL

‘min

(dBm) - N, (dBm)

N, B30 B 0y # TR

N_= Thermal Noise x Antenna Noise factor x LNB noise factor

In decibel

N, (dB)= Thermal Noise (dB)+Antenna Noise figure (dB)+LNB noise figure (dB)

Jt o #h 3k 3R (Thermal Noise)= 3+ HE AR 2 -
P =kTB : Noise power

k (Boltzman’s constant)=1.38x107>
T : Operation temperature in Kelvin
B : 32 # T4 T (Hz)

% T=290°K » /& 7 7 64 3% % #% T A8 98 5L T 244 3A(Thermal Noise) %) 4o F :

joule/ k

B 36MHz 6MHz 2MHz 1MHz
PW)=|144x107" | 2.4x10™ | 8x107" 4x107"°
P (dBm)= | -98.41 -106.2 -110.97 -113.98
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ES A5k R 4245 @ H-F- 42 VA F » Antenna Noise Figure 2 3t HE AR &
NF, =log((T +290)+1)x10
l4e » £ 290°K BF » NF,=3.01dB -

LNB Noise Figure 7T 3% € & 0.8 dB
B A B X BAR T AF AL 7 F 69 TAEHA SURF Hie B0 B T8 F

B 36MHz 6MHz 2MHz IMHz
Noise Floor(dBm)=| -94.6 -102.39 | -107.16 | -110.17

BRIGRAEI P L 2dB > BE TR B TSR X CL . TR T & ¢
B 36MHz 6MHz 2MHz 1MHz
CL, (dBm) =| -926 -100.39 | -105.16 | -108.17

W AT 2 kAR & L, = P+G, —CLy, > J P =1 508 6 54t 9)
B0 G, = R F RIS PTATT AR Friis & vy 2 7 4846 2+ X (free space equation)

A AR R IERE > dey

ﬁz
d, = / +4r
Eff PLmax

H A 1k Kk(wavelength in meters)

CL,, C& 1R R BF M IRR G S D ARG FHEMIE 5
AR A S 7 % & Ku band 400W(56dBm) » -4+ R 42 4 96cm #udh @ R4 > &k
48 Kk %-25dB (1R & P ok R 45° 0 M4k D) BT 574 1 ) 89 TAE 48 T AF Ku

band 7 & AA A 26
B 36MHz 6MHz 2MHz IMHz
PLinax (dB) 123.60 131.39 136.16 139.17
Ku band # %8 doy | 2.58km | 6.32km | 10.96km | 15.49km
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B.RA SE485 8k BRI A R BR K E 2715
o] ) BUH 09 E ok BRI sk B RS IR EASE > IREIE B RHIRERAA T E L
Mo EEARBEH JMEAEE T TEL S 48 TRERF B H s LHEKE -
B 2MHz T A48 5 & F 2 AR S B eyt H AR A B Bk AR 00 6 0 3 B 3 ) 5 A
B FakeyrAn A o0 42 H AR IE b Gy FE A 45 0490° > ¥ B — B X B Sk 6 A 2 AR
36, [8) & VAH BB A & 12 69 0E 3k &y F B > Ku band 3 — B] 2 K B Ak A 2048 8] 5o [
=27r+2=10.96kmx 7w =34.43km* , 2 34 24 S ¥E 5 36220 F AR o o it
HBRTHAOERTXEANA R ARLERELZS N aILE 0 EETAE
A5k A8 Ku band #9# 2018 0] $6 B #9415 & ¥ @A 0) 34.43 x 40 + 36220 = 3.8%
bz Bl R K BRI sE A AR S B R Rk A AR A A R R
MAEAEEHE 5 LM > FFELR TR TR LERA > 4
PApE RS EBAZE X BREA R EREER  RAFEAABTREZELT
BARIETAME KRR > WA EE L AR THRIEEA > R G DG T TR AT
BB R X d BR s Z A BiE BB > HATHERREEMEE E K
Holg BRISE A A SRS E 0 A5 FEE AHRRERTITAMEE -
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4.4 B R AL EREE X FHE

WA & R 4R % R % 5L % (antenna beamwidth) » J§ & 4 B 1% 4 £ALERE 0 T ALE

4.6 > BAFHEZ K47

i

B 4.5 Hodn Rk T3 RSB AR LS BAR L4

Moy BB A ik ARV ST AE
« BRI EASE R4 3dB sk R R A 2°
8] 0=(2°+2)=1°
- H435ak(d) x Tand x 2 =) k £ FIE R AL BZHEH THE(W)
o ATIERHER L H 4L 1km B
11000m x Tan1°x 2 =384m > BAR AL K494 384 5 REE < W
© FERSERKHTE BN T S 15km B
15000m x Tan1°x 2 = 524m > AR E AL K494 524 F 7 R E =

B2

Effﬁ[lifﬁ 1
Main Beam

Detected Signal 1

Detected Signal 2
| | e g
Detected Signals Cross area Ly

B 4.6 Hodg B 24k RN IE T S B

BEO0
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45 FTEHREBER 2R /4 B A0 B AR B

HERmET  BRTEFTHUIUHERSER RS > GEHERA b dE BRI
BB AHRT R AR REAB M B b TR 9000 8 » 2T R ERE T IR A ST
2 TR BER B RTHETHALEL TR L E G B A S0
BowmEbBR¥EL - FHABREGL - 6P RAMEL - ERBRRDL - FREE
TAWLE > MAHHRIEBER A ARG FERTEX— BOECBERA RS EHE
A BT T E RO
(1) B2 Kb BRsEH 24 4] 2RFEIE TR ARA 4 > $ARETH
IR AT 0 ARAE SAE 3 & BRI Sk 0 AV AE R o I AE TR SR AT A K S
B3 e
(2) ARIE B 2 BRI PTIAZ THREH B BRBH X BRI E B ZEE g%
1238 & FIRE IR 30058 A A > RIeF 24k ) X BRI sk 2 45 & 9145 81 )&
¥ o AR K 4 2 T A P E R AT T AE -
(3) A5 E) K BRI S5 8 5 R H 2 BUR) B ORHE > AT 2 T 4R BUAD o0 (T AR A7 3
7 BLA 3k P ) AT R R AT SR R 0 T RIS F B T B A B B 2 A
# o A TR RS R L AR
(4) HRIFHeAEZ THARAS WA R ILIL)EAT » BT &I B 2 B sk 2 T2 5%
BN TR E AR 0 IR B T BB sk 2 TS R A0k 3R M AT AL Lk
o UBREBEZEEERZTEE -

2 1ih B AR A= A% By B TAR AT 0 AT AR &8 E S SRR 36 S 1B TA4E

i

fog

P HHLEEETRIEEMEHRTIHRIALEZHEETERE > EHAKREE
o~ bk g MAAHEANRE > ERIEESH X IE BRI EHA BT RS
Z AT B AR 0 SRR F ERMAEN B TR RIS B ETAK
R BRAZ BE ~ RBER ~ ABREEF > DUwik 48 X B TR0 -
mA e B EHERE TIHRESER - THRALBZHRE -  ARRERIHBHE

R FRAR ZI AT -
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XEREZ TRBEBRRLH BERREER

A TR TS A B
BT R4 = A% % E 121 317207 N 25 57307 (& 3L F.0)
HEBE RBEEEFHELE LK REZTAARER SR ST P
BFERBO&SE S 0 SLEMEZIB O FRARSZBKEE » I a
R FEETRGORELSFTFA 5 TERE RS ZEE  Led sy
w7 74 ol Ak PELAE 350 58 AR ©

(b)

4.7 & %A L EREE T R AR SR R TR ¢ (B TR EAE D E 121 31°20" N 25
57307 (% 36T o) 5 (b) & ik E §u B FAA]

BERIEIZ
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48 £ AR ARILEEGEZNT ZRE © (a)LEAKME ; (b)ERERAIE D RA
B IREATEHNE LF 5B AR EIAE B EITE =M

MEE X THBER S S BRI ER

A TI5R E S B AR
B3R TR EX A2 4 E 121 1507 N 2507 07 (4 98 7 ff 1)
HESE MM BRI PR TALK A TR B BERRE
R TatEZ T RES AR 103.6 E~258 B Bl » faidh & 3 7 g 64
TR > ESEE RIS R IMFITAT B A B S TRE 0
BR 4 vl AA B P MU L 0 58 BRI o

(a) (b)
49 &H A ME RS TH R IR BIEK TR TAR - (R TEREFZE12115°0”N
2500”7 (FIBETHE) 5 (b)E ik % $¢ [F 788
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B2

i (L T

i

E)
!
/ e
+5PE HERT da
L

f ; o By
Sl s
o
2 T T

(b)
B 4.10 £ EHERE N REREHEEZNY ERE D (QENEARIE 5 (b)ERTAIK
1R 66FFEMRBERTITTHAKLTIAE LS — SR AR BEEITEN D
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&P IR T8 RAELE EAS By B Ak 12 5 3R

A TR E S B S
B3R TR B 8424 E 12040°0” N 24 15°0” (& ¥ 77 FiH 1)
HESE  RBETHSELEHBEN R EZTAREEE > &F T IREIAR
FRALIRIA T BEZEREE > aAEFTREES > RETENLER
TR RAB6g L [ riﬂﬁléﬁ”’ WITS EAT A o

(b)
B 4.11 &% 46 ¥ Epis T8 R MR AR 8 ZTAR ¢ ()Bi# T8k EAE 1 E 12040’ 07
N24 150" (& F Fr L) 5 (b)E ik & 5o F AR

Bk 12




(b)
412 GEEE FHENRBRERGING ZRBE ()46 PHEAKILE ;5 (b)EH A%
2 ARPEBHES %;’;%Ew,tﬁl? BT 2P KEHIT63 kzin&«éJ—_%;%ﬁg/Mgit
T HEEFESILALBRE SR ARILE TERAE TR EE 1 EET

EHREZ TRBERAS B RIREEHR
A T35R E S E AR

BB FIERE T2 B2 % E 12025 0N 2340°0” (EARHIEN)

HERE T EOREZEBRBAFREE BT REM 2 PR LIRS
B

C HAb Ty e B RATHY RIS &

(b)
4.13 &8 E E R B TIHRMEALIFWRLTAR * (R THIREAR P E 1202507
N2340° 0”7 (FMMBIEN) 5 (b)E ik X o l# FaR]
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B2

(b)
B 4.14 &4 EhMENRBEREEWRTY TRE ()& HHEANRHE 5 (b)ERERR
@b RBE 3R EALE THILALBLRAE S EEITES S
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SRAREZ T RBRESSHERBKRLEIESR

A TI5R E S AR
BRFTEFRAL B EAES E 120 30° 07 N 22 42° 07 (= 4 5 Judo M 21)
HERE  RBET B ERERBERGEEZTANERE  SHAREHERL
WZET LIRS > LA e — R R RERAIZ EREEE > Kol
ATERZ THBREH T A G & 7 & £ 0 B TAME Z R0 RIE < 2] 83
ERTRE -

(b)
415 68 E R EER TR R AL KR AZTAR © (QE#HE TIHRER T E 12030707
N 2242’ 0” (& Heff ke B 30) 5 (b)E ik 2 o B 7281

BEHI i

|

SR

wrsnan S\e el
g i P
\EE A
\\'\ 5 s
i !.‘E- i 2
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,2
k)
2]

(b)
B 416 £ 8L 5 RHEARBREREEZRTZRE (5 ABEAKILE ; (b)EHRTA %
1% 0% 88 SR ek IR R A AW AT ST

HURT  GEEERAMEIBRENE GAEGE TG EAT RLIKE
Bk AR L E > Bl EIBEHERRER S EERH TR ERZ &0 HE M E
LAk e BB 0 o ES TS RAASE R > EHEGHHZTARE
B A AL R T AR R GG SRAIE TR T LA R R SR 0 i T il B B] R BLR 5k AT TR AR

o AL AL TAE o
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4.6 1& F Ho i BB sk AT TR A 2R T £ 4

Rz i 2 ST-1 % 3 Fi%

1.

A e A o

_
e

11.

12.

TR ER FHHE ST-1 Ku 8B 2| 15 0 485 2] BB £ 8 X128
B

T BN THR IR Z 28 & Bl 2 X Hud BB sk

28 & B R X 3 BB sk B 46 BT £ R AT

BCA) 3k BTG AE K o BIE BT P E 5B

B BRISEAR AR & W3R4T F B4 MU TSR BLILAF B 7 by ek 4 S TR 5
RARL BRI sE 72 /A T 33° 77 vy iRl B — A5 SR R AF B R

TR ERBERAFCZERTFIRAEHFL?

& 0 BIRREEGAE » 71 8RRk
ZERFERIAAE > B LA AR R A SR ERIEIEZER
HB) TRSAE XA BER — BB A A2 A e kBH X E
Aok £ 48 BlAL B RIS PUT EE AT (LR 4 G LB e ke Z L 8RN
)
HEHXE Mﬁﬁﬁ&ﬁA.ﬁﬁgﬁ3fﬁ#Wﬂ”ﬁ@%$%&%h
% BRI AR SR AR R R
B T RGAE Rk B o —F A AHE 4%%&%%?%%%%%@&%%&
M SR A 0 S Bp il 4e B AT 5O TR R PER

4

BREF SR - T4 A~ A ~ RER ST RBA

k44 FHHEST-1 B AT HEN AR FTILA
ST-1 €84y HEZL A RN A

WA i i AL 7 A

&b 25.08°N | 121.53°E | 237.4° 42.6°

&% 24.15°N | 120.67°E | 237.5° 43.9°

= A 22.60°N | 120.28°E | 238.7° 45.2°

it &y M4k E 15450

£ 4.5 KAWL BRI sE R K EH

2 REE(WGS-84) | JL#E(WGS-84) | R4 %/ (m)
sh

Ela | B E | > | ¥ &3t
KAl | 121 | 23 | 33 | 24 | 59 |443 317
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BRI A

W Sl

[Foiuied by EaFalal kit diwew. papage.com tx

4.17 ## VA AOAs 45Tk
AOAL: 63°, B#THREZ LENEFEA
AOA2: 33°, ¥t T1% R £ KR L EBERIEF| £ A
F A5 fa Az &y 237.4°
wWE 3 TARFTFHRATFERBRZIEZERSE 01 202
01= 63°+180°-237.4°=5.6°
02=33°+180°-237.4°=-24.4°
By fit 6k D 45508 550 R4 & 96cm il oy R BT
01=15.6° » 5k 3% 3 #9 5-7.5dB
02=-24.4° » 5k 3 3% 49 %-21dB

BRERATHE

T R(GEE ML) E AR L BRI LR3I A2 BERABRSESL0

AR

sTo & 8 — 3%

/

a

Fi2 R A ML B A 2
ALT OM d=3.1km ALT 317M

4.18 #e#t TR E KAR L ER 59 /A 48 B
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Hop
0.=42.6° (&LTH FHEZNA)

6, = tan” %”: 5.8° (BEke THE R & A ML BRI S5 /)

0,=42.6° - 5.8°=36.8° (R & 7 sk #1550k £ B Ak /4 /)

3ty Mgk D A Se g ST R A & 960m i d) d R AR I 0 £2-36.8°(8) T 4R & L I R)
B R 5 B3 5 49 %-23dB >

R E I W S A gy i
RATH AL B AP A R F RIS B HER MR EZKRAWAX-23dBH¥E S
ECRAISEIEMAZ IR T S8 0 R 6.2.1 FiP AKX BT IF >

2
P=P+G,+G, +1010g(ij
4rd

(&

BT 3 RAS ST 2 & 400W = 56dBm

G, TR R 5 I 5 =-23dB

G B Alshi i K438 % = 42dB (1.2 meter disk antenna)

P =56dBm + -23dB + 42dB + -125.19dB(14GHz path loss on 3.1km)
P.=-50.9 dBm (LNB # K #7 # & A5 38 5% %)

C/N = C/(Nr + Gr)

=-50.9dBm- (-107.6dBm(%—3, with 2MHz Bandwidth) + 42dB)
=-50.9dBm — (-65.6dBm)

=14.7dB

AP KA R 3k 32 3E C/N = 14.7dB
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4.7 o B A3k T3 R AL AT AT AE

KoY
#E]J}H'ﬁ}\ﬁf& /;]Jﬁfh/i’fl%*ﬁﬁ ’ i&@%/ﬂdJ&k{A/%&}é /‘%ﬁj"‘\?}tqé’]—’}iﬁi\% ’ }"_3:7
Hae T

T HEGEERINZ o Lol B IR AIE R HE Y IAT

fo BB 0 R R AR AT E AN

A& RGN RIE
1R B W AE 3E 3R 4 3k 47 Carrier to Noise Ratio (minimum acceptable C/N
level) » 25 BER| sh 470 T RO ST R4 w0 ok & 45°1 > H {8848 % & 2MHz
VAT » Ku g A sk sedk T4 11 A2

2,&77/35'7\)73 %“
HBRA BT KBRS VA S AR EERE  AREEEBMA R
& Kuband 89 7F k488 6 B 1£45 & B mAaey 3.8% > ERFH A A EA
3B 7 B A

m«E!J,uB BRZGAEIRANZH] G2 TR B AE Ik A H 1R
FoEETHEREHBAASHERZILE > AIRAZFHE X BERSEOREF
HBRE)F TRBIZAE R

By 7 B A sb R AR AR KA KT 42 0 R 0 B3I & 0 B e — Ak
TR TR S

W AT H St B S T AFsn e & A M i B SE BRI R AR RO IR R AT TR A ER M E b
RSO BRI M A — B BB N AT AT ©
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FREF WEBRETHRLZ AGRBER
#e 2T

k& 4~ w44 TDOA/FDOA Hi#FE * 3R 2 re 0 6 § Rl R 2z

Bz SRS LR R R A 4 .
5.1 TDOA/FDOA #752 TiFRE4L R 524

5.1.1 TDOA/FDOA #4# 2 €45 A %224

Bt AT 20 LAk SuPF 4R 1 %% DERA ( Defense Evaluation & Research Agency)
#ral 2 e QinetiQ 2 @ e satlD Jk sv¥t PCT(Patent Cooperation Treaty) #7#% 2. < [};FL
(No. WO 97/11383) = # I 2 fhuh B fChl % Su 2 10 » MOC %4 B Rlsb(P 24 B3 %

’}gl)ﬁﬂfrfﬁl LI - R G .f‘i%‘%f#_{{rgj 5.1 #11 o

STHHEZ THBELR
 FRBBRBE S
' « TDOA £ Bi&
Bl K B3 A « FDOA 5 B{§
by Il Y1
BN L FRBEER e |:> RAasa | () | 242 7k
. ThE T
..  FRBBRBE S
A e
Wk £ H55 B @
- R B AR
BAEBAH
o P AR TR X2 R
B REASERBET X Yo 36 AL &
o HAT T R B RS
& TDOA ® FDOA {§

5.1 TDOA/FDOA % ## 2 T3 R T2 # e R R T &
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LR A el 2 Ak LR SLEE R B SR
A frB A ulHfet TGRSR R 2 T RIS TR R 0 210 0 JRd ARG
o oERIEE PN 2 ELEEES & 3L (Acquisition System) 0 4o 5.2 7o o KT 3R BT S
fE 3 3 ¢ 4f (Intermediate Frequency, IF) ~ i< ¢ #f (Low Intermediate Frequency, LIF)
TR SAPMAIE  UEF TR A o BF 0 B - AILiE2 TR
B I TR B BE DS RIET Y w0 TR O S BT

71 TDOA 2 FDOA i& - 2 {6 » I * #7 iz & 2 TDOA & FDOA (8% i = > fir e 3t

de

-

5 DSRZDSRR & > &fd » G H N FHEAE o

*i%

BEEREEE
Y I GPS BA{EREA

ﬁ;\ﬂ_’ GPS Bl B
oo e 20 oy [ ey B N vy i rver 1
Rz A >@ m Eﬁ 12 w 114 s —‘

é‘_ i

ERREAS fllﬂ[b - GPS SR RBAKE

| ERE GPS A
GPS BMEEREAE

ti
|

WHR R L e
« 102 ~ 106:RF& S

103~ 117 AHERS
LT EHATERS
IR+ % § ]
IS TREAS
» 14t Wi B
SRIERS 5 ¥ 4

5.2 ¥ BLRsE N2 fE R A& 4 (Acquisition System)- & &

Tt o ViR s A4 B & 3L (Acquisition System) - FE1% ML o & — B
GEREE e 5 - Brma i ki (GPS) £ fafder X A BB 7 B GPS
Fmh Ik EPFRE T B o GPS #%u[’zﬁﬁ”ﬁ -4 R %ﬁﬁ%ii&ﬁéf‘%@@?} » H e fl%ﬁis?lt'
BB s Nk EEE G ,ﬁs;ﬁg:},: =B fr o FME L A BRI ARG R T

=

Rl A e 6 ZRIEE B) o K - B k5T L db i o ¥t GPS i B
ﬂﬁﬁé’3—%%ﬂﬁ?éﬁ%i%%ﬁ%ﬁﬁoﬁﬁﬁﬁj%kﬁﬁ%%@u
Fild= 4o 1t 2 BLB 1R o GPS 42 a2 %%ﬁﬁiu o dpid L # GPS £z
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WEREAGEPRZALWFERF « AT FHRACERAEY » BHEBRREd FR L5
U dgrd o 2 BET 4P A 2B - Bal 3 GPS#&’Iiﬁﬁiﬁ%%iﬁ
Yidp TRAPER o g R S P o R GPS BT RA- e A R EL 0 - PFR L
- h Bk R B AR L L A - B LHA BE G TR A
B Eipk e gt B og Tiplak A STtz FIER BB - B Mk B 101
Z {8 PER A B 102 R A B 102 4x— Bd 2 ZFE 103 24 mfzf@?}/\ o5
BEGERE > B P i EF G A S Mgk (downconversion) I 1T i3I AT
T2 ¢ #EAF 5 (intermediate frequency, IF) o A3+ Z 7 % 103 4% 3 GPS # x5 2 4f
i R T A A R A fr C 215 RGLE 102 “H 02 ¢ A

A A o 0 - BHE VAL - BAET BN SERRR o &

Ay - H Y - BRREEP o

R E 102 T2 SRR BEATDERRE 111 21
ERAFI6EFTERA B P AL B I FE T ER T WY 4 (lower
intermediate frequency, LIF) 55 o iR B 116 &jc— Bd 22 RZF E 117 A2 0
FH e ks PR 117445 D GPS #fcts L0 F 6 5L SR 3 5 5Ap 24

LR TR B R L e e AR R 117 L ek

A

}7‘“

\T.

=

R TELF P AR AP m gk B 111 ERFEL A 2
A TR S PRS- &F R E 116 iy 2 B C I R LB -

BERAEI2 BERAFI2 G - BRI HpF > BHAETAAL THLH
120 cdpf]™ = B2 5 7@ i F 3K 25 M4 7 5L (down-converted signal) «#f
ﬁ’oif;’iﬁc’&tﬁfg%fbﬁvrbgy}ig%%f?%g WMEFTHAE I3 kn ZARGZ- B
B RELBE D A i F 148 — i T 114 - PR - FRT
fhen8 A K o i —di ki E 114 OpFA B~ iR D GPS Rt A
Bl Al LR S — e EHE 114 Bt BREAEGE. AFEGEE - B
Tortik o dEv — Mo R 114 B E T RS R 113 2450 5 R Tl 1 B

AR o fh RED EHIT o bl AT S AR A B 2
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v —dei i E 114 ﬁﬂﬁe?lﬂzf;‘,%i@iﬁ— oL 115 B gy 115 1
Ap THRA s AP T RAPRTHR AN BE D TR R o8 2R e Y

SEERE S S T

5.1.2 TDOA/FDOA ## 2 &1 &2 B R FTAlE

F AW RIRN G A ROy SRAOFFEL AN B ER Tk
FlEd L hFER o AP ESES T P TR AT
1. # B DERA % 2001 # = > 7 QinetiQ = & dhsatlD k3t » P W igE & ik 8w

Mo e E Renw £33 % FE o 7 o http:/www.qinetig.com/

2. # B INTERFEROMETRICS 7 TLS Model 2000 s ¥t > P w0 fe o3& 2 Fr 2 B %

FEE L B RF o httpy//www.t1s2000.com/

S PanAmSal. @@ Intelsat. ©toraL skyneT

sesAamericon  [ETLNETRN & Telesat

China State
Radio

Monitoring

Center
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52 WEHBRSEHETHRRELRAGEMR

52.1 Fm BRI THRRELZKLEE

AEREX e RRERIHLEIN FHT TR BT R 2 BP0
Boo i Ry 2HIFBR WA AR BLE RIS 0 R L E RIS B AR
BRI 4BlEE TR B AMELEL FREREF - B 2 BN TR R
- GELRAIT BT RIS IR R WA H T R

A AR E R RAER E S N

N/
1.1.1- Parabolic Antenna
1.1.2- Actuators for X & Y axis. . | -
1.2- LNB (C), LNB (Ku) < p| 1.3- Control Interface Box

vvvy

1.4- IF Splitting Network

[—

] 3— Analysis Software

u 1.5- Integrated Receiver & Decoder |
v Modem
y — 1 Spectrum

1.7-PC

PC — Interface Card

1.8- PC — A/D Card

A 4

h 4

Analyzer* To Headquarter
Video & Audio Lo — - >
1 *
Monitor 0000
* EW

B 5.3 o BR sk TR 24 k2 Bl 2 R BRI sk R E

F 5.1 o ERsE T iER 24 k2 B 2 K Moy BB 5k AR B Ee

Item Description

1 Receiving equipments - Fixed Station Bl e oo FOplEE A

1.1  |[Receiving Antenna with necessary accessories [T % # %2

1.1.1 [Parabolic antenna (4ft) YoPm * AR

1.1.2 |Actuators - AZ and EL T ARTFE LR (X e Y i)

12 II;EVIi, gl(z)lcsli gi)nvsill fée(fnverter (PLL-LNB) HELRSRARERS B

1.2.1 Ku Band

1.2.2 |C Band PLL-LNB C/Ku band % *¢ #

1.2.3 |Accessories

1.3 |Antenna controller interfaces TRIA AN w

1.4 [IF splitting network PR B2 SRR

15 Professional IRD for decoding satellite Bh BRI TALE
rograms

1.6 |GPS and accessories GPS % * i+

1.7 [Computer and accessories — Industrial grade |1 ¥ %@ A 7 &
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1.8

IA/D converter for IF signals A A/D R

AF S A 47 A2 50

B i oy R (B LS R )

i’?']" ;\:?Av\i;liljf’f i g - > L XA igﬁﬁ;\ _%_‘F&-F;E\‘w
B2 AN GR AT F A AR AN S b P OF T 2 3

e

T RFFpg @ 5N

PR ATIRFEZ D AT/ 2R - ANE 124454
Fmkr UEA G 0% KT R £90°5 2 AR NEF- RERA
TARFEREZFHFFR S 2 HER -
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B.#3 % 2 iRl B3 iE

4

P
T3 3

2.1.1- Directional Antenna
2.1.2- Driving Motor for H & V
2.1.3- Gyroscope

2.2- LNB (C), LNB (Ku)

2.3- Control Interface

A
A 4

Signal Tracking Box

v

| 2.4- IF Amp & Splitter |

2.7- Laptop PC

PC — Interface Card

A 4

| 2.5- Integrated Receiver & Decoder |

v

Video & Audio
Monitor*

A 4

2.8- PC—-A/D Card

3- Analysis Software

Modem (Wireless)

To Headquarter

B 5.4 Huod BRIk TR R Ak X BR 5L 53 E

£ 52 WmER TR EAEZISE

K o & BB Sk 40 2 e

Item Descripton

2 Receiving equipments - Mobile Station BhN 5 TRk

2.1 |[Receiving Antenna with necessary accessories [# T % 4 %2

2.1.1 [Directional Antenna Pl m X M F :FH X AR

2.1.2 Motor - H and V TGRS EX 2 Y i)

2.1.3 |Gyroscope el ik

,, [Low Noise Amplifier 104 B MR TR AR < E

' PLL Block Down Converter (PLL-LNB) K

2.2.1 [Ku Band

2.2.2 |C Band PLL-LNB C/Ku band % * i*

2.2.3 |Accessories

b3 Aptenna con‘Froller interfaces & T MprHle G ‘?f»ﬁ#‘ T

Signal Tracking (M FFH = A TR R)
2.4 [IF amplifier and splitter PART A B2 SRR
b5 Professional IRD for decoding satellite R BRI TALE
rograms
2.6 (GPS and accessories GPS z_i % %% PFés
b 7 Laptop computer and accessories - Industrial T EBT RSB A D
grade

2.8 |A/D converter for IF signals TR A/D 3 B
AR A AT AR
ARG 3G BT
B
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(53 EBERSETHRLLEZEERGTAL
Item Description Q'ty | Comp total suj[bo-;:jm Item Total
| Receiving equipments - Fixed Station | NT$797,000
11 Recewmg Antenna with necessary 1 NT$180,000
laccessories
1.1.1 [Parabolic antenna (4ft) 1 | NT$80,000
1.1.2 |Actuators - AZ and EL 2 | NT$50,000
1.2 |Low Noise Amplifier/Block Down Converter 1 NT$22,000
1.2.1 [Ku Band 1 | NT$10,000
1.2.2 |C Band 1 | NT$7,000
1.2.3 |Accessories 2 | NT$2,500
1.3 |Antenna controller interfaces 1 NT$20,000
1.4 |IF splitting network 1 NT$10,000
15 Professional IRD for decoding satellite ) NT$30,000
rograms
1.6 |GPS and accessories 1 NT$15,000
1.7  |Computer and accessories - Industrial grade 1 NT$90,000
1.8  |A/D converter for IF signals 2 NT$200,000
2 Receiving equipments - Mobile Station NT$1,122,000
b 1 Rece1v1ng Antenna with necessary 1 NT$290,000
laccessories
L *Smart
2.1.1 |Directional Antenna 2 | NT$60,000
antenna
2.1.2 |Motor - Hand V 2 | NT$35,000
2.1.3 |Gyroscope 1 |NT$100,000
2.2 |[Low Noise Amplifier/Block Down Converter 1 NT$27,000
2.2.1 [Ku Band 1 | NT$10,000
2.2.2 |CBand 1 | NT$7,000
2.2.3 |Accessories 2 | NT$5,000
b3 Antenpa controller interfaces & Signal 1 NT$70,000
Tracking
2.4  [IF amplifier and splitter 1 NT$5,000
b5 Professional IRD for decoding satellite ) NT$30,000
rograms
2.6  |GPS and accessories 1 NT$50,000
b 7 Laptop Computer and accessories - Industrial 1 NT$120,000
grade
2.8 |A/D converter for IF signals 2 NT$250,000
3 Softwarg for Q1rect19n finding algorithm, 1 NT$4.500,000
calculation, simulation, data storage, etc...
Qty
e TR 40 NT$31,880,000
52 Aol I R 1 NTS$1,122,000
BINZEE =EARE T4 1 NT$4,500,000
ERER NT$37,502,000
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4% C Universal Access Procedures

World Broadcasting Unions
PROPOSAL FOR A NEW RECOMMENDATION ITU-R SNG.uap

SNG Carriers Universal Access Procedures

During their last meeting, Study Group 4B drafted a new Question dealing with
unintentional SNG interference (Document4B/TEMP/67V2-E).

The ISOG (International Satellite Operations Group) from the WBU (World Broadcasting
Unions) has already started to work on this subject, and has drafted a document called
Universal Access Procedures. It institutes guidelines for satellite access as recommended
by carriers and broadcasters. These are not meant to apply to the commissioning of new
Earth stations, but mainly for activation of uplinks from existing earth stations, in order to
avoid unintentional access.

This proposal has been unanimously approved during the last ISOG meeting in October
2003.

Similarly, these procedures have been endorsed by the WBU members and also by:
e (CASBAA (Cable & Satellite Broadcasting Association of Asia)
o SIA (Satellite Industry Association)
e SUIRG (Satellite Users Interference Reduction Group)
e  WTA (World Teleport Association)

Furthermore, the Mutual Recognition Arrangement Working Group of the Global VSAT
Forum recognized the WBU-ISOG Universal Access Procedures as consistent with the
goals of responsible transponder utilization and minimization of interference, provided it
is used in conjunction with the individual satellite operator's access/lineup procedures and
equipment approval processes, whenever applicable. To give to these procedures a
universal acceptance, the WBU proposes to include these in an ITU Recommendation as

suggested in Annex.

ANNEX
PRELIMINARY DRAFT NEW RECOMMENDATION ITU R SNG.uap

SNG Carriers Universal Access Procedures

The ITU Radiocommunication Assembly,
considering

a. that Satellite News Gathering (SNG) services are offered on several
communication satellites;

b. that the use of SNG is expanding in all parts of the world,
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c. that the proliferation of the use of SNG stations has caused an increase in
unintentional interference to other satellite users;

d. that all SNG operators do not apply the same procedures to access the satellite;

recommends

1. that the SNG operators in the field should follow the universal access procedures
described in Annex 1

ANNEX 1
UNIVERSAL ACCESS PROCEDURES
FDMA Services

1. Definitions

FDM = Frequency-Division Multiple Access - the mode of operation where several carriers

A with different frequencies are loaded onto a single transponder ?differentiated from
TDMA services which follow their own access procedures.

ESO = Earth Station Operator

LOC = space segment Lessee Operating or control Center (either a Broadcasting organization,
a Union or Consortium or Broadcasters, a Telecom Operator or any other third party)

SOO = Satellite Operator's management/Operations Center

C

TES = Transportable Earth Station (a fixed earth station that is not permanently dedicated to
an orbital slot, should be treated the same way)

FES = Fixed Earth Station that is dedicated to an orbital slot (and most of the time with fixed
settings for specific carriers).

2. Purpose
This document defines the procedures all ESO must follow in order to access

satellites. This document also describes the criteria for obtaining line-up
exemptions in specific cases.

2.1 Customer Access Requirements

All ESO who receive authorization (either directly from the satellite provider or
through a third party LOC) to transmit to a satellite must contact the Satellite
Operator's Operations Center (SOOC) of that satellite provider prior to access so
that the initial uplink can be verified, monitored, and documented by an SOOC
controller. However, before calling the SOOC, the ESO should always first call the
LOC to verify authorization and check for schedule changes.

English is the universally accepted language. All uplink ESO should be able to
communicate and follow instructions given to them in English. Other languages
may be used at the discretion of the satellite operator but must be agreed upon with
the LOC as a matter of principle.

NOTE: The LOC and the SOOC can be reached by dialing any of the following
telephone numbers: [Space Segment Lessee Control Center's Telephone number
here] [Satellite Provider's Telephone Number here]

2.1.1 Before the satellite access, the ESO must call the LOC in order to check the
following:

o Exchange of earth station identification/registration code and telephone
numbers for emergency contacts;

o Confirmation of expected transmission time (due to possible overruns of
previous transmissions);
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o Satellite, transponder, uplink/downlink frequency, and bandwid
2.1.2 During the satellite access, the SOOC controller must check the following:
o Earth station registration code;

o Confirmation of correct transmission time (to be in line with the LOC
check above);

o Satellite, transponder, and frequency slot allocations;
o Uplink polarization;
o Cross-polarization isolation
o Carrier power level, signal quality, etc.
2.1.3 During the access procedure, the ESO will be required to:

o Transmit signals of differing power levels (both modulated and
unmodulated);

o Peak the transmit antenna;
o Rotate/adjust the transmit antenna polarizers

o The ESO must call the SOOC with enough time to allow the controller to
complete the entire access procedure, including cross-pol verification.
Failure to do this may result in access delays.

2.1.4 The ESO must also inform the SOOC before making any online equipment
modifications in real time or before ending a transmission on occasional use
capacities (i.e., a goodnight).

Copies of the Uplink Operator's Checklist and Uplink Operator's Procedure are
attached to this policy document.

Access Line-up Verification Exemption
The SOOC may grant access line-up verification exemption, by way of example,

o When one or several FES for full or part-time access to a satellite is used.

o Between successive uplinks from a TES from the same site, for part-time
access to a satellite, provided the TES had not been depointed (i.e. event
lasting several days).

This exemption enables the LOC controller to manage third-party accesses
without performing cross-pol measurements or adjustments.

Guidelines for Exemptions and Special Authorizations

All exemptions and special authorizations are granted, and remain in effect, at the
sole discretion of the SOOC. When an exemption or authorization is granted, the
SOOC shall send written confirmation to the LOC confirming the exemption or
authorization and detailing any specific conditions. A copy of all such
confirmations shall be kept on file in the SOOC. An exemption or authorization
may be revoked at any time if interference or other problems occur that can be
linked to an ESO antenna, service, or space segment management. Although
confirmed in writing, all revocations are effective as soon as the customer is
notified by phone, fax, e-mail, or other means. A copy of all revocation letters
shall be kept on file in the SOOC.
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Attachment 1: Uplink Operator's Checklist

1. BEFORE calling the satellite operator (SOOC), make sure the following table has been
completed by cross-checking the space segment allocations with the LOC:

Contact Information:

Earth station registration code for Operator concerned:

Your name:

The uplink company:

Uplink phone number:

Dedicated to technical conversations:

Your assigned satellite/transponder/slot:

Type of Call:
__Access __Interference report __Goodnight
Special Cases:
__New Full-time Service __Cross-pol exempt antenna
Assigned Frequencies:
Uplink: Downlink: Bandwidth:
Type of Ad Hoc Customer:
__Third-party resale _ Ad hoc
Access Information:
Actual Downlink EIRP: Target Downlink EIRP: Transmit EIRP:
Cross-pol isolation (Leave blank; use this space to record the controller's
reading):
Scheduled access time (UTC): To
Actual access time (Leave blank; use to record actual access time): UTC

Signal Quality (Leave blank; use to record the controller's readings as applicable):
C/N: FEC: Symb/s: BER: CER:

2. When you are ready with this information, BEFORE calling the satellite provider,
make sure your equipment is ready.

1. The transmitter is in standby mode at maximum attenuation. For earth stations
performing multiple uplinks through a single uplink chain, please ensure that the
modulator is at maximum attenuation.

2. All uplink equipment is warmed, stable, and tuned to the correct frequency with
proper sub-carriers, if applicable.
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4,
5

The antenna is properly pointed, optimized, and set for the correct polarization. For
optimum performance, antenna pointing should be performed during the center of

box period for the spacecraft (this information can be provided by the
SOOC/LOC).

The waveguide switches are configured properly.

ATIS is enabled (US domestic analog transmissions only).

3. Follow the Uplink Procedure (Attachment 2).

Attachment 2: Uplink Operator's Procedure

1.

Before making the call to the SOOC, use the Uplink Checklist (see Attachment 1)
to check transmission equipment and to gather necessary information for the
access, by crosschecking with the LOC about 10 minutes before the scheduled
access time. If necessary, the LOC will then direct you to the SOOC as per 2
hereunder.

Contact the SOOC at least 5 minutes before the scheduled access time and provide
the SOOC with the information you gathered on the Uplink Checklist (see
Attachment 1).

When directed, provide the lowest possible power, unmodulated carrier. Tell the
controller you have done this as you throw the switch.

IMPORTANT: During the access procedure, DO NOT change power, frequency,
polarization, or antenna aiming without specific direction to do so from the SOOC
controller, or the LOC by delegation. If you are instructed to cease transmission,
you must comply IMMEDIATELY without discussion.

Wait for further instruction while the controller checks the cross-pol and frequency
of the carrier.

At the direction and discretion of the SOOC, modulate and increase power to
nominal levels, which will be confirmed by the SOOC. After power levels have
been set, verify downlink.

Wait for further instructions while your transmission is checked.

The transmission should commence only when the SOOC has given confirmation
the carrier specifications are correct.

The controller will verify your phone number that should be available throughout
the transmission/event in case a problem in relation with your uplink has to be
solved. The controller will remind you to call the SOOC again just before the end
of the transmission (goodnight call for occasional use space segments).

It is mandatory to contact the LOC for good-nighting in all circumstances.
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