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Abstract

Interference into satellite communications is a significant problem with international
concern. Several methods for determining the location of the satellite interference source
transmitting an unknown signal to satellite relays are studied in literatures. By employing
these methods to monitor the satellite interference events, we can combat this problem by

effectively and precisely locating interference source.

In this project, two major techniques for satellite interferer positioning are
investigated, including (1) Two-Satellite Interferer Positioning and (2) Interferer
Positioning by Earth Monitor Station. The technique by using two-satellite technique
relies on the measurement of Time Difference Of Arrival (TDOA) or Frequency
Difference Of Arrival (FDOA) of interfering signals propagating via both the
communications satellite that is interfered and adjacent satellite in the geostationary arc,
the interfering source can now be quickly located. This project probes into the techniques
for interferer positioning, which are based on determination of the TDOA, the FDOA, or a
combination of both. A single satellite interference location system by using on-board
Multiple Beam Antenna (MBA) is also discussed. This project presents a theoretical
background, followed by careful simulations. The accuracy of the simulations is verified,
important parameters are identified, and the feasibility is studied. Be examining the
simulation results, the location error of interference source positioning was around tens to

hundreds kilometers.

On the other hand, a novel technique for interferer positioning by earth monitor
stations is proposed in this project. The feasibility study is made to evaluate the
technology of using earth monitor stations in Taiwan to detect signal radiated (overflow)
from the side lobe of satellite earth station uplink antenna, and with multiple earth monitor
stations detecting one signal source with different angle of arrivals (AOAs) to find out the
location of the satellite earth station or satellite interference source. According to
theoretical analysis, with 2MHz operation bandwidth at 45° side lobe direction as
calculation basis (Ku band effective distance 10.96 Km), the interference source is located
within 384 x 384 meter2 range. If we disregard the overlapping areas between monitor
stations, the existing 40 earth monitor stations will cover approximate 20.8% out of
Taiwan. In order to solve the problem of insufficient monitoring coverage, the mobile

satellite monitor stations/vehicles are suggest to collect more information around the field.



According to the investigation of prior techniques, we propose the hybrid
interference source positioning method, which combine the two-satellite interferer
positioning and interferer positioning by earth monitor stations. The two-satellite interferer
positioning is used to detect the satellite interfering events happened in Taiwan, and the
precise position of interference source is located by earth monitor stations and mobile
monitor vehicles. By consulting the relative documents and standards in the world, we

also propose common operating procedures for deal with satellite interference in Taiwan.

Keywords: Two-Satellite Interferer Positioning, Multiple Beam Antenna Positioning,
Interferer Positioning by Earth Monitor Station, Hybrid Interference Source
Positioning
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BRFREEH Ly REN R RERENSEFROBXME - ML FHB
CEMAEELRBEENE —LEAHETHEMH  HEESFAETSLEH
E5UEBRANEREME > M LBABAKMEE ETHRARIERY
ABALEA  HARRERBERBEPE 200256 Af 9 A A2
WE A ERAE > WENABHROEBR TG B 2IRETH K2R F &%
EFRETRND - SHTEEBTANBEFH A HEEFRAMRELEE
B AR THMBEBRNORRABEGRRER  AREARES  RILEAFHE -

% A RAAE GBI R > B RS B R 2 B o do TR BB AT -
B EHEAE 2R R AL MR G L BME - B THARMERIST
W B 4G - R 22 0 HILH A RuERHRET RN A
BT R Ao @ RO TR RA R TR o 2456 - FEARANEERE CE
HATAME R R R ERAE > 03 R EHTERR - HERBTR
IRBHEERE WERCEFHERFELLS - HEBAR AR EER
R B EATR B SR ERALE R ARREERGERAE AR
BEATEUKNERAR - EARN LRI A TEHLREABEBLIANAL
FoRMAREBREEBRENEEMARE -

EABNRY > T4 BREHRE (ITU) AlHR 2R EZAEIHARSRIHH
89 A & #1345 - £ ITU Radio Regulation Article S5 ¥ » ITU & 4 #7 24834 A .56
AEFRFHAEAARIT » & B3 TR B BA 245 82R 8] /47 - ITU Radio Regulation
Article S21 AU ¥H1 2 RS E3IR TS A AT L BEA R - R A G 7 230K E
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'%&ﬁﬁ%ﬂﬁ%ﬁ&@%@‘%ﬁﬁgﬁﬁﬁiﬁwm%ﬁ~ﬁmﬁlﬁam$
B L 40 R FHEE A TFRBRASARAE - KT ZEAHETHATE
RO ERERA 0 AMITES AT > #4702 B4 X FE D MRERA L HUBIRHE -
Wh AT B AR S B W e AT R IRE A R e R 2 4 R R BRI ST A Bk
L 4&iE342 & (UCUP : Universal Carrier Uplink Procedures) o i3 1# a7 Satellite Users
Interference Reduction Group(SUIRG: %, § &,4" Intelsat, PanAmSat, Inmarsat, New Skies
Satellites, QinetiQ F» Glowlink)fet R &€ (WBU : World Broadcasting Union )
Z 44 ISOG( Inter-Union Satellite Operations Group) #4j Rogue Carriers Working
-Group(RCWG)F1f &4 Bl 5 69 UCUP B A7 €42 fri2 & L tb 41 8k &4 CASBAA (Cable &
Satellite Broadcasting Association of Asia) ~ SIA (Satellite Industry Association) ~+ WTA
(World Teleport Association)¥ % F 325 - A LB EHBRAB T A —AZEA
Fo FAMM T AR MR Y AR AT 2EE - R LEEHRA AR EMERNGIFEE
BT -

KA A o L B B T H R R MRS B 28 A
34 4 7% 7 & % £ # A7 (TDOA ~ FDOA « TDOA/FDOA) 2 $# {f##k + 458 & A
R ~ B BT E B TR ATR A Sk B A AT BT
BRBREEZZHREBAREIN - FRTHEEMNATFHRTEZEELARERA

FLELH
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F—F ERILERE TIRR L2 R8s

AWETRRRAAGEMY > AN EREHELZTRTHORELE - 5
0 XL TR TR - TSN TRR A - BATATIR B0 212kl
# > TDOA-only & fiik ~ FDOA-only &4k - #4 TDOA/FDOA #fiik - #12 k
MBA 433k ~ 44 TDOA ST Bl 42k - 4 046 2 /& % $IR AP 42 5% 2 MBA

ATy RALE 0 T RS E L BPTRELE -
2.1 % — 3| £ (TDOA-Only) 2 45 %

R [1]2]42 2] e s R A4a 4 Mg P > RAVIFR A ZFAR S R4 e | T2
ok 21 AT THRBREVWZZARFETRGZTHHGE  ¢FF @A LR
091R45 05 R T F R R R AR R T O BT E ATARIK 0 R 813 3] R 8 L AR RS e 1R G B
M 42 o B3R 64 A48 B 3t 3 0 4o X 2 48 Bl (Cross-Correlation)~ #8382 X Z 48 (Cyclic Cross
Correlation » CCC) [3][4]82 /% % % Z 48 M (Generalized Cross Correlation » GCC ) [5]
¥ RETHFEHME TDOA » KA Lot B AN SATHMIHAEE T » B
227 ML BB ORI AL AR RIERB AR LA B R
BUAETHERTREENLE - WE ARG ALIHREARRFERETEME
B & %K B 090 0 IR IR MBS £ PTiF 2] 69 TDOA A/ \vih— B E M - &
Al kARG R THRGEE - AFXLHFRT » RA — A E T A A RiE
REAL Al EEMEFHM LS RGEL > AEREEGEESRBFEMGRELTIFR
BRGEE  MAEANSALERTFEIA B BRFEOFEETIRALE S0
MEk -
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Sﬂﬂﬁte 3
s

Satellite 2
-~

Satellite 1
< OQ
o
N e
hos
fal
Sidéolobe
%

oring

it

Mon

Interferer

only 5€ 4 4 fif 64 e &

TDOA

B 2.1

Adjacent satellite

Primary satellite

.

Station

' Monitoring

Axis of Hyperbplic
Surfaces of Constaht dé&la

TDOA Fi & £ 2 B ¥ &

B 2.2
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SATELLITE 1

b I Vs
@)
e 1
, U,(r,)
U,(r)
\ - 2
Ua(r) I Vs
Is2
SATELLITE 2

B 23 HBEIfadeydemies

2.1.1 TDOA 4R ERR

TDOA #yEiik ZRRY LT ERA BB RGO F BB ER > BAHLREENHL
RSN  RBREEE R RO LRE - B AR £ - & A6
RE S RORERE > ol B LR O BEIEA o B3 R T A
2 4 B B SE A S B TS SR A48 PS8 K B PTE 4 60448388 - £ 2.1 & TDOA
B3R £ AP L -

£2.1 TDOA 4 £ %[6]
TDOA % £33 REMA(®)

{353 B 3 f(ex. KEB..) 5x107®

B EGE B ER 1x107®
ERAkRE 2x107°
o BB sk 1x1077

-14-



2.1.2 4}3E # (Differential Slant Range » DSR)4: B 42 %

B & TDOA & #| A b 38 12 64 SERE PR AR ATIF 5] > PR B AN B3 d bt
R R IE a3t B 5k 0 SLIEARFE A 41 95(Slant Range)

I HEs8245F

S :EIF M E A RE X 34 £ 2 (sub-satellite point)

M EEEZEERFEZ I

0 M@k S £ §45 2 22 9K K 8 8k (arc length distance)

& +

North Pole

Equator

B24 HESEZAAMRG=ZAN

B 24 2\ = AN IMS fsb@: & &8 HE(L,) ~ AL )RR HEZ LR
(Los) ~ #R(L)E T RZBMF -

cos 8 =sin(L,,)sin(L )+ cos(L,,)cos(L,s)cos(L,s —Ly,) (2-1)

B &R RSB R S HT R 2 R BT(L,s =0) R APEMSE(i=0) #(2-1)
T4

cos 6 =cos(L,, )cos(Lys —L,,;) | (2-2)
LR T -
r, =[(h+R)*>+R*-2R(h +R)cos §]"* (2-3)

F 9 » h=#if 2 36 30.& 5 2 (35786 km) » R=3b3k £ 48(6378km) » r, A GEHEE EH 2

ZHHEE o
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B 2.3 &M RIVTTIAS 5435 %@ TDOA #5918 4

1
(TDOA)zl = ;[(12 +l;n)_(ll +l|m)]
1
=_(|rsz _r|+|rs2_rm|_|r31 _r|_|rs1 _rml) '
c ) (2-4)
1
(TDOA)23 = Z[(l2 +5) =L+ 0]
|
=—(|r52 - r| + |rs2 - rm| - Irss - rl _lrss -r, |)
c ) (2-5)

HF o
r :FHEZMESE,

r, ERSZAE G E,
r, RO R 24 B 6 2(=1,2,3),
c :5ki331,

ERFRHRAGHERT » HERRRCASFTERIE -mLEaRmX 047 Lk
T AR > ERMB ARG RA A LEEYRYy B THRREFFME
o L A PR IR £ AR ASHIE £ 0 PR3 TDOA-only 84 5€ 45 7 % > 71§ 5| v 42 DSR
& 534

DSR, =1, =c¢-TDOA
=|rsz-r|-|l‘81-l‘| ’

(2-6)
DSR, =1,, = c-TDOA

uplink 2

=[rqor|-[rs-r] 5 2-7n

#1418 DSR {A#RT Ak k@ LA 4 —18{L B4 - TRt/ 4 DSR 15 B4
BEEEMEMFE -
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2.5 DSREEEZLBHHZTTER

AB25F dte b —HEZHE - K IMEA 35786 km» FHA Ese— FH DSR ¢
i diw=dte-DSR ., 5551 2 B % #5 2 Se 2 Sw A H < dte ft dtw & ¥ 2 bk L&
B ®miEdmER Ak it HERL  PRATFERTRELNEE » ALEN
BRTFRERELALERORL > AT FoTHRROLERE 4 KHaHLZ e
CEBATHRBAHAGKBZABERLK B 2.6 HF -

2.6 (MTHERLBEZRBZARH

B27 XBTHREAIRGZAY
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wE 27 THA—EALAGEAC I TERHEERX

cosC =cotd, -tane | (2-8)

cosC = cosf, -csc(Along)-csch, —cot(Along)-cotd, (2-9)

EXF 0,80 BRANRTFFERERHMIZ M LINRRIER > ¢ b Se S RRLE

BERTFEREEME » (2-8) - (2-9)& AL TH

cosfd
¥ Al
w030, cos(Along)
tang = -
sin(Along) (2-10)
2 2 2
dth -h2 “(h+R) - —cos(Along)
| dF R+ R
£ =tan - (degree)
sm(Along)
, @-11)
FiEREE=Seq| T REALE-¢ > (2-12)
BT RABMLA de HHIEAXARBMZ AN IAC> W 2.7 THF
dte’ =h* +(h+R)*—2-h-(h+R)-cos, (2-13)
cosf, =cosh-cose | (2-14)
HQ-IDNRAQ1) T > THFRBLL
2 2 g2
b=cos™ W +(h+ R) —dre (degree)
2-h-(h+R)-cose , (2-15)

AR Lk g3t @A - R — L HEeY dte 21— 18 DSR & » Bp T A3k L3
PR R AL ER L E—FAT A £ 09 TDOA A —BEHE -
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2.2 B—3|i%3F £ £ (FDOA-Only) Z 4%

BT Y 0 R AE i TDOA-Only 485 » £/ A =R H 4 2
Bdeibdm FIRER > THRERRGHEZEARBEFIRMOTTRFEL > AFRBEHD
F Oy Bh AT B P Hd SRR > THFEHma FDOA » KA S 4ot 338 F 3R,
PP TAMEAEEAABEALLAEREONEER  RBPLTHRTRE AN
E -FDOA ZAWMRRANGEEMESHLRMABHHBHE £ FIRERAEOHRE
$1 1% 4% (Doppler Shift) » HBARF 9 EHEFE| —BEF LM - o FETHRAL
ETRRERBRAE - KRERALYRGHER X TFRERE-—FHER £2RA
HPATHF AR MEL oF - PTFRI e 2R 2K -

2.2.1 FDOA 4R £ R &

FDOA #Z4iR Z KM H L EZRAME LB ER TR B WAL EH IR ER
BPTTRIEREEFMAELNRE  CERAERROTEH > SRAEFRFHE
RAS R EARE 0 A4 LR TIERGBHRBRXALITELGERIES -
% 22 A FDOA #93% £ A MR A -

£2.2 FDOA t43& £ %[6]

FDOA 3% £ 8 3% £ {4 (Hz)

1Ri& A B(ex. KAL..) | <1x107?

HEBERGRER 10
2R ERRE 2
3, BL R 3k 10
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2.2.2 #}3E £ £ (Differential Slant Range Rate » DSRR)4% & &3 35 %

FDOA-only Ff & 4 ¢4 42 FDOA 14 > # A B 2.3 T & T &

FDOAY, =-L vy, uy(-L (- [TV uy(rs)
C C

wLvg @ v u),
- . (2-16)

EDOAY,=-L v, w02 (f - fT)vg, uy(r,)
C C

1 T
'*'ivsa Uy (0-—(f - f5 )V -uy(r,)
; . 2-17)

ELE
f T kEE
SRR R ERREG=123)
u TR FBAEEZEMGE

Vi HIBAMEZREGE

B b @@ R 64T LA T AR A 12 R TR 60 R A E 4RSS 6
o ggdyl@%}gﬁﬁ‘ﬁjﬁk(fﬁi&iflﬁgﬁjﬁt&éﬂﬁéé-? v BT VA 3% F FDOA-only 6%
ik o THHEH M DSRR {E 0 554

uplink1

DSRR, = v, = -%FDOA

= Vg Wy -V, -, , (2-18)

uplink 2

DSRR, =v,, = -%FDOA

= Vg Uy -Vgy-Uy (2-19)

#|F ey DSRR £ X > @@ Z QR E A ER% » BPT A3k L3155 DSRR
LB -
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2.3 TDOA $2 FDOA = % B &4 ik

%Eﬁﬁ;‘%ﬁiﬁk[ﬂ (1314323 » B BB 2.8 A7 REAETFHREY
8 R F:]E&&ﬂéw%%éf\ Blagi & > A H BRI RM ik s X P TiEey
WEMZTTREE HEHTEBSHLTABRES TN THRHEZNORERZ
—RHEEHEH RGN FTRM > BATHRERLEHBER LR F HE Loyl
WAEE > BT RRKS BT BRsb o ka7 T4 2 R #8087 £ AT
HEr ey TG0 W ELAA AT T HEBRAARIRERREAREZER
Bo AR MB TR MELCRTTRFEARLEFGAR - ALTRERSLE
R BETEBEER ALATABHENERLEE  HEMYEZARMKS
TDOA - 7 $b » 4@ & 4 2R Bl 69485 9 98 4R 45 (7 2 130 & 5 R) 3k 4 sk ey 48
#$BHAEL) MEMGEZMERMSE FDOA » £d RRE i BT 5 RATE R T E|
894 —18 TDOA % FDOA » # 7T £ 3e3f k& b3t F 8 —4%4% & 42 (Line of Position,
LOP) > &y TDOA pf & £ 64945 B R F5 A 4436 2 > T FDOA P & 4 8945 B 248 A 413
E2E S RELEROIBITEAE —BAFRROLE » Bd F RO T[] —R
Z#EE[12][13](error ellipse) » A R &7 TR TR EAME Rag E -

Monitoring Station

2.8 REXLHMmYARE
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2.3.1 X ZHH:% #(Cross Ambiguity Function)

#3347 TDOA/FDOA 4 2 & 45by » & T TRAH K T Efo i 209 T2
SR BB o A A 2 TR AL AR R A 0 2 A TS B T4
BAT R F M E B MB R > R ERRFIOEHRERBIBEE 125
hEHFHS  TARMTRAKRM — M A T X H#F #H (Cross Ambiguity
Function @ CAF)[14][15]649 48 Bl j& 32 #5 #h7 » ¥ 85 o TR A S P AT IR -
AR BAAEZ B ZMAEE o B 2.9 FFF o

CAF,N=1023 SNR =-1.5dB

______

29 ®CAFEHHMFHER

S BRI E M IE RN A TR AHEE T H AR fIE AR
AR ARMIER > FREAMETE > RBFORERAEHIRBRAYE T 8L
R ARMIEH > FERRERMAARGHRATEL —ANBG & &R KEH
B 64 B B 45 45 LR R R 45 B 4 AT 4R #) TDOA st FDOA - 4 3 F[15]42 2] » CAF
R AT H R G FRRZeR FHAEHRMMAER > RELT

T/2
Av)= [ S,0)S,(t+1)e*™dt
172 , (2-20)

HEF 08,8 HENKYHEHRGIEYX)



I t = R
Y T = 48 BPEE 5 745 4 04 o5 RS

A
Il

<
Il

I 4515 S0 A 95 O B 0 B 4+ AR |G )| S BUR KA Al B3 S 4% 00

A2k tb(post-correlation SNR)ZE £ 2

2 BT snr?

SNR = |
Kl+snr(l+1/6)] | (221

snr & % 7 2 T 4R 38 18 18 69 SNR(PP R4S T 2R 2 64) > B R 1@ 18 6y 2348 LR
wHEEARF]) 0 k & 585 B -F(overspill factor) » #E £ .5 ¢

k =snr(% %ﬁlék)/sm(9kzﬁkk) ; (2-22)

2BT #% 2 J& ¥2.3% 3 (processing gain» PG) > Bp & e s M T ;9 115 S PT IR AL 09 B 8t
FiAEBRARIER A S » 42 CAF EH % > M e EE TRt BRI S48HEE
#69 SNR > 12€1¢ CAF B ey s R A0 » FRARM AN S 0 MIERERER > &
BAE S B K HI R ST 4 A a9 BALES 0 1X32 S £ M TDOA st FDOA ¢
WHER > 4o 2.10 PFR » 5 5b > B 2.11(a)(b) & # A AL R F 093¢ T FT 43 2] CAF 4
BiR4ER > TAh CAF 3 F 4 P73 569 SNR #.)\ 85 > #5 TDOA sit FDOA {4 4 ¥
A8 B #Ho 3 R AR £ 6938 ho > — A% € 4% CAF 84 post-correlation SNR % & /£ 20dB

VAL AiF 3| A AE ) TDOA $it FDOA 14 -

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

2048

30dB

40d8

5048

snr{dB)

60d4B

.--{ 70dB
8048

B 2.10 %-FiFi@id SNR(snr) ~ $h5 B FOMRERIE ZPO)Z 4% (RTaMARES
SNR 4 20 dB)
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CAF,N=1023. SNR = -9dB

Axy(tau,w)

Axy(tau,w)

(b)
B 2.11 CAF ## 4 R % post-correlation SNR 4 (a) 11.128 dB (b) 22.356 dB

AIF — 2 B IR A R 0 o R ML BUR 36 4 315 5% SNR 2 4% » &%
WERMBEROHRT @ TAL W H ZATE KR O HRST RETE TR AL
R BRI AT FHERRERTHHERT » TREXATHROHEMR
& S BT B IR ST AR 2] 41258 - B 2.12 A Ku 358 T ITU #H#4 K458 &k
895k - REIRN > 2445 PG A A 60dB » B ER LAk 3| ¢ T EZ FiF
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1£%% SNR 4 10dB > &1 2.10 & & » £RFRT k & 50dB 175 T 13 2| 48 & #5504
CAF#E ' iR T/ BRRBHRTH 11 AR ZRATERGEHAZRGAE
HaAgEL mETFTIREBRREHORTE 3 ARM  FXTEAGOMBHTERRAE
ReBHI0EAL  ENBRERBERMBENATELGEERE -

ITU Recommends, Antenna Pattems, 14.25 GHz

HIRIREERS H v o8 b sl H 1R IR RER
IR EEEE . B8 s eyt . IR SR
o e

i 11— Dimension=3m
t-sserd — Dimension=Sm
H : —— Dimension=7m

¢+ { — Dimension=9m
Dimension=11m

s e tandalta

......
LY R RETEE EEEECRE RS N3

................................

0 R IR R R LR R IR R R RS Poob oty
10° 10' 10°
oft - axis angle (degrees)

B 2.12  ITU R435H & 5k #% 2 12 #(14.25 GHz)

#|F CAF 3246y SNR L -FiR12 556934 SR A R EF o5 R » Bp =T 45 2] 5§ R
EZMEREEMYFRBFEEM > WwQ2)XFF -
1

1
o. = ——-—, Gv [
" B,JSNR TVSNR | (2-23)

EXF 0 BRT SRR ERGHFRATEFRER > TR T -

[ Pluf i [ ri6,ndr
T;ZIZ 2 ) Bu = 2” >
[, Ju) at [ 6.

T =2r

: (2-24)

g ¥O @O o ke T ot o) R E R IRILA E Jon B
SHE AR O » S5 5] 05 I £ 00 M AR B A5 60 AR LA AR
MR > MAIPE R EIA R E AR RN T RI A A0 A% -
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232 REME

EHITE R FIEREALE » TN K LIFH $@FFETIR R &
FPIT A A — R ZWEE RB A FREBREAMEA NOBRE > AABFRERNEEELS

iR 5 0945 B £ T & X=[lon,lat]
X=[Lon,Lat]"

VBB IR EALFTIFRIATA —EBEH B R AT
X #EERE—FEIH » Ty % & % $(probability density
function - f§#% pdf)TTrAdk £ TR *

p(X)=(2m)" (det )™ exp[~(x—p) 27 (x-p)/2] , (2-25)

AP p a2 HAe& > L 4 X a4 £ 4 i (covariance matrix)

)> =[cj1] ’

s _{ o; for j=I
a—

o Jl=1,2
po 0, Jor j#l

(2-26)

» o,Edo, 451 & Lon ¥t Lat %) ¥ 4942 4 % (standard deviation) * p & Lon % Lat 6948 I

HFER FEMNFLZOEEEMANGORELP m A — @52 R
(x-p'E(x-p)=c, (2-27)
R BRBENORTIES

P=P{(x-p)'Z7(x-p)<c’}

2 p-1_—1%/2
= [ e d

AP cATH pRAOBxHHE > T( - )A %% (Gamma function) » & 2% p &
)M AEJ%VQ;J']%‘/E—F , ﬁ{ﬁi]‘y;(,f%’.il]"‘@%@ E‘ii"‘& ’ 'E‘é!J ‘P‘thh/ri-é;é) | fiﬁg&%l&
WENORER P EBEp=2> XV # c THRc=y2In(-P) > BARILANFF
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BEWBEEEP H—FHc Wwh 23T KATR

L [(lon it ) _pUon=p)at—p,) (ar —2u2)2 ]=cz
I-p’| o 5,0, S : (2-29)

P BPT AL LR - R A R AR EZME -

£2.3 GHEEAHEARNBREQE—FTH)
Prob.(¢* <Q)

39.35

63.21

77.69

86.47

91.79

95.02

233 AL FREHERAGRE

BAE ) MBS M R MR A F R £ 0 B T SRS IEA W
o BRMEBRRE  HZORENE  BEMSREHMEEEREAM - 5 TH
BB R R Ll ey £ > ROTTRE L S5F3(12] ) wB 2.13 AT HAEN%
R ERREBFOBE - ATHRBAAF > 54350 @B B 515 ROLE
AL E Cith SR ER) ERBEHINRERGNE BN BIRE 0 B
B35 09 BB RGO B S F 53R 4% BT R TR AL AHEE - RlE hd|
RATIHR MR F MR Zfod R 2 H A B S F R LT - HARELEMR
R Loty S b0y AL B LA RA Y LR ERRERFI AL - R
WOl S H ERHRELEE AR BOERGRNFNLEBLEPAEL > BB
BRI T LA AT 2 2 & & (ephemeris) ~ T EME R - BB KRERE AL - X
ABFTHBFHRENTLAMNENDE R 24T - —KFERT » 56 R1F
Wkt EREE 0 MREBERARL - RE N B MRS -
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%2.4

TDOA
error term

s R s R e

Reference

\/ Signal

——, ] |

B 213 wASESEH8 250

Value without reference

% #1535 #34 TDOA it FDOA % £ 945 E(F3& R f1 4 #3548 36 1000 2 2)[12]

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

2x10°s/10.4 km

1x107s/0.52 km

Monitoring

station

1x107s/0.52 km

5%x10°s/0.026 km

FDOA

error term

Value without reference

Value with reference

Propagation

<1x102 Hz/<1.2km

<1x10° Hz/<1.2km

Satellite
turnround
oscillators

10 Hz/ 11,700 km

0 Hz /0 km

Satellite
velocity

2 Hz/ 2340km

1.4x1072 Hz/16.4km

Monitoring
station

10 Hz / 11,700 km

-28-
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2.4 2 2 &k E K& Multi-Beam Antenna) & 4% %

AL HA[16] 0 ZAEA —FAR ST R EREE AR NER S TIHRAS R
WREOAE > BAAOHERRREALRTGLE—EER W 2.14 P77 - FHAE
AR REROER  BHELELRGNEEACH  HARBTOGRERAE
BB R 0 FFAMTRERGI B > TFH—dhkm 2B A F B4
RO EAR > MO GLTOGFRERM BRI G EA > EFNREHE
B TIFE —REGZI BB FSRTHBOINERE > RIEBELFRRY
RBBATFHRATHEEANGEE - WEEFAOBRBEE—HERPTHEA - Q)
REZEAHMLE  TREZIFHYEL  Q)RTHEROVKXLM > KX FTH
SMGIERREEHE c PR T AR SRR EHEA TN EERAAHMEEREK
ik HABE LeREAEHBTER -

Multibeamn Communication
Satellite

Feeder Link
{Beami~N : FDM)

Ground Station

Antenna

RF1 Pattern

Detection & |Cal,Data
¥

Beam Measurement

(Display)

Pair #}
rum
Analyzer #1 §§
” 54
) #3 5§
e | 8

B4 3RATHERELAEMZ ZEARREEE[16]

-29-



2.5 &4 TDOA st-F# (Interferometry) 3%k fl5 & 4% 7k

e EEARE o KA 8 A IR L 6942 M A1t (Polarization) i R4 £ 478 4 F 8 3R
TTEEMEGEAL > ATREGEARE  MIAAHMERMREVER LEH —H
R XA R AN > M B HERAN SR BTy sEd - BAEHEE R4
AT E RFELTIRME LT ER ] — X IR R 2 0 FFA T & R 4 4
{b%)\ﬂi%iﬁ.d%#ﬁi‘é‘?&iéh#aﬁé&[w] ' i 18 M R ARG IS IR @ 48 oy T Ab IR A% 1% 3
Mol BERIb o ARl 0 a4 £ @ B 4 E RGH R A 69 K 42 (Baseline) 5 5%, — 18
Bédm > mUEERERGEREL M E% > H#8 TDOA FrA L B4 » Bp
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2.7 &
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FHEHNEEE - FROBABETEFHOTE » ST RO E RIE4HE
EAL AT o B RIERA SR Z M RO THEATHER
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(2) FDOA-Only =45 kA% A ZF R $ i 28l & T2 50 THA A § THRE

RHRE - REARNRGER K TEERLE-FHRLR T E2LRAPITH

BAAMERL R PER M EREZRK - WA EEEFHBH X TFHRETE

43 o
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KHRXE - REARHRFERAEBITRAL - o4 WEFLBZTHBH K
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(4) MBA 45k H — FAR) F #7 £ iE s & T 41558 245 0 #8484 TDOA/FDOA =
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AR KATERERIFRGHRT » TAFEZRIOHENY » LA EMBEILE0E
AR AFEI R AW « F 5 A RIZRGIBHOIEZ P > KI1L AN

— P ETEHEREOEBRRANTR it RS - BB AR R LR
BRLF  HEHKMNEST TFTRBRELFERX SRV OTE > SHEER L
NE > HE MM A -
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RIARFH ST 0 517 FDOA ey R4akfig ik - 5 — RIS TIRIERLE—FH
ARG THR 0 54400 FDOA sy 2fathsly  CHEAROLS THERHRTHRBY
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dl,, _an @ dE _dl=A-d-
dl, a4 || dN B B
1 d=A"-dl (3-1)
P
a,=Vh,-e, > a,=Vl-e, >
ay =Viy-e; ° a,=Vi-e, > - (3-2)

EEXF o e e, PR LB ANRRFRLFHERGE » L 8L, A% T4
B L fp it B $ By 7 22 DSR > dESLAN 5 3| B RASPT AT R H R F BRI B
TR AR G BBRR £ 2 A — 183 % B 46 (covariance matrix) C R & &

g=<@7>=|:21| G2 ’

21 Cn ]

dd" =

B 2 g2 2 g2 2 2
1 andly, +ay,dly, —ay aydly, 'ananzdlzs]
b

2 2 2 g2 2 g2
(a,a,, —a,a,) _—azlazzdlzl -aya,dl;; a, dly; +a, dly,
— 2 _L 2. 2 + 2 2
cll_GE_Dz G503 T 420,

—n2 =
Ci =Pey = s [021‘722021 alla12023:|

=0y = [anczs + a2102|:| 3-3)

dl, st dl,, & DSR &4 E #1L(E > o, o, 2R A RAHTZFAE £ 65 DSR ¥ FR%
£ 0, o, SR RREF O R LFTQMBFTIRRL » pyy Ao Mo, tAEMIE -
D= |a||a22 _a12a21| =(VL, AVl;) e,
. r
=|L,||L,.||sin o] &’z; ’

(3-4)

L, % DSR & a4 & & -Fi% B F 45 -F @ (Azimuth plane)#y 458 » @ & TDOA Ff & 4 844
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DSR LB KB - A AL BRIER N T ETIAIGE — BRI FIR TR E

_ [ 2, 2
Or=y0t0oy

1 2 [ 2 2 2 [ 2 2
=B\/0'21 (azz +a21)+0'23 (a12 +au)

’ (3-5)

Bt RITMGC-HRKAG-S)X ¥ » 132135 #3% £ ~ DSR 3 £ it TDOA % £
Z 60 M4% » 4o F RFF

2
1 Oy, On

Or=i 3
T |sm¢)l Lf, Lf,_ , (3-6)

RELXFFERGEX > KRPTAE R TDOA T4 FRBLEME DSR 5 B4 &
A ~TDOARZHEDSRHFEAEF TR, EMME  ET—H FeRBEIHFER

5B R AL R LR ARG FTRBLZOBE -

3.1.2 BB

4t #f TDOA-Only £ 4% 77 ik AE 54787 0 o] A XBR[19] L B 1 64 5€ 12 8 i) R Bhis
TALRH R EAEM » BRI RSN ZHAEASHEIRER LT 2 THWHESL
EUTELSAT IIF2- 4 & 10°E ¢44% & » % s b $a 684 447 2 & EUTELSAT IIF1 #t IIF4 >
%4546 13°E 82 7°E » T 1243 3] % 48 TDOA 8414 4-0.5393 pus $2-0.5857 ps » 124 B
31 HHFRGERERRCALFNRE > DALRMGERPERMARE 1215
ETARRERBAFE %% DSR L ERBERERGMEYAE % wE 3.2
Fiaw o Sw b B TTERE RV AL E ik e EAEM » 3T RAEAR B 09 AL 545 8F » T 2A
RELTIEHE -
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i@ (2 = = B L) O oar

B 3.1 TDOA/TDOA % i) & R (4747 12 4%)[19]

B 3.2 TDOA/TDOA 3% #% & R(## 8732 1%)

F4h o KRAVE G K 2.4 FTiste) TDOA REKE(RLESEEREKRBRLER)
B A2 TDOA REZN ARG HBENBE > TEHARNMAAEEHTALTRE !

F4%%: 22.62422°N  120.26589°E

% T 345 2(S2): 110.5°E

Byt 2: (S1) 107.5°E > (S3) 113.5°E
F 3R S1 % 4496:36528.0438 km

F 3B S2 = 44 36:36458.4729 km

T 4% % ¥ S3 = 44$5:36407.1908 km

B33 AR LA =ZRHEMERYETHAER  EXMARLEZYHERT » 1§
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KAABE D F 18 TDOA & A s #HR £0F » THREBGHE TR R AL 0 K18
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- 40 N
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10" Nt &~
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TDOA-anly LOPs TDQA-anly LOPs

26[N
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o Interference loction & @ Interference loction
Y = ° dn
N 23N St
221N 22|N
S3/52 ] S1/82
11§ E 120 € TI2E 124 € 1i8°E 120E 1277 Y4 €
(a) (b)
TDOA-only LOPs TDOA-only LOPs
25| N 26N
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~ : o
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LR EZNGF I HFBRREMGER AR EK LGS A ER > wl 3.5 T 554418
TDOA 34 75 Rk £ 47 256 Zey 45484k > & TDOA ¥ FR#R £ 4
Orpoa = Orpone =0-145 » FIAFEI93 FARZ £ 4 27117 X2 > REMKEARFEM
59.35km’ » % % Orpons = Orposs = 0-2u45 * PR R84 5 ARB £ B 31381 AR RE
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1 [B] 43 34
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1.5873 km

2.4372 km

3.1515 km

Ak B & AR

59.35 km®
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included angle of the LOPs of TDOA-only
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TDOA-only rmse
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Included angle of the TDOA-only LOPs
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Bl 3.14 B84 DSR 45 B 48 & f (B BASHE 0.5 &)
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3.2.1  RALKRESH

LETERE RQ) Y 422 FDOA Ff & 4 69 DSRR 42 B 43t H 50k £ A oL 3.1
i % TDOA-only 48 ] 64 A5 4 B i > R DSRR iR £ $ T B E T A 4 64
PEALE c A THRAMAABRREM PN —BLYEERCRAT

(e} 2]

21

(a,,ay, —a,,a,))

2 42 2 52 2 2
dd” = 1 l: a,dvy, + ay,dvs, _aZIaZZdVZI_allande}}
£ 2 2 2 52 2 52 >
=0y, Ay, dv;y) — a,,a,dv;, a;,dvy, + ay dvy,
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1
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o, M RNRERBFEEGILFTE Y FRIRELE Py B0 ¥ o, B948 RE -
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=|th||Vt2”Sin(p| ’er=£ s

(3-9)
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g: ’

= 2 2
Or —,/0'5 +oy

1 52, 2 2 (2, 2
=B\/0'21 (azz Ty )+0'23 (alz + a“)
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B 337 m¥mI44b= DSR #2 DSRR 4 4% & &

4 North
Azimuth iocted DSRR pradicnts
Plane t Proj gradic
t+18h 6h
t+12h
Projected DSR gradients
» East

B 3.38 DSR2 DSRR #E £ THBRF2FaRIFRBILTER

333 REER M

AR R T ABERE] » 44 TDOA s FDOA R 4i ik A7 & 4 ¢ DSR st DSRR
15 B 4 & /3 €1t TDOA-only 2 FDOA-only 45 & 42 & A £ 32105 90 & » 3% & TDOA
#REZ4£0.1ps00.5us $28 /3 » 7 FDOA & # /& SmHz 0 40mHz $ B 73 > P73 28939 % ‘
R EAHR LI %L 10 A E AT b TDOA-only 2 FDOA-only 84 % 45 4 32 & R 6945
BTHB 8N R EME @M ARV EWE RO F R > F 5 TR ed
ERBER  RAHYFTRALZL ) TEARABRRNHEMNBG  REROLAL
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TR EMBREKHT  HRZOPERIHB 2N EXEH BG4 E
Fife > @47 MBI fiT 22 SNR THE# % iR RFo ERBRTHEF848%
RKEYEARE  FTAETRIRET » KL AFELAOHENRE » XFHRA
WRLEAFRE - MATRE PG EHEGRENPEF & > BARTAIMA LA
FDOA #&fiik s PIARL 43 PG A B KA8E R » HRMBRPTFENMERTH
0§ PG {44 60~70dB & > }iﬁ:{rﬁéiﬁﬁﬁé 50 >ZPATF 0 2% PG 1K 2]
50dB B » RALRE I 300 A B A AL 0 FTALPIT AL IHATA » AL E
BFIRBLAT & 09 PG {H » AT BN ay R4t - A T ERE RS EH & X
BOERARTSEFERBMERIHE  Eh T AR EL & AR

TDOA-only K » PTVAST K& HEAKSA B ATk R 0 T4 3R £ o

A FHERERAENE  BRHELELNEOERT LT E
RLEHBREIRZIGERXAMBE > iR RF4 4245 F 4 apogee i
perigee ff it > @4 4% DSR s DSRR 4i E 4284 & /5 g Mur44 0 & 2 180 &> T (3-17)

Aifsm o QAL FTHRYEMLRE -

34 FRRBATHRATIMEREG THRBR AL A4 - HERRE
%

LEBMREN TR E T 244 M Fik4446 TDOA st FDOA %
RER R HALRARMOHETRREMELA4% > B RXRRABHRLAHA
AR BT A B AL 0 A A& 3B DERA & 2001 5% 5 #9 QinetiQ 4 8 44 satID
A4 BWEEALGRMOERN BHRARGHEREHENS > Fh—Ra L
B INTERFEROMETRICS #4 TLS Model 2000 % %+ B #T Fl A $2 4 ¥ R 4B % R £
BREKEEA - mAWMEEHMIETRENGRE > EREMNE 2 HITIHE
MM ER] » REEERH TR ETEL > LR Lok BE EBEHF R F
REHNELE  KATHARNESRSTREY  $L 52— RAEATERSHT
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BREGAG - ARG —HALMOEE  HAKALELEHMRITGE
R HATH I 0 25T F B AL A B S B 1E T R A B AR AR SR B A 09 ST AT 0 BOR AT
oy B AT AT MR E R 0 TDOA/FDOA 44 2 T R 42 e 5 2 — 8T %
ik R F ik e

# 4t TDOA/FDOA 1 2 T R RAL s AR F ik FAI AR R(2)Z 2.3 ATk -
By LG ELEEM AW REMEZZGRTREINE A LFFA
POEARMEBACMEIENHEBRRNMEFOHE $Lo i FRE SR
ABAN N » HERNI » HATH A TDOA/FDOA # 4 MBA 8§ 4aik »
HEAEEIEREME ORI -—REARFELAA TS A AREMA L
B[ EPT LR RO Tl o B BE > RMTERMNAR R REREN
BEETRRNELE > THARRBEPITSRARLGATER  ERR DA
WEE M F ey e s N TIERTAESAGER  BAMEARERS ARRBY
A TRIGHEREHTEIEREHRBRATE A NRE B hREFHo 0 LFT R
BEE AR RARE o B A A MBI T AT o T Bp e B AE eI
FHRBROILE o SRIERAME A E BB AL FBRA L6§3Ew o F ey AT A M
BB H 4 B4R B -
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3.5 &

B RABRBG SRR > THEERRSGHBRT # & TDOA # FDOA
MR EREBRMTRIEREGEEHER - W FRHFT

!\ TDOAFDOA TDOA-only FDOA-only
FR{EH (ex W kH) gond had medium
PG4 (< 50dB) medium good bad
By i§iE 2 SNR good medium bad
(<-30 dB)

EHER X X @

LR ERAEFMHZOEBR Y 0 KRITTHEAT 893040
- FHEBRGARTIRPDRGOHERT  THREABRKOGEMEG > RELE
Lt B -
- FHBiBE Z SNR .85 » TR G PG fﬁﬁki’i% VR R MR R
ARFME K -
- R RA M E A AN AN Z«E@@#a%‘#aﬂaﬂ%?ﬁﬁké@ EALRE
A ERBPITEALE > TE SR IRME > AT DTl BB o
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Foud HERARTERTGHERELZIEYR

ELEBAMREGTIER KM Y 2R AN HiEs%4 TDOA it FDOA
Z BB R Aa Ay HARARMOBHETRAEACL AL B2 RRARRAAH
B RROFTE A AR 4 AR %EE DERA £ 2001 £ % 5 64 QinetiQ 4 3] 84 satID
R4 BATEERARMARN  BHREEGTEBEMEAT » B —RbE
B INTERFEROMETRICS #§ TLS Model 2000 % % B #7432 2 - R 4B % RAF £
BIEKARA - MBWEEHATETIRFHORE  Hie AR EHATHE
ARG ER » BEEHHTIRRETEE > LE Ak 158 £ H 20KV F
RFEHOEL LA THEREEGASTRLY L B2 B ATERZHF
MBREGAG - AR EERA—HAEROHE > HA A IR LR RITYEH
R BATIRE - 2T & 845 A B SMBIE 47 2 4E A4 AR ShBh 47 2 00 T 474 > A iy
Loy A BB AT AT MR TDOA/FDOA ##i2 FH B LA BB L —BE TS
1k R ey F ik o

LhAHBEREN>ITERIRN > TREEXFIAHBRT > &4 TDOA s
FDOA #4% 2 R a4k TR 2 3L 09 A B o K AN 2 AL 57T
AFHRYTFFARIHETFFTALMNRE RIS RANTR AT~ A £
B ERPHFREMBEANS B EELMEEBAE - BRI S R a0
RALPIT LGB -

ARARBERARBAETEEREARMIHBRIITHS > E—FHHREE
RIBHETRRBREALE  REAEFERAS B HE 5 & & B35 (Earth satellite
monitor station)#y 77 X, e 7 B L 48 R 4215 5% 69 5 )k 315 58 R OA — 18R k64 B R 3k
KB B — 12 98 2 %) i A (AOAs, angle of arrivals) /i B T8 B 64 A% 3 5 T 47150
&0 AT et & HIEHMAR P P EAFE 69 A ME RIS R RS -
BRAZAGHAEBRBRREIN - BRIZKERRH - B R4GE R4~ LEHA
FAp B o5 45 /e PRI 4k BUn] b AB1Z 3R 00 KRR T4THE -
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RIFAFEAMAEAR  FREBEARSXNTLE > HFEFESLMER
BObE B 3E R Ak 0 AR AT Bk AR TS AR AR o M@ BRI R AL A S
BAECEMBEZIHBERTERS (THIFLHAAFZITRERSELS) BAH
KBRS FIMZLERE B ERN 2 EAREFRMERZENEA  HA
Wod T B A G 0 B AT RALIRAE o A TS AH 8 3 @ B R 3k 45k 2 A8 Bl 3k
e~ RE ik BTAAHWRERT

41 €XRELERVHAHE LEERZIARRE

—fkdmE  EHE ;‘éiﬁdfﬂ&iif&i%%%%&if’a%%%éﬁﬁii& ’ t}tﬁ.kﬁffvﬁ
Bt 90°BE B FAH N EH SR TIAAR D LK - 2R SR RELER% &
BHET LR SHEWARSAAYE-—THREIAN  EEFHA G ER %
BB P RBIZRFRBER > B E-FRAEANTIHTHRRARS - AT
BT & MEN AABE 10°0% L4 )3 (LOS, line of sight)#4 B 4 #7 2 4 3k #(4 3k:
25.08N, 121.53E)4 111 18 » d3p(F4f: 22.36N, 120.17E)81 4 113 18 » dybsk k@ ¥t
WEOFEAA)RHAENVHEA X FOLHEE HR S HEMHEZ 515 A W14
BT AT E):

Az=180+a

<o) (]

B4l BmTEHRFHEFILA Az HEE
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Az =180t a,

e (2 ! \/sin(a -0)&in (o -|L,g|) J

sin olkin (0' —|¢|)

A O=BEE S %ok K IBA(Arc length distance)» 146 = @ G4 um 9=
HMELE-RBTELE BBARGTSE MBARGELEE SLAKEZR
B 1

a=%(¢+®+LAG)

ERBTE WA LR 2R X EERIEARE TS 2 kb5 AR A
B RZAER - B TEHR T HEHFEZMAMEETATE :

Satellite

B 42 mEEHEASHEM A ELH{EE

cos @ =sin(L,;)cos(4)

sin @

RY (R :
[1 +(—9J - 2[—9] Cos 0}
r, r,

Ad BEAEGES OBAHS  rANCERZZIEMH » Re B AHCE

cosEl =

o EE B -

AL BRRA2ZPHBATEROTEAA LT R SHETE WA 10 2L
ZITRHZ(E4 C R Ku LM E  CHAMAE ~6.4GHz - Ku & F ~14GHz) -
PN E B EZFILARWA »
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% 4.1 &P A 10 & A £ 484 2 & F(C, Ku Band)

g G g 43

W' s HE(E) 25.08N

& E s E8EE) 121.53E

AHTE AP A 10 A LTRAFZ R 11148

W2 oA WELAE | FEAGE) | WAUL) |THEK
NSS 5 177.00W 103 174  |C,Ku
TDRS 8 174.00W 101.4 146  [Ku
TDRS 5 171.00W 100 119 [Ku
EXPRESS AM 22/SESAT 53.00E 260.5 109  [Ku
INTELSAT 702 54.85E 259.6 126 [CKu
INSAT 3E 55.00E 259.6 127 [C
BONUM 1 56.00E 259.1 136  [Ku
NSS 8 57.00E 258.6 146 |CKu
NSS 703 57.00E 258.6 146  |CKu
INTELSAT 904 60.00F 257.1 173  |CKu
INTELSAT 902 62.00E 256 192  |CKu
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 253.8 229 [CKu
PANAMSAT 10 68.50E 252.3 252  |C,Ku
PANAMSAT 7 68.50E 252.3 252  |CKu
EUTELSAT W5 70.50E 251.1 27 Ku
PANAMSAT 4 72.00E 250.1 284  |CKu
EDUSAT 1 (aka GSAT- 74.00E 248.8 302 [CKu
INSAT 3C 74.00E 248.8 302 [C
LMI 1 75.00E 248.1 31.1  |[CKu
APSTAR 2R 76.50E 247.1 325  |CKu
TELSTAR 10 76.50E 247.1 325  |CKu
THAICOM 2 78.50E 245.6 343  [CKu
THAICOM 3 78.50E 245.6 343  [CKu
THAICOM 5 78.50E 245.6 343  [CKu
EXPRESS 6A 80.00E 244.4 356  |C,Ku
INSAT 3B 83.00E 242 383  |CKu
INSAT 2E 83.00E 242 383 [C
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INTELSAT APR-1 83.00E 242 38.3 C
CHINASAT 6 85.50E 239.8 40.5 C
CHINASTAR 1 87.50E 2379 42.2 C,Ku
ST-1 88.00E 2374 42.6 C,Ku
ZERKALO 88.10E 237.3 42.7 Ku
YAMAL 100 90.00E 2354 44.3 C
YAMAL 201 90.00E 2354 44.3 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
INSS 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
ASIASAT 2 100.50E 2222 52.4 C,Ku
EXPRESS AM 2 103.00E 218.3 54.1 C.,Ku
CHINASAT 20 103.00E 2183 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
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PALAPA B4 118.00E 188.3 60.4 C
[PSTAR 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
IN-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
IN-STARc 136.00E 148.7 56.5 C
IN-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 51.4 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 Cl 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 Bl 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
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EASTSAT 164.00E 114.8 34.8 C,Ku
OPTUS A3 164.00E 114.8 348  [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
FRAREARELENE  HEERBEEIRBTAIGE -

& 42 ZiEFIp A 10 B A BT 47 £ % 2](C, Ku Band)
HE T & AT
wEEEHEE) 22.60N
W E e BEE) 120.28E
ARMEEAP A 10 B LT 22 11318
1 2 A4 A | WEEE | FEAR) | WAGE) |THAR
NSS 5 177.00W 101.2 16.7 C,Ku
TDRS 8 174.00W 99.8 139  [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
INSS 703 57.00E 259.1 16.2 C.Ku
INTELSAT 904 60.00E 257.6 19.1 C.Ku
INTELSAT 902 62.00E 256.6 209  [CKu
INTELSAT 906 64.00E 255.6 22.8 C,Ku
INMARSAT 3-F1 64.00E 255.6 22.8 C
INTELSAT 601 64.00E 255.6 228  |CKu
INTELSAT 704 66.00E 254.6 247  [CKu
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 251.1 304 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
INSS 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 226.8 535 C
THURAYA 1 98.50E 226.1 53.9 C
ASIASAT 2 100.50E 223.1 55.4 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 2053 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
[PSTAR 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
IN-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
IN-STARc 136.00E 143.8 58.1 C
IN-STARDb 136.00E 143.8 58.1 Ku
TELSTAR 18 138.00E 140.3 56.8 C.Ku
EXPRESS AM 3 140.00E 137 55.4 C,Ku
GORIZONT 43 140.00E 137 55.4 C,Ku
GORIZONT 36 140.00E 137 554 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 Cl 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 Bl 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 103.6 215 C
INTELSAT 701 180.00E 102.6 19.6 C,Ku

*ARRERRBLESE  WERRAEZERBETASHHE -

ZRALREE  B T RIBERMBFRF AR LR AKX E
ERAGMETHEAFELRNONWARSFEARELT(AEK 43) - ZARIRE
STRATAR THMT 2 ARSI

%43 SR SHETREHESEOWARFIZALE

e | wARE #E LM

&3 &A& | 14.6° INTELSAT 703 at S7°E
- £ |60.6° THAICOM-1A at 120°E
= 1 =& | 16.2° INTELSAT 703 at 57°E
™ %% |635° THAICOM-1A at 120°E

F 45 A § B

& &% |258.6° INTELSAT 703 at 57°E
= Z% |104.6° INTELSAT 701 at 180°E
> i % |259.1° INTELSAT 703 at 57°E
™ & |102.6° INTELSAT 701 at 180°E
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42 BHEBEA TR A EEZIFERITE

R EARMERE TGN ATARE BRI R — R B2 AMEET
HROEAA B 43 PP o BIF > BH ETRER B FEORR  TLUAKRY
REEHARBEAR{EZARBBR TR BRBERGBE - 3 FHHERGBRTHER
B B43&44F 01 M2 LAY THRREFTAMBLEIREANBRRYAE
&GUMH%%*&&Mﬁfmmmﬁm%@iﬁ%m@MmWMmWﬁﬁﬁﬁ&
RO F M IAR K - Aw £ dl B d2(FR R ZBRIsE | 0 2 Moy A 4R 95 4 )04 & B
R EAEFXET —HFFmidsn -

ds: TR E4 TR M E A 4p ek
O1:F 3R R TR M B E B RS |
AR

02: FIf R K& 5k ik £ BR sk
2AE
AOAL:F# R AT |\ ERIZIHREER
3k 1 3|1 A 4 A /& (compass degree)
AOA2:FF R K-F @B K 1538 2 B A
2R EARKLAR

i

WTEHE

B 43 #I M 5 EAAOAS)MHBTE TR AZ K EGTER

ds: TR ERTIRMEZARIER
;%( dUFHRE B | A 48550
A WTEEE d2: FF R FZERsE 2 H4psEM
ds 7 0L TR RGBT R BB AETER ]
. R
e 02: TR R4 ok 30k 5 BoA 3k
EEmsl || 2 AR

.

Iy -
Bk 2 1{
R I b e S L L o

B 44 MA2EAACAYMBTETHREAZEEHETER
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4.3 o E BRI LA BAMRE T H

FFERT BRI FRIBRHTE LS RGERGTABERF KELE
A RE D BRERBEEEREN ERGAAERGENRAARTIHERREER
R 3h e HEK A S A A0 B B R E ARG 1E R o

ABRISEA M AAEE A
SH BRI SEA AR S B 0 LB R AR AT E 915 IR R T AL PR > JR Br B
35 LNB # 3% 09 8 3 (C/N)E KA T H 2 PR > dA TFRIEREEH
RABEMEERGARRBRINEAAE  ERFRETEERERERAH)
BT YA T A& — AR 47 B 3 MR BT & K 8% 6dB PR A FE £ 2~3 dBe BT A T $328 S AK 30K
12 3% 5% & (Carrier Level) » CL,;, * T A S AL M BME R T 2 AKX K5

C/N threshold = 2dB = 10log [M) =10 log( C]L\;’ )

rr~L r

G,= Transmitter antenna gain G, = Receiver antenna gain
G,=LNB Gain
In decibel
2dB= CL_, (dBm)- N,(dBm)
N, 230 2109 F T
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)

3 & 2k 3 3 (Thermal Noise)Z 3+ A A K &
P =kTB ' Noise power

k (Boltzman’s constant)=1.38x107> joule/k
T : Operation temperature in Kelvin

B : 30 # T 4E4E T (Hz)

% T=290°K » & 7 F] 6932 # /48 T F # 44 3A(Thermal Noise) %) 4o F :
B 36MHz 6MHz 2MHz 1MHz
P(W)=|1.44x10" | 2.4x10™* | 8x107" 4x107"

F,(dBm)= | -98.41 -106.2 -110.97 -113.98
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B BLA 5 K 8248 61 38 -F-42 VA T » Antenna Noise Figure Z 3t A AKX 4
NF, =log((T +290)+1)x10
#]4e » £ 290°K 8 » NF,=3.01dB -

LNB Noise Figure 7T 3% & 4 0.8 dB
BA LA KRR TIFAET B 6 TAEE TR B T FHALT ¢

B 36MHz 6MHz 2MHz 1MHz
Noise Floor(dBm)=| -94.6 -102.39 | -107.16 | -110.17

BRI PIRA A 2dB > BIE TR R THERAHZCL,, TRAT .
B 36MHz | 6MHz 2MHz 1MHz
(dBm) =| -926 -100.39 | -105.16 | -108.17

CL

‘min

WATRH L RARMERR PLoy, =P +G,y —CLy, » b+ P =15 R B 44 5h
> Gy =RBF WG FTATAH A Friis § by £ % 1%45 2 K (free space equation)
HEABAARIIER 0 dy !

ﬂ. 2
d,= / +4r
e.ﬂ‘ PLmax

4 A ¢ jk Kk(wavelength in meters)

CL,;, & BB ERREHFEIRMETRGEST] DR R RG TS
B 4t ) % 4 Ku band 400W(56dBm) » #- 4t X 4 A 96cm dy & X 48 » ik
4R %k H-25dB (Bt 7 0 ik & 45° 0 ALBE% D) > BT 3R R Bl 69 T4 48 8% Ku

band # 2 18R] 3B Bk
B 36MHz 6MHz 2MHz IMHz
PLax (dB) 123.60 131.39 136.16 139.17
Ku band # 2368k doy | 2.58km | 6.32km | 10.96km | 15.49km
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BRAAEREALHTRERSAXBEREDZ

A AREGTRERELEHFEARERL  RECLHRBOAATESET
o 6B AGEAICEEEFTHTESL S 4E TR ERF o THEAMEKE-
B 2MHz THHETLHA SARLE G ERE > BERSAHNEEEHB S H
B habeh a0 #E4R Ad (True North) B& 54 0490°» B —E R XK
R 36 64 A 2 AR 3 B & A K A FE B A F 12 o) S 3L & F B A - Ku band B — B € X %]
shA AR S B=m"/2=188.69%km” > & MA M EE @A 36,220 FH AL » & Lkt
HERTHAOMEEX BRI BARNEEAARTER WA LA 0 MEE T
ELp) b /8 Ku band #9 4 20480 38 #9415 & % @A ey 188.69x 40 + 36220 = 20.8%

Lz Bl X B R ARKEAREERZ A A ERERDARH K
MAENEEBE S L2 THFRALTATTRLH ZBIEIRF - 44
BFEELHEFRAZB T ABEREARERNER > AARHA LR THRAETAL
KA HEBAAEEZ AL TEHBELY  HREE2A B ETHEFTEBAETA
od BN s X AR B S E AR ETAR > HARA SR ARLME K bd BEass
RZARAAPEE » EMEFEM AMERERTHTHMEF -
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44 BRI RBERE Z IS
B 7 & R4 R 2 T (antenna beamwidth) » #4% & 4 5|1 A R 4E3R_ £ TALE

4.6 » B AP G E 2 AT

RPN )

B 45 mBRs T RuEHESaREEaHE

Mo BB E Ak ARG
c BREBRBRLIBARTESL2°
« A] 0=(2°2)=1°
© BRI xTand x 2=k R 2 TR LBZHGHEZW)
TR E B RSE AR 3EA(d) S 11km B

11000m x Tan1°x 2 = 384m > B A2 & 45 K #9.48 384%384 5 £ H 2 N
s FERSERKBRTHE EIEAER LS 15km B

15000m x Tanl°x 2 = 524m > B AR AL K& 4 524*527 B 5 RSB A

Bl 2

Bk 1

Main Beam

Detected Signal 1
Detected Signal 2

!_é FEEE
Detected Signals Cross area ke

B 4.6 @B Rl £k RN R4 T EE

ARERNRN
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4.5 FTH X ER R4 B4 T RRER I

HEOET > RTEFHLRERZHRRES > ERRERA X IG LAk
OB AR R > ML R BRI B4R TR E R0 B A 0 12T AL Bk T A AT
WEFIREROBEHBREE  RTAETALLE T LAY RAZILE G BRI E4
oG BRE L - HHABREGL 6FBARL - EABRRL RREE
ALE BB X EER LA ROBEFTEL— BOARBARBHE
Az @S Ea
(1) BEXbd@ BRI 24 Dl 20 B FERKRZEL 0 008 Fif
IR 0 RSB KR BRLER > RETFHERBRMEZARE

(2) ARAE BT B AT 05 2 F ML A B0 HORAS B X BRI R B 3
BRETRERIBEBETH  ANLEBH X BN 26 RS HE
12 AFR S AL A A A o

(3) A58 X BRI 35 0 4 R 02 BRI GE R AT B T4 B oo (T AR A3
@ BRIk P )IEAT AR M R TRSALE LB RSHBRZF
#h o Ed S TSRS R EAR o

(4) ARIEHAE 2 FHAEHES BRI EAE > BATEE B R Bl FHRIER
Bk T AR 3B SRR BT B0 s 2 T4 AT SRR M TR T 1A AT 3 UKk
o RREFHRGBERITEL

B R T A5 8 BN T AR AT 0 R T AR B4 TR AR IS 5 0 TS
B MR EEETRIMEERTHRINEE ERE G4 EHARER
o RRES - MAEARE  ERBREBHXIE BRSSP H BEITIER B
ZATAS BT  BRBEMF TREGEKTIERBITRE R 0 LR TR
M AR ZBE ~ RREHE ~ ABREEF » Aok HHX ER TG iT -
HMEREIERRZ TRREHER  THEAARLEZELE RAZRIHBHE
R FEAZ D WA T -
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XEIIEZ T BRBER RS B A 518223

AFEBREESEZZAEE
R TR EZ AEIES E 121 31°20" N 2557307 (6 3L #u)
HERE C BRETESELBEBMGEE ZTANERER  AAEGLTFC
HFERFEOEST > GHEMBIMGFRARSIZHKBE > H4a
HROEFBETMAOBRR LS ETFALETFERT IS E8RE S L1edy
ug s K FRLAE i 58 1K, ©

4.7 &M A L BARH TR MR A IR TR ¢ ()RR TH R AEAZ E 121 31°20° N 25
57307 (& k) 5 (b)E ik iH 2 5 B

Bk ig
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(b)
B 48 G AELEABBEABBERYTRE  QILEARKE  bERETARE R A
FHIOBRETENELE SR ARRBRAEFHITE SR

MERE X FRBBBERSH BB EEY

ATFIFRERHEZ AR
BRRA TR EZ AEIZLE 121 1507 N250°0” (348 7 M i)
A RE  HIHEERF e PBRTALKATRAKEZIIZNEE
KRinTFait . FIFREL A ARG 103.6 F~258 B2 M o 43 F I8 5 B vt by
TR > AR RFG LS ERF EBRALARSZIEKEE > L
B 5y A Bk W PELEE 3 0k 58 A K, o

(a) )
B 49 6B ARECERE THRMRALIWBATARN  (QBRTHRAER EI2LIS 0N
250°0” (P ML) 5 (b) ok 2 36 B Fml
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B

S,

M [ e BT (e N
A ’,.xr:i’!!v-\ P

LR E-UE

QEEAR B

®)
B 4.10 62 AMEAREARBEMNIEENRNEZRE  QREAREALLE ; (b)ERTAB
B0 RE 66 ML EITTHA oA LB — Bk AT A B E o
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EPRELTHRBERSHEABREHR

A T3 R T B AR
TR TRBALEZEARS E12040°07 N 24 1507 (& F 7 Mt 24)
HERE C RIET R L SR EIENGEE ZTAR AR EFYTAHAR
PR RA TR EBAEZIREBRE > dAETPRTERS  RAETESKER
o TH R FRM LB SR 6 R M AT ER] -

Pl Eé% )
.
2 ¢

S

{
o
2.
FS
7N
= b4
Al
Ko
;—1

(@) (b)
B 411 ¢¥45 6 3R 8RTHRMEALIIRETAR © (R THHRAERR  E 12040707
N 2415 07 (& F 7 ML) 5 (b)® ik & e [ 78R

5

B.E IR




(b)
B412 6B LA THEARBERFING ERE ()8 PREAKILE ; (b)EH BB
B ARPEAEIREFEYRGT » 26 F K BHAT 63 hiklB% L F - FHi A5k
L BHEEITEYCAHRE SR ABILE ) TORAETHEE 1 REHF

EHREZTERBEERBHEABEER

A TR TS B2
R TFHRAE B2 EHE 4 E 12025707 N 23 40°0” (EH BB M)
HERE TEAHREERZRHBATFRAELE BT REMEF R LK
sh R F @A RAFEIMIREE -

(@) (b)
B 4.13 a4 L HRERRTHEBRRLBEBZITRA © @QBKTHREE T E12025 07
N 23407 0”7 (EARHIEA) » (D) B = K LB Fnl
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B 1g

/\({,«" ’,.{%}m 4]

i
- N

(b)
B4.14 6B L5 EHNENBRBEAKERMETRE QEGHEABLE  O)EREAS
2k BE3IBREASLS THILALBLIRAASKEITES G
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RANREZ THBRBERS S EABEEH

A TR EERFE AR
B TR B AR 4 E 12030707 N 22 42° 07 (& 4 3 /L w M 1)
@$%@ RETELEZRBDMNBUREEZTAREER  SHBEHRKL
MEETLKMER > ARAAW—FERNTRERHMZ EEMEE > KA g
%ﬁ%<+&ﬁ%%fﬁa%ﬁ%ﬁéi B suFa4E 2R B SE 2 B P
HERTRE -

(b)

B 4.15 €24 S FNEE TIFREALIZLIEETAR - QKR TIERELR E 12030’ 0”7
N 2242’ 0" (S48 Auho M r) 5 (b)F ik £ 56 B Fa

B #5812
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®H

‘ ) o
B416 6845 #i&E/\E&?&%};ﬁimii&%} FRE (QSAREAREE  (b)ERENB
20 % 88 SRRk R A AT B EATHAET

HEHnOE G EIRPUMAEIEGREHREGAEGERTUFEAT R LKE
ddbAd A E 0 Bl § 2 H BRAKE XS BFHTTRERZ AR RALLAK
EREAE - ERESTHEHREABETRI T SHENSHETRRLE
HHARETHRGAIEEZ MFM TR - Em ) B L BUR s @47 T EHR

{23 1E TAE -

-92-



4.6 1 F Mo B RSk BAT TR R4 RFZ L4
& F¥a4r 2 ST-1 %3 F4%

1.

 ® N0 h WD

._.
e

11.

12.

TRERHERFHHE ST1 Ku A8 258 T3F 485 52 B $y £ 8 X 187
B X

BELEM TR RIRE 2L & B & K g B s

24 & B R X 3 BRI 5k B 44 ST 8 X AT

BRI & TN X b R R IRF P9 2 43t

B BRSER AR G 3245 B MM TR T Rk TR
KAR L BRI SE £ /B FE 33° 5 vy dk iR B — A A A R A ey 1T 5k
ERAEABRERERAATHERTFARTHL?

& 0 Bl RRILERFNE > A RIE Rtk
GRERTFABLRIALE > AL RERAMNBEASREBIRETHG
HMETHAXBAEAEA — AR R AR TR LR RBHAE
Rl EARMML E B PITESH AT R(E LR T AL LBARGELEN
=)

e X BRI AZ LENE L AL 63 HF GIRRIE] — 5538 R 480915
A A SR e AP & A R Y=

BETHAXKE S —FAHE > APHETIREHE4H L RLEEER
P ETEM N - LB i se B SR T RIER

BREPISBIEE - 7408 WA - RERBREIERSE

44 PHHEST-1 R E P HEWARFTILA
ST-1 62 4A P EEFILARNA

o s s | vaA | WA
& it 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 by M8k E 1§40
£ 4.5 FARL ER kKT H
w4 REWGS-84) | 3L (WGS-84) | R4 & (m)
Al | 121123 | 33 | 24 | 59 | 443|317
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BREP A1 ATE

waw g S

(Printed ¥y PePoalo! Wty

B 4.17 ##0% AOAs & 45 FiE R
AOAL: 63°, BT/ B ESZ LE N EEEA
AOA2:33°, I TR ERRLEREE £ A
F15f Az B 237.4°
BB 3 TARFFRBAFREREHREERE O] 202
01= 63°+180°-237.4°=5.6°
02= 33°+180°-237.4°=-24.4°
By Pt 8% D 1350 B4t R4 4 96cm b4y & R AR EF
01=5.6° > ik #4383 #4 4-7.5dB
02=-24.4° » Fif ¥4 549 4-21dB

BREGMANE
T RGEFRTEIR)EAR LB R AGERS3I 2T BRELERSELO0
NR :

/To & #—%

T4 iR AARL BB 35
ALT OM d=3.1km ALT 317M

B 4.18 ## TR E AR LER 0 A B

-94-



-
0,=426° (G THTHHUEMWA)

_oqalt

6, =tan 7—5.8° (REEFHERERLEREWA)

a

0,=42.6°-5.8°=368° (REFEMBEZ BRI AR

3t dy Mgk D 1F 508 B4t R85 96cm 4y & R AR BF > £-36.8°(%1 T3k + ik k)
B H R F IR 549 4-23dB >

BRI BRI SR A A
WA F AR ARG FEBHETELER RELEAMWAZ-23dB R E A
BRSEIEIRE AT E S E > R 621 B AKX ELTIF >

2
P=P+G,+G, +1010g(—'1—)
4rd
5
P T # R & 41 %) % 400W = 56dBm
G :F#HRREFEMEHZ =-23dB
G BERsEHM R E =42dB (1.2 meter disk antenna)

P.=56dBm + -23dB + 42dB + -125.19dB(14GHz path loss on 3.1km)
P,=-50.9 dBm (LNB 7 X #7 #k4 12 5% 58 /%)

C/N = C/(Nr + Gr)

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

=14.7dB

R4 P XL B Rk 320k 58 C/N = 14.7dB
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4.7 Mo BLR| 3k T3 R € Ak T AT R4S

KRGk EH

AR BERNFRXTATHR HEBEASTAERERRATITEEKS R

B 4o F
REEERSHE 0 4ol LKA A IRAF

« RS SEMRMAMSEHAAE
AR R B GABME

o RIS 35k 2 Ik 445 Carrier to Noise Ratio (minimum acceptable C/N
level) » % Bk a3 TR R B4 R4 Pk & 45° » B4R L& 2MHz
VAT » Ku {8RF 30 BEAETiE4 11 A2

AFEZEY

. EAAERREMBBIENY LS HEANGE ML A2 EEEBA T
& » Kuband 894 28 S B 1415 & 2 @A ey 20.8% » R E KB & Bl
36K 36 B
BRIk B A3 B RN ] & B TR B I 4TS SRR L 1 3 A b
B0 22 THBRAM AN BBLLNE - ALRA =P8 BB LF
BARE) T THRMN SRR
A B R 36 R AR S G AN KT AR 0 R AR B 8 AR R S 0 MBSl — AR
FHAE 5K T e 5

WATHA AR T iFoe e 68 b d BRI R RE T RMBRERAZIHEL
BIERVBEAMELA - THREAZIRETITN -
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FEF WMEBMRTHREAZ LGB
R

AEN 544 TDOA/FDOA % 4 £ F 45 /B 58 A 3 47 52 1o 0 B 30 38 45 R € 42
HHF 2 % 204 SUIR A AT I 2] B4 o

5.1 TDOA/FDOA ## 2 TR E/L A5 424

5.1.1 TDOA/FDOA BB 245 & S 24k

JESLAT IR Z AL A % 22 H5 1% 4% DERA ( Defense Evaluation & Research Agency)
Fir A 3L 4 QinetiQ /2> 5] &9 satID % %% PCT(Patent Cooperation Treaty) Af3¢2 STk
(No. WO 97/11383) - AR Z R ALEEBALAEME T  MN L L LA £ KRR
RICHERIAEE - LA K EHLE 5.1 /57 -

2TUGIZTHABEER

s AR BB ABIEL
(s RkEx

* TDOA 4 M{&

S HIs A * FDOA ¢
u EH AT Mk

Kwaz e rann || xese || ez ens
. TREP<

AR s FHEEABEL
LA L

- |

*kHENS B

cHM B B {ERE RS
LT3 12 3

L EE R Y2 Y S FED
Bt REXSHARRG X

s RIT R ROARE A
& TDOA &t FDOA {&

i 3b A ik

B 5.1 TDOA/FDOA R # 2 TR L2 2 R EM T EH

-97-



SHHE 5.1 R — TR RN AR F BB 5 S 2 E4F - 3@ R3S
AF Bkt TRl 2 TaRAFHEMER 2% AaEEa0
@ % )35 M 2 AZ SR & 4 (Acquisition System) - ko8 5.2 A7 0 M FHAZRAF
#1442 43 (Intermediate Frequency, IF) ~ & ¥4 (Low Intermediate Frequency, LIF)
AT ERREE  UBFTHREREMEA - BE > Bb—REBZ T
Z3 AAETHEERBEEEEHART TN T O BT R HOR LA
H# & TDOA £ FDOA {8 - 24 » #| A Aif6 H 2 TDOA £ FDOA {éiii@ﬁ:‘mfééﬂ%’r
H i DSR $21 DSRR 18 > &tk ' HEHFHBRME -

R
\1/ AR EROEL

GPS HAERBA AL

— GPS RHiR
aas l ; R
cREMERM i
Bty | R RARA | [T __®_ 2 -—D—- ADC {—| MEM :
113
HELAE A 116 1
‘___.D__® ’] m 117! 12 4 s —
-

SRRAAS 11'1’03 - GPS MERERBAG

i &ns cps 8l

GPS REMERBAG

RHEREGENS
«102 - 106: 2% 8

«103~117: K EESB
AL THAMNEEREXS
PIVE. 3 & 2]
LU ETREAS
PIE A T8 2 ¥
NSz E R

B 5.2 b Eialsh X 1535 & 4 (Acquisition System) = & [

A B s 85 SR A 4 (Acquisition System) — e P 305 - 5 — {8
(5 AR A 65 — 2 A A b (GPS) B A SR 4 442 A 5 3 18 GPS
R 2 AR A5 5 - GPS A — I8 243 AR 2 A2 46 5 0 A 2 o B 0
o mamaspeEsen ! amesk o gne amnRakcLaE
RE A Fo@mER B) B—EAKMA L& BRI GBI » &gt GPS BRI H
B @ o B A5 A R E MR A G o BB A R F] 4 e 4 X
Fl A4 bAE SR EAR o GPS 38 i 2 3% Fl 8 A% L AR 3 8 A6 £ MA8 3 4% 248 GPS #0
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BBAFE R AREHHNE - AATTHRRAMENEA T  ERBREAGFFER
U RizHl - $FHFHBAH > ACTHEMRGE B4 E GPS BlHZ AL
LL3E R ALK IR 0 SR A 0 B GPS BB S I » B — A2
R—HFIMME LR B IR ES M BB EHRERBEAS A
B ZAaE Y - Jbod - M@ E RN A AR T2 R A8 —ERMEAAKRE 101
2 PR R 102 KR 102 i — 18 AE RS 103 EEOEERAER
AT R » 2 B 89 AR T4512 3098 £ 15444 (downconversion) Z f AU T8 3T
K Z FIASA% (intermediate frequency, IF) - A E & 35 103 1835 £ GPS ik 2 43
EERHHEARERBUMTAAEER T o2k R B 102 M8 E 2 b B
RFELRABH/ILYBEE - AN —EBBETRE BT LENFEHREE - &
KL AL T —EHITRA -

RIEB 102 e X PHRAR TR RBB—ETHATERAS 111> 243
EREB 116 BATRERRA LBEHARFHEBAEFHRERKBIKREMRTIE (lower
intermediate frequency, LIF) 1538 R4 B 116 2 —EHdAERAL 11T A4 0 E
BWAE o AWER R 1171238 F GPS B 2 AR 2558 38 B 242 58 4R 1 44
waFEER T BERE 11l 2 b R RARAARELS 17 2R LA
WEMEMRGENTREEATHANSG - A FATERESR 111 THLARHE  LPo
BREAHTHERZTIHRAE -85 RAS 16 FRLZBE TR FIHEEHBE—E
REBREABN2 - HERAS I A —EELH T CHE  ELBATARLTRE I
120 93 HI F LA B A T AM S » B F 3% E A KB #12 3% (down-converted signal) &
B2tk BT RERGBEAETHEORETEAKRE 113 Rk tRL—
AR BEE R — SRR 14 A — B BRZ 142 —EH% - 5L
R SMAEE - Ftb— BB B 114 4e5 FH AL T GPS 42004 2 85 A
ER % 0 LBF o B — B 114 B —ESFEE - ASAEEE 8
UK > At — B AR S 114 $EETERASR 113 28 B2 ke 3miti
HERF AR EHRERGENT RIORBERAHHBERORMEET - 2%
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PALE — BB 14 9B RS E —BLREE LIS-wBEFE IS BRELE
REREM > AT ERB TR NBAE TG LEN TR ARE P
(B d E R HIERR) -

5.1.2 TDOA/FDOA R A S X R ETAFE

HRBHEKAARRELNBAE R RO RAEERN  KAZHEBETHAR
Bz B ERO AT KROHMHETHEL T HRELTF
I. 3 B DERA 4 2001 4 % 3 84 QinetiQ 2 3] ¢ satID A 4 > B ATE & A SR EK

Mo~ s AR B2 E 8 - http/www.ginetiq.com/

2. £ B INTERFEROMETRICS #j TLS Model 2000 4 4t > B ATE 4R R R EH %

FHTE@Z EH44 A o http//www.t1s2000.com/

&S PainAmSat, @ Intelsat.

SESAAMERICOM ¢»® EUTELSAT

PLiis tade Laonr. )

China State
Radio
Monitoring

Center
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52 MEmBERSEHETHERCLZAGEMS

521 @mEBERSTFREBERILAGLES

AARBGEROIEERELI ~ B KBRS - BHA BN - RAME NS
B LS HERETZH BRI E LAAERERN > B ERMEAR KIBEA

AR B L4ef B RSB Z FIRMIER > X 8ERBA — BN L2 B2 X Rk E
—FRAFNABHALE RSB HZHMMEUHLRR -
A BRAERASERREHEF X

N 7
1.1- Parabolic Antenna

1.
1.1.2- Actuators for X & Y axis. al 13-¢ | Interf:
1.2- LNB (C), LNB (Ku) | 1.3- Control Interface Box 1.6- GPS

1.4- IF Splitting Network

1.7-PC

PC - Interface Card

| l 1.8- PC - A/D Card

1 3- Analysis Software
1.5- Integrated Receiver & Decoder I
v Modem
y 1 Spectrum
Analyzer* To Headquarter

Video & Audio >
Monitor* 0000

*REE
B 53 i BRI TR EZEEXERSEFRE

51 AR TFERE AR AL G ERE02&mE

Item Description

1 Receiving equipments - Fixed Station Bl & K b & B R 25 AL il

1.1 [Receiving Antenna with necessary accessories B i X ¢ 4

1.1.1 [Parabolic antenna (4ft) B & R 4%

1.1.2 |Actuators - AZ and EL RGREHIFA X ALY &)

1.2 %SIY II;II?)SI‘: gi)nvsllll f;lle(:nverter (PLL-LNB) AR R MR A S

1.2.1 [Ku Band

1.2.2 |C Band PLL-LNB C/Ku band & Fg #4

1.2.3 lAccessories

1.3 |Antenna controller interfaces REIEH] A&

1.4 |IF splitting network FPIHREARAZREA RS @
Professional IRD for decoding satellite

L5 | o g it B RSB BB

1.6 |GPS and accessories GPS & Kt 14

1.7 [Computer and accessories — Industrial grade | T ¥ & 18 A & 5%

-101-



1.8

IA/D converter for IF signals TIE AD #Bia %

g5 31 A K

i BRI (H SR R M IR 4 38 )

BERFXTHAETXER TR FXAHRKEHTM -~ DIAK - DA R TH

e REHAMA  ATHCHELANHUHEAM I ORBEY IR TIEIH LA
£ -
XgFaEdHF X
O 2HRBEHEARTEAMAZLETRARE 2OFB—RAT 125458 -
O Fitfi: RELA 0, ATHes 290°5 2T AHE  REH—KARA
TRERMELERERFUETRRRE -
O #f: UAFSH0°,8-30°E-75° ISCEBRMEF M AFE > TRAETRRTL
T HEBAT A RO B o
15 SEAR R 247 F K,
O W ®| ¥ 4512 55 2 950~2450MHz (&3 C/Ku Band &k F % ¥ & i%)
O Mz 2 PHRMEHRUIAE M6 XA A/D #4% B @8k PC THRZ $
15k -
O #MERSAE,AT#2 KB EF A 2 43RS E 3 AL Rsk th B ¥ 12
g;fi-‘o
O AHATHATAIFeiet  BRFERARXAHRE -
O REXRFHFHRACKMBEDEEAY  NEFTAEF0A A - A
WREY o
O AHATEHAFRHE » ASHHF THREAMD R RBITE » SEFHRIEEIH

VAE AR O EHETFHER P OERARL K ELREE -
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B.# 8 X & RIs5 R R EEF X

2.1.1- Directional Antenna
2.1.2- Driving Motor for H & V 2.3- Control Interface
2.1.3- Gyroscope &

2.2- LNB (C), LNB (Ku)

Signal Tracking Box

'

I 2.4- IF Amp & Splitter |

\V/

2.6- GPS

2.7- Laptop PC

PC — Interface Card

y

I 2.5- Integrated Receiver & Decoder l

v

Video & Audio
Monitor*

* Rfc

Wireless
AP /g

P

2.8- PC - A/D Card

3- Analysis Software

Modem (Wireless)

To Headquarter

B 54 R BRI TIERTALEZSH KBRS FRE

& 52 | BER s THREEZSE

A3 & B R 3640 B AL

Item Description

2 [Receiving equipments - Mobile Station 1% ) A 3 & B R 36 Ao fh

2.1 [Receiving Antenna with necessary accessories i H X 4% 48

2.1.1 [Directional Antenna B RRERBHIEEERG

2.1.2 Motor - H and V REEEH HEX 38 Y &)

2.1.3 |Gyroscope FEERAR

h 5 [Low Noise Amplifier S48 12 B IR SR RS K K B

’ IPLL Block Down Converter (PLL-LNB) 48

2.2.1 [Ku Band

2.2.2 |C Band PLL-LNB C/Ku band & it 4

2.2.3 |Accessories .

b3 [(Antenna controller interfaces & RBIEF AR E

"~ |Signal Tracking (A 4 12 ) R 45 F4E5R)
2.4 [IF amplifier and splitter FIRARB R B S
b5 Professional IRD for decoding satellite 14 B 35 0K ARAS R B A B
rograms

2.6 [GPS and accessories GPS T4 % # R 0548

b 7 {g,::zit;)p computer and accessories - Industrial TR T A B A RS

2.8 |A/D converter for IF signals RIAAD #4485
SR -4 A2 K
BGEBHA 3G THE
56)
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15 8 K 4o 8 B2 8 0 B A AR o T AR AL ¢

X G pn gy X

O Firfi: MEILA 0°, AFiFas 290°4 2 Ffn A e - GIEHF X > TR
TR 4 BRI R R -

O fHifa: UAFA0°, B-30°2-75° HMEHF X » TRAERRELRHRF
By A o

15 SRl A7 7 X8 Bl & 3 i B2 R 36 48 ] 12

O £614TRHFm » BIRE RPATEH 478 o

O AHTEGNIFaint - FEH B THRERURERM T @ hgFe  SET#
BREPEZERBBERAGZMBIA G EET U A LT -

C.E R A #3883

Rl DA
R8RS

—
e
—

B 55 @ BERs TR EEXER A HERAK TER
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WML

O NE—ERNEAENIETAEZITHERZIBRRAFG » REEANTH
RAARZ BB o bR TR 55 BRI % - & - 55 AI(GPS
clock) B {3 5 3% & % A4 21 85T HAZ A4 B 5 -

O ZEZAMBEMNNSTEHEAZREBEBLIL IO EB)EEHIER M
By v 1580 K B 26 B T 48 b fo S0 35 TH S0 4 3k 95 B ) AL BUE B 40 (o B
4-5 pit ) °

O £EANBHBEHCBBNS S EEEHLETH  THRRENAL @
% EBBE -

B A A2 KAt

O aagME
HHEERASHEMNERBKTABIBEITHE
THH S B RE 2 B H & TR E S BMARE 0 65:E

O ZLERANEMBXNEAMTHMEN RERLEETH > THRENAE
B REBHBE -

522 REmBRE TR AGZIRERE I

U BEASTRREMNALZARELREELEMENT R » I RN
M BEl R KBRS - BHKAERN REAMZ @ MERE -
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k53 B EBERSTRBCILEZEILERS

Item Description Q'ty | Comp total su:)()-::;,m Item Total
1 Receiving equipments - Fixed Station | NT$797,000
11 Recenvmg Antenna with necessary 1 NT$180,000

accessories
1.1.1 |Parabolic antenna (4ft) 1 | NT$80,000
1.1.2 lActuators - 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 2 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 Recewmg Antenna with necessary ] NT$290,000

accessories
N *Smart
2.1.1 |Directional Antenna 2 | NT$60,000
antenna
2.1.2 Motor-H and 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 |C Band 1 | NT$7,000
2.2.3 lAccessories 2 | NT$5,000
[Antenna controller interfaces & Signal
D3 Mracking 1 NT$70,000
2.4 |IF amplifier and splitter 1 NTS$5,000
b 5 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 ) NT$120,000
grade
2.8 |A/D converter for IF signals 2 NT$250,000
L Soﬁwarg for fhrectlf)n finding algorithm, 1 NT$4,500,000
calculation, simulation, data storage, etc...
Qty
Bl & X b i & ) 5 40 NT$31,880,000
#% & X b & & B3 1 NT$1,122,000
MIALR EISRE IR 1 NT$4,500,000
BRALMS NT$37,502,000
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FAE AEEMNRTRRRAL M AR

WMEBEEAGMERE - BETK - FLREEARS - BEHEFE - 58
XFRY > ABREARBTALCERLIRA > AGMNELEEZ— 24 2iF
ERAFHBORHNPBENBE > FTRERELERTH  ARRRAEE
(Transparent) #4888 » R EH X3 — UL THARLNEETH - A TABE R0y A1
EFHA LA IEILE - 3 4H¥ 347 TDOA/FDOA #1455 2 FH R otk &
A2 5 AT -

6.1 —fMMEEETHRREHENE
— R RAE TR AFEEHTRAE BT

6.1.1 FEZFLTHEZH/A

M

HMEACRTHEIRRRTAE>AFEERTEFEEFEHAA  LPEE
ERHTHOEATAEHL:

() # 2T

(2) RXBILF#H

() ZAF#

(4) A dak T4

(5) b EaeR R T
(6) bk &tk T4
() RERERARETH
(®) ARRT#
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AT s o B A B 5 T35 A RR R AR MR 32 7 ik
(—) - RETH
MEHEACHHEER RS REFIHARMS > AHWHEEE > HEH
Wi K] - BRAETRLTESES -
Iy 2 2FHEHRRR
(D)~ LA T4

® MEAMMUMP » LEHRGEOEN  LAAEBE  HEBER
32 ¥y AR

® NEMMAHME  REHRGREORLFHMEBERTHME -

()~ FTirF#
FHRHEEPRTEFTELATREZEE  ALERRN R TEHFENES
BABRBCE FAERGO I BE > A S Bl A 21358 - TR B TR

FAFE sy 2 FEfoik FIBM s RERTHM - ik Tk X869 Rt
Y 38 fa d B, b e

G)- MEMEANAE A TITHEBS

4~ KA P RBAHE

(S)-ERAEERITERSE

Z‘EEﬁ%:

(D) BEEHTESERALGETA>OPESERARBE > B4 1TU
AMRE  BRERMENAETTH

Q) ~ B 2B E b O HE AT 2--3 RBUATAS R T 45803K  B TR R
B BATHANSHA  RELRRME - Tk imiiEEEE0
T PATHR

Q) BB AZGERAE ORI ML HRNETHTFE -
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(=) ~ % & 4b(Cross-Polarization)F 3§
L FHERAR

(1) ~ BABACIRIA T 7 3o 35 R A2 % S 0 304 2 SUBAL 8 82 12 4 3245
LY TR TiB K

) REMABERZTBARRRY L ARACHTREF LB LEERR
AT o

()~ AP RIABILRARES R THTH
2 Rk

(1) ~ LA SR EAIBE T - ARLARITE LA ESFERETAAAN
RIS SEE F R AR -2 EP I

Q@) BFRERBHASBKRE AR CHEF R GBI IR E
B IEAZIR IR SR BF ) — IR 1E R & 59 -

(3) ~ BAR AT AR R X Fo B 10 XA 5 0 IRICEFE GG F ik o AEARFR
HAP RSB R GOEH IR SR 056 30dB & %

(4) « B AT 4 3 B B RABAC L B 1R
(2) ZAF#
L~ T3 AR ¢

M~ EATAESREADSBEATHERE EZHEAKRBEFTEHHATL  FB
(back-off) %9 - = ZFHH EARBRE

) - MEBEHHERBRAE > FTAANHERARKRBIFSEHRIHAE 5%
TATRF Z AR

RBFF | BREREAHENERERN BRI THZRIANI LS
£ (TWTA : <-24dBc’ 5ik#) 7dB; SSPA : <-27dBc Bl %5 6
dB)

2 REFiE:
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(D~ BBANEBRERR  ERAL G AR ILGERLE K (TWTA :

<-24dBc ~ HPA & i& 7dB ; SSPA : <-27dBc ~ HPA =ik 6dB)

(2) > M3k EATHOL BAR  AERERRAALE C HABHLE - SYHEHKE

MADERBAAFLEESHRAABYRMIHERE » FAFALLEBR
A

(w) ~ AP Tk

1~ FHERRAR

(D~ APFRAFEE BB ERGATLERESR LA LHNKEAL

(2)~ AP HESAEREL TSR L KK (Noise Floor) i3 % 4 R
%

2~ REFE
W~ AREHRAZHTAGHERERAT

(2) ~ A ANEBRER AR VIT » AP LRGBS A > RRATRE

M

(3) ~ A #EER Ao B IR KB 0 L SR AR AR BOR 09 R AR ML AT S 137 B 2 8] 0 iy

(@)~ BERTZHEA LB -
()~ @5 THARRTH
1 FHAEHRR

(D)~ @l ~ Fik - SBRTR AR - F9EH - TEXERAFEIAN

RP sk BBTITARE ENME B ERBK T BN LTERESH
b EAT T

B)- PR MmIETR  HHERBES
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4 EEBEHMEL > THEBABULIR
() B THERET S
2~ REF X
(1) ~ BIFSE U AT LA A ET THIR R BRF G2 K
Q) -BEREMABZMBEREITTE  BEBERTRBHREHEL
B MEREBENIIRBOTELALA RIFHOBERMAE  HATER
T - b R

@) BRTE > ASHAE > ZETFHRARRE  REAL B 2RE
i3]

(5) ~ HBM H T4 ~ FHER P EHFORRF Bk - E35 ERBER
(GR) ~ i3kt o4k T4k
1~ FEEHRRAR
(1)~ B @b R MERERTOE  THERE T HH B R R%

QD -RERARR -AASHEHERS > RSHEHRKRB LM H
BLIA R

G) - HEERM THERRELRE & RF A BRI
2 REFIE:
(1)~ BRBATRE ANERBER RN > ERBEDERMNERALTHEEZ N

() ~ RB MR MRS > EAER B G R Moy TR > AXR IR
B HRMETSEITAAS 0 THIRABIZRL

Q) ~ B RBAEANRFRTHTH R HEBIFTERHAH -
() ~ RERARRERBEER
1~ FHEERRR -
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(1) ~ N#RBAEaiRRrE > A% ~ % - A7 B3R ARE (Forward Error
Correction) ~ # X LA %

Q) FR P AF B XBARRE LR

(3) ~ IR EAFR - RIBHS

(4) ~ AR A B Rixih £ IER T BOK

O)~finasihe > B LB -

2 RIEF ik

(1)~ po3e B RBEAME > ABEE

Q- -HAFaRRTHRERE

(3) ~ Ao EA 0 B R b T A E do i E R P o AR R AT HRIR

(N~ BRRT®
A % (sun transit) :

HFHEEyfoky ik AHERBETARGERY FiEs  HEMREK
B Mo ES L SRR ESRE A EHEMR LT
o B KGAEEMBRGTaE AR A RE L GAKGAELEY
TrREEAEET HREGERR > RTHEAX —EERGRTR  FHXE
HRBRARERNES  RAMFULC/N) TR - PRy i 242 3R T
BRm G ERERR TR EE T SERRFBAMEBENH AR
RE e BARBEHEOTITEE  FARRPRRRGREEEAM
HEMP RGO T HERARROEAH  —RAKIER T L 54E - REA
v TESREMARK > HRFMAK -

b

2. @

FERABRRNEBETFRERERN  RETHTRAELRUPRHERR
koo Rk KRB FHFEF K RGWAA KR A CHREEKR—BZRAS
BEEH Ku 8k kRBRAFHR NG AR CHAZE R A
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Ku HBRAFFTRE AFEEARIBE  ABEAHEREHETHRESS
ARSI A OB TR D R Gk TR HE Y - 2
HEEAMILE B S KA £ R & S E R AN T s
AR K RIEFE > BRI LT P CHEBRL BB EEESGEE B
SOOI o R AL E RS 3B A A ACHEAL o

~ B P

FTATATCHE T dATHASHOTH PN LM SRR
B3RME ~ A4~ BlEA SR MEBHNPI BATHREIM - BB th
TARE - RBELEERPRKGEGHRAM - 3GHz B EUT » BB IHZ
RAEBENTHBASL BT THEMNBAREHEALALANITE KA
BEALAKS AR - BB PR L@ F 34 30 min 2§06 54 ek 8
WA B EA£(18:00) 2R K (24:00)45 % - AR T AR PIME £ 244 & 3 GHz 42
EAT 24 AGHz A ARG TE - #1463 » £ 4GHz > TaEB I T
¥ A 10 dB Y-8 (4 g2 1L -
C Rk
BREARTERRXARR S BB & 2T IRFKR— T k568 0 %
WEREYPE  fle BFBAEAN—EA > G M P54 8 %FEH
Ei@se AP RRFHGEZ MO THERE T2 ERS LT HERAHL
IS H > FR AL RYE  HEAECAHREETENS

612 EEZHFHZIMY

B 7 BLIE B K 2R 448 ) P 6 447 24T % 3% A 1% 8 (Transparent) #4485 > #Hb & 44 &

MERARBAREN R MAETRE  HELA T 204 -3 HEHRKRE
— R BITHEMRKRE (TWTA) REEHFEHKE (SSPA) SRR E0H
BREGIMAD RN IR TALMBEIELARNRE  mEHASRE—
PHRRBBEEHEKEN » HERRSRHENAPEXBUFIE - LBHAFE -
TERM R FERKEE f LB RXERRBRE DM BB D R BEE" R LR
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EAER” FINGAEEMHGE T RERREFLIAS T - EERTH KRG
HEATRERY

- ERBABER/ HEE

T H A H AT E S K& i]‘—?—xgké’)%%ﬁ*ﬁhfﬂi B4t GRS R1E IR

SRBHEMARHEE/HEETR  ABTIEEE RSN - SAEH &KL
ALETHBARHETLE  RBETERLETA -

2 BURM RHIAB R RAR
FiEFAH A 4T msE R4 > HRFZTHEHPLGE > BHOHLRIKRALY
K EA4HRIES 0 FMERBENRASR » MEEF S REM R RETRGHS
BT #2440 BREARTRRE &ki‘%%%’f“ﬁﬁf{&

3 BATHTEMIASRMIEEER
FHFHA LT EE RG> HEFZHEHAFEHE > HHIWEFERAEX
BFEHTAENMARR  BRITHERARZSENIEERER  LAFFESLAHL
18 P AR B SR Y JE RS IRT S B RF AR -

4~ F3F 3 i 5b B F AT SRR
FRFAHRMRDF LR TESRM > HERBLHESTHAERAZET TR
1SRG R o AR @ b A B E R RIS R T

LEFHEBELNERRBEAEPE R BAFE » EERN Y —RETITRS
B ETHEESN RESHERARBSAWRER > STRERASTRBREITFL
BEPE EXWRALZBENAARENTE  BASHRATRI/ELFERE
B RAALEDERE AL REELFACEFLTRIRETAERMLERSE -
CEANEFRE  CLREBETTHHRMARAIERS » RANELTBEMEBIEY
FTREM BRBETENKMNBHEREHHE  HHEFERPREFRE THY
FHYELR-
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Fb» BECFHERERB LI TREERE » LiTkGssfo il B B itfie
MBI R E 2 5 @RI ECEH A o AT A AT A A B e T
()~ # 2

HERNHELE R RBRRAAEE S HETHH ER Bk R RS

HEE SR RIEMCRY SIS B M 35 05 B o A o

T AT — KA R PR -

@)~ EFFHEsE

B K o A4 M A % AR S BE ) A 9 % B 4k $ 9 i (Multiple

Channel per Carrier) £ /713 34 £ #0905 #4055 + 2 390 7 2 409 28 5% 5 4a 48

& ERXBRAMEBIERBAGIH THIEAMEEF £ -

()~ SR E

HERE G B AR TREIRGH B RG R EDHE - 13 2 Al
HEHRA e R ROHEZ TR B e F AR A LRETHRA -

EHHT B » ERME  HERFEFHTRRTFTHEREALAZE RS
AAZY » — 2 ERA BETERE LI v K EAT3h R R4 IF 315 35 3 18 4o ff
ERE T SRR PIRREE > AR ES)THERAL - B 86
WMETERHITREREFTE > BRIFEEHRNGHTE  REHBEAEEH
EFEITARERBERBIEETRBRREHERSTRE B 3 -

613 —MFETHEELR

WETHRMEEEA—ARAE 25T XA ERE > WMMOLREREFTE
Ao e i AR R H SRR LG MABMNAG A AERRERBEEBRTHER - X 3
BZARBREEREF A FREIEAGERBTHEILSE  AERREHRE T
FRRAESLE -
() #HERAEBBEMERET S REFFAZFHPERLEE -
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)

)

(4)

)

(6)

(M

®)

€)

BERETCHREZHMELAZFRAR)ZTEABMEHR > i HEEMH -
BRBYCHAE - LR BEH X AR EF TEBAD WA H -
HEBREFOZBEBHNAFEELEAXRTL © flde @ 383K EIHBIIR A
R —F TR AR -

RIWHHEAH  HERAERARMZHERAS  REL P OHEE S 445
MR TR > R RETHRATH L tbib @b EAAE L&A -
WRBEEHE A AR TEHAER T EATRAEREL -
ErFEEAHENET SRR BREP O BRIEERECLKEZITIETH
BARANEHER - FRXDRIERICTEHBIRE o

FF R AR @ R A TR A S
MR ERAEBRAGELHERFT S AETHROEISHERKRE
(HPA)E T A F#am3%

E A @ sk OAF Ll AR M A e A B F R A ERE Y ABEEXR
RS B 0F 0 3RE P F3R A point-off 42 X, 0 AR T AT 6936
HALE -

point-off 2 XM E KX FHRMERRFEZLE R Laddmss B BHEH TR
) AR ERMEF OUEHARBRM ARG RBERY TEIIE T > sbfE
KRBT EHFE TS OB Lot PITEEH L -

B ETRRAEAFIELALFTEATE !
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ChRER

@i;ﬁ HEedEan
i B T4 KAk
R RR
BAANF#A CliaR: 23
BRENEFHE FEEHTH BTEMTH FEEHRTH
[ [ ] 1
KBTCEHBEEIAN  — GHLEELRA g FETIEER . smzess
ax (RE+AH~F AZ- D mms gy AR
AEAK) RURE . — REBEFOET AR AR o =~ iBmESEEER
EHREARANAMEE il FAR AR RS
@5 - RS F AR .
B R KT 4

BN A.13 HHE
%) FHMAERY
nE -

B 6.1 — &2 FIRRERFELEALE

RREZ O MR TR BN R AR ARG BB AT 0 R A R B RS
KRS TRARGKSEARE  EEARTRT AL EERTRE  ATR
CFLARTORREL  RBRAR « AT A A Sl B2 E % 82 T4
RIALR X R AR RRART ©

AStREEARERE

(D) AP BERABEZLETE > A ufE@siEd P OBt LR - 2% - #
BT

(2) A NKEA P 35 5L A MAT 3 BB R 3K 323

() PP AP 36 BATIBAS ~ BB S HBERLA TR

D RAPRIELZE REOELEERHNE HNZAMBL B E AL eHR%E
IR B E

(5) #5H MG EIETRGHERE

(6) REBRAT AL > M RRFARFOZMIARE LA BEMNB R BLR

117-



IREZMMHA R AR I ERTREERS  #F LRIMAALLERL £
BRAERHMBIEETCRE -

BATEM#BIEE Fuii

(1) Auigi deit ~ FRLEE

Q) ITRTEMRFHE  MITARFEERA

() KEXEBIEER R4 wikBOLER > AFERTH - SR T

(4) /m3% 24 JNEFAHE » W EIRAFREA

(5) AessH AR 9323 0 RS SITRIEFEAEN

(6) AR P ey BE AR o EAF RS Fo 3% 0 W BH R P AR B AE Al R
(7) %2 AP ¥ &% REWeh A FRR  AERERYERR

6.2 TDOA/FDOA 45 2 T# R 41X & $#fF XA

AT & ¥ 8 2 it » TDOA/FDOA 4 85 2 T4 B €45 55 & — BT 5 F 4%
B84 7 ik o ARG i —F Mk TDOA/FDOA 44 2 TR T2 ER2F &
TP B o RIE A R AR T Rido k8 FHRA B 2 EHR - £
do— R RAVEAEAL R 0y B AR RREMETRRTERL LR -
FTFRFAEAN  WERETCRATEYELX > THEZRSHERTIRER
AL ERTFREIAETESETHR - R AE T ALREELALZEB L 62 A7

T e

63 B BRI TFHFRILAZ AHMEERA

A BRISE TR R4 BRI M E TR ELE  ANRLEAA S
ZRITRGRRBERRALZEF S A RE RN F R G BRI TR RELE
ZARAGHEERELT A% ARGEER SR BEXER S - BEHXERL
BAMZBRES AERBAFIH SR RINE LARRERNL > R EERS
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RRER ABEERARE LAHERRIFAMER > L2 AT —EAALIER

AERMERBR —FRWAABHABERNEBSHEAMEEABLRL - £ARAETF

BRI

1 B X B8R B 4647 K48l & £ 8 K480 -

2. BlEKXBEREABKEGOERTRAEMAEAXAT BRI AEHE LiEE
BAs B AR AR R TR 1E 500 B L -

3. BRAEASMKESTRGFE ~ AE ERBE - RS F)RARBBE
HEWMETHEMNPCEE -

4. WEFHEBER P /R T S04 BRIk 48 MR A E TEE RS
AL E °

5. & EAEMMETATRAA R FIREREHEE > MHEFEEANF CH
AT X E R 36 28§ HBPITEGHXAR > RIFE 5 X ABHE T %584
(A
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[ FREHZL ]-mﬁwﬁﬁﬁ&%ﬁ+&

4

[ zmmesscunmmze L
' o e HEB PR
| RARTREWIH « AEARAABH X
[ JEEEH T ] [ EENT# ]
_ 8 B E RS E
FamRMTR S FREZRA
r g ) » LR BABIEH X
HEMBIEET T (EERHHK o TifE R Mtk R
HPFLTRGEZHRAHES
B AR R RS RE BB Z BAAERIEAR
& J RIE =P NN s A AR GBHBIBBETEHHBLAZ
B 13 Stk AR BB X
e BATE XM R BRI
Wi R4 B # TDOA $t FDOA {4
MEBP S
o MUMERE
e BEARAMEBIEH X « TDOA 43443t X DSR 44
o FHfERIBMBE ;i;{m}ﬁ A * FDOA 4 |14 3t ¥ DSRR {&
« #]/ DSR {4 $2 DSRR {4 & R]
FH R R

B 6.2 TDOA/FDOA #2245 A 2 E X THEMFEAALRE
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FEE W
R BIEA

(1) HEEMNRTFEREAAEBZIANG - 24 E—F BT RARRGE 242
TDOA-only j% ~ FDOA-only 7+ & TDOA/FDOA % (%% 2:%) 2 £{aF8lE
BEEFRTIEE

Q) HWHENBE NI EMERNHEERELFD L Rt EREMEOX T4k %
FEECEMEXRARBER S RLE ARHEHE R AT RE R
oM@ EATHARGECERER IR T RAS (TREELHR
HZERBERBEL) BAAHAERE A AE L BRI/ B R4 2
TRERRBFRMIERZIEA HAHE TR RGO T TR BT
o AN EP R FERFT ELRAEHLE RS ERITHEN AL &
HEZ BEHEIBIE - ush EFRETEBRBHEZ AL EMBRIMENT

YT X
() SR R FH > REA L AR A FRELTENZ R -

ERMOT AR EIRRA TR E LI ARG RS T LM 4E
THEE LR ALERBRBI SRR FTRERBERTRHRHERLT
THERERBRKRGHRMRG > SR RAHEE o FWBEiE 2 SNR & 8 » T
S PGARKE  BGRFAGBIERRIEGFME R - SRt Ls A0
SHEW > EREANNMBEARAGRERELEL  AFBERTREN  TEE
BRI LBF R c AR SRR - AL E X AHN  RETHI—BTHRE
STHRIIGE B - FREWE » £— 4 TDOA it FDOA REEE N » THAAL
HERAIETFFI A2 BEFHBETFFAL -

AT BB ELERBZ ARG T & RHREE BN F X T4 FiE
B BERBELEZHEERATIIRES  RTFEREANIE T ER
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WRIEHM BT > AR - 2HMBALARELL TR REDS 5
ok R 3 d BR sE AR 3B A1 SR 3Rk 4 3tk 547 Carrier to Noise Ratio (minimum
acceptable C/N level) » % BB sb 424 TR EH R b ik & 45° - BARFAT A
2MHz A F » Ku {88 A 20 SE# i3 49 11 A2 ij‘iléﬁ.bﬁ;é%%%ﬁﬁ*ﬁ‘iﬁéﬁ FALEER = &
PHRAEECRRAHERGS G HELTRRTEENS  HAETEY AR
HERXERAESHRS LS 2 hAMEEMS - HREERHRMA TR > Kuband
B9 AR S B E1E &2 @AY 3.8% 0 AR E T BRISE G ApELE 0 RIEA
MEATER T REAARERTH RS BRI ETEMBIER] -

LAHRERIETFHRAEAERE G AFERE —BRMEZIAEALRLEESLLK
RFFFAZR AL S# > AR LS FEBRRAITITFRREEREERALZEE
Wig o E—F X EREAR @G TS SRR LiARMAZER A -
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ez A f7 2@ R 48 4514
Al #R-E #5350 & (Doppler Effect)

R S 1842 Fdy#7-E$)(J.C. Doppler, 1803-1853)F74 th - A & 484 $h3k
J& o BABMEEZRRAAEIRARR - Bokon RIB R B AE E A HESH M 1k
ST B RAEGAMTR B TRAM TR S H Ty RE -

() ERBEOBAEBE > 2 Il T B
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P4k 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:
o CASBAA (Cable & Satellite Broadcasting Association of Asia)
» 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:

ﬂContact Information:

f
Earth station registration code for Operator concerned:

Your name:

The uplink company:|

Uplink phone number:

‘E Dedicated to technical conversations:|

Your assigned satellite/transponder/slot:

Type of Call:
;_Access __Interference report __Goodnight |
i
Special Cases:
|__New Full-time Service __Cross-pol exempt antenna
Assigned Frequencies:
Uplink: Downlink: Bandwidth:

|
! Type of Ad Hoc Customer:

|__Third-party resale __ Adhoc

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 S
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: v 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

l.

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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