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ABSTACT

This thesis describes the study on the relation between the power variation of downlink signal and
the location of earth station that using on Thaicom-3 satellite, the geostationary satellite. The
actual carrier on Thaicom-3 is taken into account by which the uplink location is at Dubai, United
State Arab Emirates. The study starting by recording the downlink power of signal in February
2002 at Thaicom Satellite Station, Nonthaburi. The received power will be varied along the
movement of satellite in the station keeping box. At each location of earth station will give
difference in pattern of power variation due to the characteristic of antenna radiation pattern. The
comparison between the calculated power variation and the actual calculation has been obtained
and found that both calculation and actual are corresponding to each other. The result of study is
an importance guideline to locate the location of unknown interference source. The application to

locate the uplink station location is also described.
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® Po (xo0, Yo, z0)

* Pi(x1, y1, z1)

U0 3.1 andiondeudieenainunudibumanainga p, hldaa p, shiviie names P

Ed
a  w

< = - - - —
Fangiewiuldin® =R, —Ewaz P=R —E aniu

P =(x, —x)k+(y, —y, )3 +(z, —z,)2 (3.19a)
nay
BP=(x, —x)k+(y, —y )y +(z, —z)z (3.19b)

HaMIAUTUNUULYATENINAKeS P uay P dslidwiny

1)0 .P] :(xn —XE)(Xl —x£)+(y0 —yE)(y, _y5)+(20 _ZE)(Z| _ZE)

(3.20)
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P: :‘ﬁo —E|=\/(xo =k )2 +(y0 —yE)2 +Az, '—ZE)2 (3.21a)

B :’ﬁl —E':\/(xl —xE)2 -!-(yI —yE)I 'f'(zi —ZET (3.21b)

uaz

3 v
AN INANNIT 3.20, 3.21a waz 3.21b vzannsamuaumanm 0 1 la

(x, =x )x, =x )+ (y, =y Ny, —y, H‘(z =z Nz, —2.)

J(x —x, J +(y =y, f +(z, =2, F &, =%, +(5, —y)-i-(z —2 )

(3.22)

v d d‘l s 9 = as 9 ~
pdn lsiauniiesnindnyuradwIfwesda Tanszneuiulassadvvessuaiseinalag
WIS luszuuaafion s 6 #ldzdenimmimaud ludeunsi ludusade ) 51

avivoauaaslumanuan ¥ Tassinumanunnafimiunsud lvnnaunsde i

Az
—)/ cos(El) (3.23)

Az'=2sin—1 sin[
2

e Az uay El dhusupiinanllvesunnauazyissvesnumesinsdidsdyaunds

ANNON BATIFIUTTNIN Az oz Az 5031 Aadszneunisud 1y (Correction Factor) W38 f
f =— (3.24)

o & = R ' . ' & . i
Aniusmm O 9naunsi 3.22 wdeninnud lvneumsih lliszuaanade T Fave Idsnui

FunIuA ludia sy

0=r0 (3.25)
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'_(R. /oosel )tan 95 —-GL
B Re tanel
i /tanles —9L|

=tan. I ——————— (3.26)

sin 9,

— lan

MIAUIUN UG E Sunafinsanamimaon TSO uanaslugUi 3.12b Taodu E

A NNINY

E=PB+d—90°
=(90°—y)+8—90°
:S_Y (3.27)

¥
=1

Y Y ANSOFIUIUNNT N ALY TPO A3l

- R
Y = cos (—) (3.28)
op

11183910 OP = MO/cos|0; - 8| = R /cosb, cos|f; - 0, | Asiuansluanumasn MPO uaz
TMO 9z 189

Y= cos | (coseI 003[9S —GL ) (3.29)

Tunmsmangy O 91314 3.12b fmuald

/
8 - tam—l ‘SE)
\.TB
i ( r—R_cosY
=4 | ————
R sy
. ( r—R, coseI cos|(‘)s —9L 456
= 3.
o \R, sinlcos_l(cosel cos'eS —BL ’)J
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M51an 4.2 Soyadumisaraiion Inonu 3 senineiui 24 - 26 punius 2545 aniRdaFe

Ay

g} 1381 (GMT) xg(km) yo(km) z, (km)
24-Feb-02 16:00 5557017.0 417588440  1497449.9
24-Feb-02 17:00 5556905.0 41764400.0  1491644.8
24-Feb-02 18:00 5559155.5 41769736.0  1487622.9
24-Feb-02 19:00 5563814.5 417744400  1485580.0
24-Feb-02 20:00 5570612.5 41778128.0  1485702.4
24-Feb-02 21:00 5579154.0 41780440.0  1487932.8
24-Feb-02 22:00 5588672.0 417811720  1492077.3
24-Feb-02 23:00 5598562.5 41780180.0  1497882.9
25-Feb-02 0:00 5607982.5 41777536.0  1504959.5
25-Feb-02 1:00 5616196.0 417734320  1512809.9
25-Feb-02 2:00 5622612.5 41768196.0  1520780.8
25-Feb-02 3:00 5628347.5 41762160.0  1530218.9
25-Feb-02 4:00 5629915.5 417558320 15397803
25-Feb-02 5:00 5628754.5 41749808.0  1547679.9
25-Feb-02 6:00 5625069.5 417445240  1553286.6
25-Feb-02 7:00 5619270.5 417403320  1556339.6
25-Feb-02 8:00 5611797.5 41737484.0 1556587.6
25-Feb-02 9:00 5603192.0 41736108.0 1553973.8
25-Feb-02 10:00 5594045.5 417362120  1548746.4
25-Feb-02 11:00 5584981.0 41737696.0 1541226.0
25-Feb-02 12:00 5576431.5 417404160  1531990.6
25-Feb-02 13:00 5568937.5 41744160.0 1521670.8
25-Feb-02 14:00 5562778.0 41748748.0 1510965.5
25-Feb-02 15:00 5558425.5 41753912.0 1500637.1
25-Feb-02 16:00 5556098.5 41759428.0 1491395.1
25-Feb-02 17:00 5556056.5 41765012.0 1483930.4
25-Feb-02 18:00 5558373.0 41770360.0 1478696.0
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aaf 4.2 (70)

M 1721 (GMT) x (km) ye(km) zs (km)
25-Feb-02 19:00 5563041.5 417751080  1476140.9
25-Feb-02 20:00 5569858.5 417788920  1476325.1
25-Feb-02 21:00 5578424.0 417813480 14792553
25-Feb-02 22:00 5588165.5 41782196.0  1484805.5
25-Feb-02 23:00 5598394.0 41781280.0 14925238
26-Feb-02 0:00 5608266.5 417786120  1501771.4
26-Feb-02 1:00 5616971.0 41774360.0  1512040.9
26-Feb-02 2:00 5623854.0 41768856.0  1522630.0
26-Feb-02 3:00 5628231.5 41762564.0  1532642.0
26-Feb-02 4:00 5629947.0 41755988.0  1541502.5
26-Feb-02 5:00 5628793.5 41749684.0  1548638.0
26-Feb-02 6:00 5624991.5 417441440  1553412.6
26-Feb-02 7:00 5618898.5 417397720  1555638.8
26-Feb-02 8:00 5610956.5 41736864.0  1555060.3
26-Feb-02 9:00 5601966.5 417355240  1551804.9
26-Feb-02 10:00 5592399.0 41735800.0  1546004.1
26-Feb-02 11:00 5583000.5 41737540.0  1538168.1
26-Feb-02 12:00 5574315.5 417405480  1528738.4
26-Feb-02 13:00 5566809.5 41744576.0  1518481.6
26-Feb-02 14:00 5560825.5 417493720 1508033.8
26-Feb-02 15:00 5556750.5 417546320  1498152.3
26-Feb-02 16:00 5554680.0 41760144.0  1489546.9
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Source Code Program Least Square

YY[==========================================—=======—=——======
1 Tdsunansnummaaznmilaniudgind’s Least Square
'//===:==========::::::::::::::::::::=======:::::===:::=====
/1 5814 1. fimasn Source Code ¢nuawastlu Visual Basic Editor

‘Il ot/ luldsunsu Microsoft Excel

‘I 2. layedianaiiazi)szananass Column B

Vi 3. dinmnotaylu Column A daugiunin 1 Tih3eon auviduiuuundfiilu
/i Column B lautduain 1 uazidinaiias 1

i 4. lu Source Code wavuaeiivawiuda dat Tivinfuiuuunaiay

i Uszana (whiusununmdesnalu Column B)

Vi 5. Sulysunsndi Sub main()

I 6. wan133uazat/lu Column C duiluyadena lwifiiiunszlsznaan

" Column B
‘f/::::::::::::::::::::::=======::::::::::::::::::::::::::::

Option Explicit _ )
Const dat = 63 I/ apuinuiutionan i
Dim a(dat) As Double
Dim i As Integer
Dim j As Integer
Dim k As Integer
Dim x(dat, dat) As Double
Dim fx(dat) As Single
Dim m As Single
Dim n As Single
Dim fi As Single
Dim y(dat) As Double

Sub main()
Call gen_matrix
Call Gaussian_eliminate
Call back_substitute
Call Gaussian_eliminate
Call back_substitute
Call gen_polinomial

End Sub

Sub gen_polinomial()
Dim pol(dat) As Double
Dim xx As Single
Fork =1 To dat

xx = Cells(k, 1)
pol(k) =0
Fori=1To dat
pol(k) = pol(k) + a(i) * xx * (i- 1)
Next i
Cells(k, 3) = pol(k)
Next k



End Sub

Sub back_substitute()
a(dat) = y(dat) / x(dat, dat)
Cells(dat, dat + 5) = a(dat)
Fori=1Todat-1
a(dat-i)=0
Forj=1Toi
a(dat-i) = a(dat-i) +a(dat-j+ 1) * x(dat- i, dat-j+ 1)
Next j
a(dat - i) = (y(dat - i) - a(dat - i)) / x(dat - i, dat - i)
Cells(dat - i, dat + 5) = a(dat - i)
Next i
End Sub

Sub Gaussian_eliminate()
Dim g As Double
Fork=1Todat- 1
Fori=k+ 1 To dat
g = x(i, k)
Forj=k To dat
(i, J) = x(i, J) - a / x(k, k) * x(k, )
Cells(i, j + 3) = x(i, J)
Next j
y(i) = y(i) - q/ x(k, k) * y(k)
Cells(i, dat + 7) = y(i)
Next i
Next k
End Sub

Sub gen_matrix()
Fori=1To dat
y(i)=0
Forj=1To dat
x(i,j)=0
Fork =1 Todat
m = Cells(k, 1)
xiL,)=x(,))+rm*(j-1+i-1)
Next k
Cells(i, j + 3) = x(i, j)
fi = Cells(j, 2)
n = Cells(j, 1)
y() =y() +fi*n”(i-1)
Next |
Cells(i, dat + 7) = y(i)
Next i
End Sub
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Source Code Program ¢

Option Explicit
'// Bangkok Long= 105.75, Lat= 13.75
Const Pi = 3.14159265358979
Constr=6378155# '// Earth redius
Const zetaE =90 - 13.75 '/ 90 - E/S Lat (BKK)
Const phikE = 105.75 '/l E/S Lon (BKK)

Dim Sr As Single '// Slant Range

Dim zetaS As Single '// 90 - Sat Lat

Dim phiS As Single '// Sat Lon

Dim Rx As Single '// Sat Rx

Dim Ry As Single '// Sat Ry

Dim Rz As Single '// Sat Rz

Dim RR As Single '// Sat range from ceter of earth

Sub calzetaG()
Dim xInt As Single '//Interference Source Location

Dim yInt As Single
Dim zInt As Single

Dim xPeak As Single '//Vector of Sat at Main Beam
Dim yPeak As Single
Dim zPeak As Single

Dim xOff As Single '//Vector of Sat at Off Beam

Dim yOff As Single

Dim zOff As Single

Dim Dmainx As Single '//Vector of main beam

Dim Dmainy As Single

Dim Dmainz As Single

Dim Dmain As Single '//Amplitude of direction of main beam
Dim Doffx As Single "//Vector of off beam

Dim Doffy As Single

Dim Doffz As Single

Dim Doff As Single '//Amplitude of direction of off beam

Dim zetalnt As Single //90 - IntE/S Lat
Dim philnt As Single '//Int E/S Lon

Dim OffAng As Single '//Off Angle

Dim GO As Single //On Axis Gain

own
(43}



Dim Goff As Single '//Off angle Gain

Dim GoffR As Single '//Relative off angle Gain

Dim i As Integer
Dim | As Integer
Dim k As Integer

56

'/Icarrier#1 power peak on 26-Feb-02 1:00 AM (suspected that main beam is
‘//pointing to)
‘/Icarrier#1 U/L from Dubai, Long=55.28, Lat=25.23

Const f = 6522600000#
Const ¢ = 299792458#

ConstD =3.8

phiS = 78.4805 '//Sat Long at Peak

xPeak = 5616971
yPeak = 41774360
zPeak = 1512040.875
Dim maxpwr As Single

maxpwr = Cells(1, 18)

'/ILook from Rx at Peak Power
'l/Look from Ry at Peak Power
‘//Look from Rz at Peak Power

'lIMax power

xInt = r * Sin(zetalnt * Pi/ 180) * Cos(philnt * Pi/ 180)
yInt = r * Sin(zetalnt * Pi/ 180) * Sin(philnt * Pi / 180)
zlnt =r * Cos(zetalnt * Pi/ 180)

Dmainx = xPeak - xInt
Dmainy = yPeak - yint
Dmainz = zPeak - zInt

Dmain = Sqr(Dmainx *

Dim a As Single
Dim a1 As Single
Dim z As Single
Dim e As Double
Dim e1 As Double
Dim Slo1 As Single
Dim Sla1 As Single

2 + Dmainy * 2 + Dmainz * 2)

'Main Az
'11Off Az
'l Coorected Az
'/Main El
"11Off El
'//Off Sat Long
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Dim Ela As Double '//[E/S Lat
Dim Elo As Double  '//E/S Long
Dim fc As Single '//Correction factor

Forl=2To 331
philnt = Cells(l, 20) '/IRow Argument = Long
Fork=21To 179
zetalnt = 90 - Cells(1, k)  '//Column Argunemnt = Lat
Cells(l, k) =0 '//Clear
Fori=2To50

Ela = 90 - zetalnt
Elo = philnt

If Ela=0 Then Ela = 1E-30

a = Atn(Tan(Abs(phiS - Elo) * Pi/ 180) / Sin((Ela) * Pi/ 180))
'I//Az at main beam

xOff = Cells(i, 11)
yOff = Cells(i, 12)
zOff = Cells(i, 13)

'/l correction ss=s=s======c===========

Slo1 = Cells(i, 9)

Sla1 = Cells(i, 7)

RR = Cells(i, 14)

al = Atn(Tan(Abs(Slo1 - Elo) * Pi/ 180) / Sin((Ela - Sla1) * Pi/
180))

el = Atn((RR - r * Cos((Ela - Sla1) * Pi/ 180) * Cos(Abs(Slo1 -
Elo) * Pi/ 180)) / (r * Sin(acos(Cos((Ela - Sla1) * Pi/ 180) * Cos(Abs(Slo1 -
Elo) * Pi/ 180))))) - acos(Cos((Ela - Sla1) * Pi/ 180) * Cos(Abs(Slo1 - Elo) * Pi
/ 180))

z =2 * asin(Sin(Abs(a - al) / 2) / Cos(e1)) '// Correct Angle

If z=0 Then

fc=1
Else

fc =z /Abs(a-al)
End If

Doffx = xOff - xInt
Doffy = yOff - yInt
Doffz = zOff - zInt

Doff = Sqr(Doffx * 2 + Doffy * 2 + Doffz * 2)
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OffAng = fc * Arccos((Dmainx * Doffx + Dmainy * Doffy + Dmainz *
Doffz) / (Dmain * Doff)) * 180 / Pi

If OffAng = 0 Then OffAng = 1E-30
Dim u As Single
u=2*Pi*(D/2)*f/c* Sin(OffAng)

GO = 20 * Log(0.75 * Abs(2 / (Sin(1E-30 * Pi / 180)) *j(Pi *f* D *
Sin(1E-30 * Pi/ 180) / c, 1))) / Log(10)

Goff = 20 * Log(0.75 * Abs(2 / (Sin(OffAng * Pi / 180)) * j(Pi * f * D *
Sin(OffAng * Pi/ 180) / ¢, 1))) / Log(10)

GoffR = Goff - GO

Cells(i, 15) = OffAng
Cells(i, 16) = Goff
Cells(i, 17) = GoffR

Cells(i, 19) = maxpwr + GoffR  '//Cal Power
Dim diff As Single
diff = Abs(Cells(i, 18) - Cells(i, 19))

If diff <= 0.05 Then
Cells(l, k) = Cells(l, k) + 1
End If

Nexti
Dim h As Integer

'If Cells(l, k) >= 15 Then
" Cells(l, k) = Cells(l, k) + 1
Cells(52 + h, 17) = zetalnt
' Cells(52 + h, 18) = philnt
Cells(52 + h, 19) = Cells(l, k)
'""h=h+1
'End If
Next k
Next |
End Sub

Function Arccos(x As Single)
On Error Resume Next
If x <> 1 Then
Arccos = Atn(-x / Sgr(-x * x + 1)) + 2 * Atn(1)



Else
Arccos =0
End If
End Function

Function j(x As Single, Order As Single)
Dim p As Integer
Dim m As Long
j=0
p = Order

Form=0To67
j=ij+E)"m*(x/2) " (2*m+ p)/fac(m)/ fac(m + p)
Next m
End Function

Function fac(x As Long)
Dim i As Integer

fac=1
Fori=1Tox

fac=fac™i
Next i

End Function

Function acos(x As Double)
acos = Atn(-x / Sgr(-x * x + 1)) + 2 * Atn(1)
End Function

Function asin(x As Double)
On Error Resume Next
asin = Atn(x / Sgr(-x * x + 1))
End Function
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61

Tasts Secuon 3 Receive Antenna Tests Using Intelsat AVT Facilities

3.1.2 Pattern Beam Width Method S

PATTERN BEAMWIDTH METHOOD (STEPS 1-3)

This srocacure 1s an aliernate means of measunng iha recave gain of an 2anh station antenna. It oas not

caoend on the caiibraticn accuracy of an AZS cr on ihe raciation characiansiics of a satellite

It cces require the

avaiiaoility of the manufaciurer's in-olant iasi data: siancard deviauon of aciual reflecior surfacas and insertion
lcss of fa2d sysiam. Rescurces racuired include: scacirum analyzer and. for antennas without angle incicators

plumo bob and line. iaoe measure, inclinomeler or Jrotractor (see Figures 4 and 3).

1

~

performing ihis tast. Insure adequate bandwicth consicerations when

Pointihe antenna undar test Lo the peak of :he soecified satellite beacon signal. Laock the azimuth and
2levanon axes (apply brakes if apolicacie) The irequency of ihe active satellite beacon carriers may be
cotamned from the I0C . ESS or AVT Enginear

The AVT/AES will iransmit an unmodulaied carrier at the level, golarization and frequency specified in
the test schecule. A saiellite beacon may 3150 be usad in lieu of an AVT/AES transmitted carrier for
using modulated beacons.

Release the azimuth brakas anc sicwly move ihe antenna counter-clockwise (CCW) until a 3 d8
recuction in receive signal level is noted relative (o thal measured at beam center. Record the azimuth
offset (cegraes) from beam centar anc continue 0 move the arntenna CCW until a 10 dB reduction in
recewve signai :s noted ralauve to that measurad 3t beam center. Again racord the azimuth offset from
beam center. Rapoint the 2ntenna to beam center and lock the azimuth and alevation axes.

Repeat Step 3. raplacing CC'W with C'W

Realease the 2levation brakas and siowly move the antenna UP in alevation until a 3 dB reduction in
reczive signal level is noted relative to that measured at beam center. Record the elevation offset
(cegrees) from beam center and continue 'o move the antenna UP until a 10 dB reduction in receive
signal is notad ralative to that measured at seam center. Again record the elevation offset from beam
center. Repoint ine antenna ic beam canter and lock the azimuth and elevation axes.

Repeat Steo 3, replacing UP with DOWN. .

For antennas witn 2levalion over azimuih {(EVAzZ)} lype mounts. 3 correction is necessary to achieve the
azimuth range reccrced by AVT. This correction 's cependent on the beam center elevation angte. The
cofrectec azimuth displacement angle (Az) 's given as:

For example:

Earth Station Elevation Angle (EL) = 45°

Az angle recorced by AVT = 12°

"o -|; s r A=, r Tnerefore Az’ = 17° (The azimuth angle read from
A== 2Sin i T)’ CU-"(E!)IDG.?’E’EJ the encoders is =17° for an azimuth pattern of
Lov T - = 12° recorded by AVT.)
where:

AZ' = Correctad az’muth angle displacement 3s
rzac from the 2ncocers
Az = Azimuth angle recorced by AVT

£l = Elevation angle

Repeat Steps 3 through 7 above for all avaiable transmit frequencies and the opposite polanzauon, if
required.

From the cata collected above and using he correcied azimuth (Az) values. determine the 3 B and 10
0B beamwidths far both the azimuth and slevauon patterns. (The 3 and 10 cB beamwidths are the
angular distance between the upper and lower 3 and 10 d8 points measured previously.) The antenna
panern power gain may then e calculatea ysing (he procedure descnbed in Section 11, Calculating
Anternna Gamn Using 3/10 8 Beamwiaths.
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Receive Antenna Tests Using Intelsat AVT Facilities

Side View !
T Azimuth Axis

For small angles b, the cnord (c) | Reflector

1S 3oproximatety equal 0 H
the arc :engin, therefore:

4 = sin-'(cfe)

! sz

Plumb Boo

Figure 4 Method of Determining the Azimuth
Displacement Angle

3.2 Receive System Figure of Merit (G/T)

— Main Reflector
Surface

Perpendicular
to Main Beam
Axis

“t/— Inclinometer

Surface Parallel to
Main Beam Axis

— Protractor

Plumb Bob

Wz e

Figure 5 Method of Determining the Elevation
Displacement Angle

The G/T of an earth station is the ratio of the receive gain of the earth station antenna to the
total noise temperature of the earth station receive system. Itis usually measured at the
receiver preamplifier (LNA) output and referred to the LNA input. Itincludes the effects of
LNA and receiver noise, interconnecting transmission line loss. VSWR and port-to-port
isolation as well as antenna noise. If the value of the antenna receive gain and receiver
system noise temperature are known, the G/T can be calculated as:

G/T = Gg — 10 Log SNT; or G/T = Gg d8 — 10 log SNT dB/K

where:

GIT = Receive System Figure of Merit

Gr = Earth Station Antenna Receive Gain

SNT = Eanth Station Receive System Noise Temperature

NOTE: In some cases, it may be found that the antenna (feed/reflector) unit in use has been
previously type approved as a single unit (no LNA). In this case, the earth station antenna
receive gain (Gg) is known, but the G/T is not. The unknown in this example, the SNT, can be
measured using the procedures under "Noise power Test Set Method”.

15 May 2001
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SSOG 210 Earth Station Venfication Tests Section 4 Transmit Antenna Tests Using INTELSAT AVT Facilities

4.1.3 Pattern Beam Width Method

PATTERN BEAM WIDTH METHQD (STEPS 1- 9)
This method coes not depend on the cahbrauon accuracy of an assisting earth stauon It does require the
manufacturer's in-plant test data. It also requires the capability of the earth statmn to accurately measure the
relative azimuth and elevation pointing angles.
Calibrated Waveguice Directional Coupler, frequency and coupling factors are to be determined by system needs
(2 required for dual polarized antenna feeds). (It is recommended that these waveguide couplers be permanently
installed as part of the antenna feed system.) Coaxial couplers may be used if wavequide couplers are not

available.
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SSOG 210 Earth Station Verification Tests Section 4 Transmit Antenna Tests Using INTELSAT AVT Facilities

PATTERN BEAM WIDTH METHOD (STEPS 1-9)

Suacs Main Reflector
Perpendicular
to Main Beam
Axis

i
i
'
i
'
i

Plumb Bob
/

: Ve
= — Inclinometer
Side View '
' i, f Surface Parallel t
1 Azimuth Axis Main Beam Axis
For small angles #. the chord (c) : -— Protractor
'S approwmately agual to
he arc length, herefore:
=50 (efr)
Plumb Bob
WOV A2
Top View

¥ LR Te o TENT]
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Section 1 Transmit Antenna Tests Using INTELSAT AVT rFaciities

PATTERN BEAM WIDTH METHOD (STEPS 1-9)

Figures ¢ and 3 illustrate a method (o measur2 the azmuth and elevation angle dispiacement (Section 3.1 2).
Antennas without angular indicators raquire ihat cisplacament angles be cetermined using a plumo 500 and tape
measurz for azimuth and an inclinometer (or arciracicr 3nc 2lumo bob) far 2levation.

Equioment: 1) Power Meter with Sensor, 2) Signal Generaicr, 3) Specirum Analyzer, and 4) Frequency Counter.

1

Paint the antenna under iest ic beam canter using ne satellite beacon. Lock the azimuth and zlevation
grakes.

Uncer AVT Engineer directicn, iransmit an unmcculated carrier at a reduced pawer level at the test
fraquency and co-polanzation specified in the Test Plan. Slowly raise the transmit power level until the
AVT Engineer repons a satellite downlink 2.i.r.0. 2qual 1o that specified in the Test Plan.

In coordination with the AVT/AES Engineer, ralease the azimuth brakes and slowly move the antenna
counter-ctockwise (CCW) uniil the AVT/AES Engineer reports a 3 dB reduction in receive signal level
relative to that measured at beam center. Recard the azimuth offset (cegrees) from beam center and
continue to move the antenna CCW until the AVT/AES Engineer reports a 10 dB recuction in receive
signal level relative to that measured at beam canter. Again record the azimuth offset from beam canter.
Repoint the antenna to beam center and lock the azimuth and elevation brakes.

CW) movement of the antenna.

Repeat Step 3 above for 2 clockwise (

olac:ng CCW with OOWN and CW with UP.

Repeat Steps 3 and 4 above for slevation re

Repeat Step 5 above for a downward movement of the antenna.

Repeat Steps 3 through 6 above for all available ransmit frequencies. Available frequencies will be
provided in the Test Plan.

Report the data recorded above (o the Earth Staton Support Section verbally with hardcopy follow up.
8e sure to note whether or not the incicated az:muih displacement angles (Az) have been correc:ed for
ihe elevation angle where the correciec azimuth cisplacement angle (Az') is given as:

! -
=2 S’m'!| Sin| —d-]/ COJ(E") {D‘—'g"“'“
L - i For example:
where: = Earih Station Elevation Angle (EL) = 43
Az' = Corrected azimuth angle displacement 3s AZ 3angle recorded by AVT = 12
raad from the ancoders Therefore Az' = 17 (The azimuth angle read from
Az = Azimuth angle recorced by AVT, the encoders is 17 for an azimuth pattern of

El = Elevation angle 12 recorded by AVT.)

From the data collected abave and using the carrecied azimuth (Az) values. determine the 3 ¢B and 10
cB beamwicths for both the azimuth (AZBW) and slevation (ELBW) patterns. "The antenna pattern
power gain (G) can then be calculated using the methad provided in Section 10 of this document.
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THAICOM - 3

C-Band Regional Beam
G/T Contours (dB/K)

B i s e T —— ————

S e e et e b e g v T STy e i e g 3 e 1 o et

- Communications: Subsystem ":Characteristics

Orbital Location . 78.5°E

Date of Service 3‘ June, 1997

Number of Transponders , 18 ( 12 Standard + 6 Extened )
Transponder Bandwidth i 36 MHz

5,925 - 6,725 MHz (Vertical)
3,400 - 4,200 MHz (Horizontal)

Receive Side
. Transmit Side f

!
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THAICOM - 3

C-Band Regional Beam
EIRP Contours (dBW)

Orbital Location . 78.5'E

Date of Service v June, 1997

Number of Transponders * 18 ( 12 standard + 6 extended )
Transponder Bandwidth 36 MHz

Receive Side ' 5,925 - 6,725 MHz (Horizontal)
‘Transmit Side i 3,400 - 4,200 MHz (Vertical)
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THAICOM-3 PARAMETERS (Extended-C BAND. Global Beam)

1. The range of possible attenuator setting of THAICOM-3 is from 0 dB
o0 16 dB with 1dB/step.

. EIRP contour of THAICOM-3 1s attached in Figure-1.

1~

. G/T contour of THAICOM-3 is attached in Figure-2
SFD depends on G/T as defined in the following formula.

w)

SFD = (76+G/T) - (16- X) dBW/m2
where X = attenuator setting of the satellite

4. Input and output back-off relation is given as follows :

OBO = (IBO - Agg. IBO) + Agg. OBO
where OBO = carrier output back-off
IBO = carrier input back-otf
Agg. [IBO = aggregate mput back-off
Agg OBO = aggregate output back-off
and
-Single-carrier application per transponder
Agg. IBO = 0 dB per transponder
Agg. OBO = 0 dB per transponder

-Two-carrier application per transponder

Agg [BO = 2.0 = 10*LOG(100/Leased percent) dB
Agg. OBO = 2.4+ 10*LOG(100/Leased percent) dB
C/1 (Intermodulation) 18 dB

-Multiple-carrier application per transponder

Agg. [BO = 55+ 10*LOG(100/Leased percent) dB
Agg. OBO = 5.0 + 10*LOG(100/Leased percent) dB

C/1 (Intermodulation) 18 dB
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#lunsufizn (Unknown interference source location) Suutlyuiimadhasaalszavesglulaqiu
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o v ar 1 d
YoyadumuanuniedIngau 3 szl 24 - 26 QUAIUE 2545

T N (GMT)  avavga®)  azApa®)  ITUTMN (km)
24-Feb-02  16:00 78.57 -0.03 36520.652
24-Feb-02 17:00 78.57 -0.04 36526.078
24-Feb-02 18:00 78.57 -0.04 36531.760
24-Feb-02 19:00 78.56 -0.05 36537.298
24-Feb-02  20:00 78.55 -0.05 36542.259
24-Feb-02  21:00 78.54 -0.04 36546.221
24-Feb-02  22:00 78.53 -0.04 36548.825
24-Feb-02  23:00 78.51 -0.03 36549.821
25-Feb-02  0:00 78.50 -0.02 36549.102
25-Feb-02 1:00 78.48 -0.01 36546.719
25-Feb-02  2:00 78.47 0.01 36542.871
25-Feb-02  3:00 78.46 0.02 36538.105
25-Feb-02  4:00 78.45 0.04 36532.224
25-Feb-02  5:00 78.45 0.05 36526.094
25-Feb-02  6:00 78.46 0.06 36520.187
25-Feb-02  7:00 78.47 0.06 36514.923
25-Feb-02  8:00 78.48 0.06 36510.641
25-Feb-02  9:00 78.49 0.06 36507.573
25-Feb-02 10:00 78.50 0.05 36505.845
25-Feb-02 11:00 78.52 0.04 36505.485
25-Feb-02 12:00 78.53 0.03 36506.445
25-Feb-02 13:00 78.54 0.01 36508.626
25-Feb-02 14:00 78.56 -0.01 36511.895
25-Feb-02 15:00 78.56 -0.02 36516.096
25-Feb-02 16:00 78.57 -0.04 36521.047
25-Feb-02 17:00 78.57 -0.05 36526.519
25-Feb-02 18:00 78.57 -0.06 36532225
25-Feb-02 19:00 78.56 -0.06 36537.810
25-Feb-02  20:00 78.55 -0.06 36542.867
25-Feb-02  21:00 78.54 -0.06 36546.971

Fils)



25-Feb-02
25-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02
26-Feb-02

26-Feb-02

22:00
23:00
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00

16:00

78.53
78.51
78.50
78.48
78.47
78.46
78.45
78.45
78.46
78.47
78.48
78.49
78.51
78.52
78.54
78.55
78.56
78.57
78.57

-0.05
-0.04
-0.02
-0.01
0.01
0.03
0.04
0.05
0.06
0.06
0.06
0.06
0.05
0.03
0.02
0.00
-0.01
-0.03
-0.04

36549.736
36550.869
36550.215
36547.786
36543.763
36538.480
36532.384
36525.985
36519.799
36514.299
36509.863
36506.754
36505.107
36504.934
36506.153
36508.610
36512.118
36516.474
36521.468
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2. Bunphot Clearpaungpith, Narong Hemakon. “Study on relation of cross polarization
variation to the earth station location using on Thaicom-3 satellite.” International
Symposium on Communication and Information Technology. Chiangmai. November
2001.
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