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Single paraboloid u
= Paraboloid

= Paraboloid with single feec

= Paraboloid horn reflector

= Parabolic with 2
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Antenna standard

intelsat

STANDARD
TYPE

FREQUENCY
BAND
(GHz)

GIT
(dBI°K)

DIAMETER

(M)

SERVICES
USED
FOR

INTELSAT
DOCUMENT

A

6/4

35.0

15-20

ALL

IESS 207

B

6/4

3.7

10-13

ALL

IESS 207

C

14/11; 1412

37.0

11-15

IDR/IBS

IESS 208

E1

14/11; 1412

25.0

24-35

IBS

E2

14/11; 1412

29.0

3.7-45

IDR

E3

14/11; 1412

340

6.1

IBS, IDR

IESS 208

F1

6/4

227

45-6.0

IBS

F2

6/4

7.0-8.0

IBS, IDR

F3

6/4

9.0-10

IBS, IDR,

IESS 207

H2

6/4

15to 1.8

DAMA

H3

6/4

241027

DAMA

H4

6/4

3oto42

DAMA

IESS 207

K2

14/11; 14/12

1.2

VSAT IBS

K3

14/11; 14/12

1.8

VSAT IBS

IESS 208

G

6/4C or 14/11;
14/12

All sizes

LEASED SERVICES*®

IESS 601
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Antenna performance

The Satellite Operators o
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In satellite communications the recepion system work
always with very wesk signals mainly due to distances
and accordingly the gain towadrs satellite shall be very
high  besides the performance of receivers .This
combination known as G / T or Figure of Merit
represents the ratio - antenna gain Versus noise

temperature - and Is in direct proportion to the ratio of
power carrier and noise power density.

The measurement Includes:

= Adjust receiver IF bandwith for the signal (carrier and sidelobe)
with minimum of noise using 3dB bandwith receiver technique

= Use reception systems with low noise temperature or in case
high dimension antennas, submerge the receiver amplifier in

liquid nitrogen or helium reaching phisical temperatures of
about -4 °K ( -293 °C)



s/ |- Figure of Merit 2
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Noise Temperature
communication receive
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s/ I - Figure OF Merit 4

In other way the noise powé
by a global noise source at the

Grot

C/N=Pg.Gry/K.Tg.B.Gry

once PR = PTx-
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Antenna gain

Defined as the
radiated per unit sa
direction) and the pc
solid unit angle (by na isc

Isotropic source
EIRP = P+ W
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Due to the actual minimum arc spacing between 2
satellites (2°) and the potenctial interference power
of sidelobes what is undesirable for the satellite itself
but also to the earth stations, Intelsat and ITU
Imposed some restrictions on the pattern
transmission.

» |TU defined standards to the sidelobe performance of
antenna antenas [ contour G (0) = 32-25 log (0) |

» Also Intelsat through IESS-Intelsat Earth Station
Standards verify and imposes compatibility of antenna
under tests, namely, transmission gain in such way
that its sidelobes and “off axis® emissions (included .
the cros-polarization ) . (NRU)
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Pointing na antenna at a geo satellite requires the
knowledge of azimuth and elevation of antenna In
terms of the geographic location of the station. Tracking
consisits of maintaining the axis of the antenna beam
In the direction of the satellite despite the movement of
the satellite or the station. Pointing depends on :

= Beamwith of the antenna beam

o Aparent motion of the satellite

o Type of the station, fixed or mobile

Just as an example the 3 dB beamwith of a 25 m
antenna operating at 4 GHz is typically 10° of arc, so
the antenna must be pointed with na accuracy of +/- 1

of arc If pointing loss Is to be avoided. If a satellite
moves at all a very accurate program-track facility is
required or auto track must be used. .«

2. A
(N >
T

A\ \

]

\ £ A 4 |

h

I I b \U

\ \l: A;' >



Geostationary and
inclined orbits

Geosyncronous
mclined orbat

Satellite
nonmunal

Geosyncronous
equatonal orbit




ITS0

m There are 2 main tracking process
= Monopulse
= Step tracking

= Monopulse ( or multi horn tracking) the antenna generates diferent
patterns with nulls on the axis, In azimuth and elevation
planes.Separate tracking receivers ( or time shared) are used to
detect error outputs from the Az/El channels and thus to drui«ive
the antenna servos.

m Step tracking ( or hill climbing) the antenna beam Is moved about
in a predetermined fashion and the signal amplitude
noted.Maximum signal indicates the best beam position .The
beam must continually be moved to check that is in the right
position. This is also known as step track .In a hill climbing system
the antenna is pointed away from the nominal position of the
satellite by a fraction of a degree In several directions.From a
knowledge of the main beam shape the true direction of the
3ate|llte IS estimated and the antenna is then pointed in 'r"“

irection.

ITU
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beacon receiver
(Antenna step tracking)

Antenna Step Tracking
Used for Low Relative

n
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——

= Once Signal Strength
is "Peaked” Waits for
Next Scheduled Step
Track Cycle -
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Large earth stations frequently use larg

(HPA) with output power levels up to 8,5

depends on the number of carriers fc

are FDM or TDM signals.The most ca

HPA for each transponder to be used. A

40 or 80 MHz are used in large earth statio

(Travel wave tuve) amplifiers or water cooled
operating bandwiths tham 1S and ca
bandwith at 6GHz allowing the > tuned to ¢
= Small and medium eal

SSPA — Solid State Po
those ( 10-50 KV)

When several HPA are u
to sum their outputs into &

HPA act as interface betw
and the transceiver ( IF ) is

signals that aggr ou(
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iEequipment - LNA

Large earth stations need very low |
cooled parametric amplifiers are w

at 4°K above absolute zero to ¢

K at 4 GHz. Medium and small €

with no cooling or electrother
temperatures in the range 50 to 12
11GHz.

The FET amplifier i simpler
amplifier and is partic ttractive
stations especially wk

= LNA’s used in ear
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arrangement such a
indicated by a loss |
switchover to the se
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monitored cc ousl
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The connection of transceiver to antenna shall be
made to Introduce low attenuation.For frequencies
up to 2 GHz it used coaxial cable beause Is cheap
and has good characteristics and for frequencies
above 2 GHz ( or bellow but with large IFL ) it IS
used the waveguide ( circular or rectangular )
where the attenuation per meter is very low.

For long distances ( > 20 m) the waveguide are
pressurized and the flanges shall be carefully
choosen and In accordance with the I[EC-
International Electronics Commission standards.
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While a coaxial cable is a wideband transmission line, the
waveguide can transmit only from a determined low
frequency called "cutoff" frequency,which IS the lowest
frequency that can be transmitted, and depends on the
waveguide sectional form and dimensions. At the higher
frequency, other limits that have to be reached for the signal
to be propagated along the waveguide Transmission IS
made by modes (TE,,, and TH_ ) being dominant TE,; for
the circular wave gquide and' the TE,;, e TE, for the
rectangular waveguide

There are also diplexer, polarizer, circulator e isolator being

namely fot the last two :

= Circulator it is a device with internal ferrite with 3 ports with
function not reciprocous e.g. the signal makes always the way -
1,2,3 — and never — 1,3,2 — notwithstanding having circulators

1,2,3 (CW) ou 3,2,1 (CCW) Isolator It is a special circulador with
one port in short circuit e. g ,the signal always flow 1,2 ou 2,1.

\ :
,/ﬂa BN
(N >
- \
\ [ t |
\W
O /
\ N g
&
\ Q
e



VMliscelaneous RF
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TRANSVERSE ELECTRIC MODES Figure A.7 Circular Waveguide Modes
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Figure A.9 Diplexer
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Frequency and Time Domains



Spectrum Analyser 2

Frequency and Time Domains




Spectrum Analyser 3
(REC0Ilution as a function of IF filter)
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Data analyser

In digital communication, bit errors
noise, jitter, or level variations. |
information is received in a
deterioration of the transmission qua

. Transmission quality is measured in
bits (error rate). To measure the error rate
simulating the real data 1smitted at a
rate. |

. This pattern, callec
compared with the
detected mismatchec
bit error rate.

. The pseudo-random
Recommendations C
equipment. The leng
transmission f the
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Jeasurement units - dB

@ The decibel (dB) is a subuni
represents the ratio betwee
= dB=10log ,, (P, /P;)whe
= Log ,, is the logaritm in the b
= P, is the output power in a ampg
= P, is the input power in the previc

= The result will be & ount repr
gain of the amplifie 3 can not

represent a m:
specified. Tha
often modified tc
example

= dBm is used to €

n _dBi IS used to exf
ISOtrO_QIC' a







ient units - dBm

We can say




T ‘of measurement

L dBr, dBmg, dBm,,

Designation Reference Conversion
1 mW dBm = dBW + 30
1W dBW =dBm - 30



Vieasurement units
general concept)

The decibel concept is ext
quantities to be expressed i

T, and T, may be expressed a:

is referred to 1°K , the temperatt
given as dBk. For instance T, =
(290 / 1) dBk or 24,64 dBk

Another example that occurs widely
Hertz. Thus a band 6 MHz , is ec
75,56 dBHz

Decibel units can

power of 34 dB

the received po

Some times difer
G/T in a receiving

Or the ratio Eg/N, C

o Eb/Nygg=C/
Eb 4gwm, — ENerg
Nogg/Hz € Spec

LI

"
¥




v‘% o -

= The satellite beacon signal is very weak +/- 1,5 x 10 -
15 (fW) ou seja - 118 dBm - uually not modulated
whose finality is to allow the up link power control as
well as telemetry and ranging.The signal is shifted and
amplified in several converter units to set beacon
centralized at 70 MHz IF at the beacon receiver, that
selects one of pilots (each satellite has got more
than one) and delivers a DC signal to the antenna
control unit.

m This is responsable by decisions of optimal antenna
tracking to the satellite, bearing the azimuth and
elevation commands more adequated. So:
= Beacon signals are buried between the data trasnponders
= Beacon can be as much as 50 dB bellow the composite carriers

= Beacon receiver must locate the beacon and measure its power
level

= Beacon signals change from CW to spread spectrum telemetry
data carriers
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