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KU-BAND VS. C-BAND

———_——m—!—"

e Advantages PARABOLIC
REFLECTOR ::F#:SOUC
\ NA

— Ku-band is net generally used for terrestriel commen carrier SUBREFLECTOR

links, se interference In cities and oongesipd arpas is not a
problem. .

— The beam width of a Ku-band earth station antenna is less
than half hat of C-band. Therefore, the number of orbital
positions can be increased. Satellite position ean therefore
be optimized to maintain satisfactery slevation angels (to

minimize weather effects). : FEED
_ The antenna gain on the sateliite is better. (Better ADVANTAGES
performance or smaller earth station antennas.) gg}lz‘sm FOCUS ) CASSEGRAIN
k%u &glﬁh HIGHER GAIN
— C-band has an FCC imposed limit on the downlink power to ‘ cosQTN T SHORTER WAVEGUIDE LENGTH
prevent interference with terrestrial common carriers. NO BETWEEN FRED AND LNA
limit is imposed on the 12 GHz downlink,
, DISADVANTAGES
. LOWER GAIN —  GAIT
e Disadvantage | LOMG WAVEGUIDE LENGTH CEED. SURRERLECTOR AND.

MAIN MEFLECTOR COST

— With very heavy rain, fog, or clouds, the received signal

strength fails and the noise increases. FEED TYPES FOR PARABOLIC ANTENNAS

e
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MULTIUSER SATELLITE SYSTEM MULTIPLE ACCESS

/N

BUMRD TIMES
14.5 GHr
|
g u 2 2
: 5
W GHI

TORONTO NEW YORK
= 14176
UPLINK = 14170 . UPLINK = 1
= 11870 DOWNLINK = 11876
DOWNLINK CAIRO

UPLINK = 14173
DOWNLINK = 11873




COWER AMPLIFIER ) LOW NOISE AMPLIFIER

_L—-!-md —

Interface between antenna and downconverter
o Interface between upconverier and antenng

Amplify very small signals adding very little noise

o Amplifies signal(s) to power level reguired by link _
¢ Offer dynamie range

e Minimum distortion to spectra

Handle wide bandwidth

o Types: . .
_ Solid state e Provide gain
— Traveling wave tubs
— Kiystron e Minimum distortion to spectra

-
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{o) TRANSMITTED CARRIERS

A 8 c D

Sateikly bendwidih

(b) BABSEBAND SIONAL MULTIPLEX (FDM or TOM)

FROM 33 To€ To0
@ILI—III“—ﬂIILLJ
A L 14 , ToD

® O T T ]
To A ToB Tol

© oI 1.5
ToA To B ToC

© o LT

Time i TOM

Fraguenty if FOM

(c) EARTH STATION A EQUIPMENT BLOGK DIAGRAM

mf,fm,-e—# Multiplex d‘) Meduletor Tronsmitter
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A FRAME IN A TOMA SYSTEM

BURST BURST BURST ' BURST

FROM FROM FAOM FROM
STATION 1 STATION 2  STATION 3 STATHON N
4 N ]

FRAME SUPERVESORY
BURST, FROM CONTROL
STATION

L TR A T TR e T A T T R T R R A

it A PR

FORMAT OF TDMA FRAME

' ———— 1284 —

EXAMPLE

[Rer. T BATK
BURST gt | OATA

PATA DATA

= = 30 bty w—r

T 1  rer. sursT

- L. sienang

e« STATION IDENTIFICATION
REFERENCE UNIQUE WORD

L

CARRIER RECOVERY AND

COCK RECOVERY
« GUARD TIME

PREAMBLE DATA

DATA BURST

f—— ~ 100 bits —

DATA

«SERVICE CIRCUIT
«TELE TYP. CIRCUIT

—» SIGNALING

—« STATION IDENTIFICATION

—o REF. WORD
~CARRIER AND CLOCK RECOVERY

«GUARD TIME
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INROUTE FRAME STRUCTYRE :‘

- — .Y ]
STREAM DEMAND
{CONTINGUS REAL-TIME) {TRANSACTION)

« BOUNDARIES BETWEEN THE VAGS i
BANDWIDTH ALLOCATION Tt cmmgmm

* MINIMUM SIZES FOR EACH TYPE GAM M DEFINED

STREAM TRANSMISSION

(D) e ALRSATES SLOTS AND RETURNS AUTHINGEATION TO TRANGNIT

@ﬁ‘ﬁ| Lo
/\

® bl | mlg-

Y A

(3) B DEALLOGATES THE STREAM
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THE "CLASSICAL" ALOHA PROTOCOL
_ A SLOTTED ALOHA CHANNEL

8 P
1
|
1 SECOND ' 1|
|
|
TIME ‘I

I'_—C—\ "y o e \,.;m

“ by 3% Us e OLAL,

EACH PACKET MUST BEGIN ON ONE OF THE TIME DIVISIONS

. oLF




USER ALOHA

HUB

llTharusm(}nﬂtlll.‘m‘“.fldInPac:lt:::a:l'-tat:oivqlmd K , then the b Aoturns "n
Acknowledgment 1o the Re

Remote Dose not Meesive the I w of Time, the
Packet is Transmitted in Slots Rsndomiy feom 2 Lagwr

11—
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V SAT - SYSTEM

VY SAT SYSTAEM ARCHITECTURE
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r ——

FREQUENCY CONVERTER

e Common
— Handle transponder bandwidth
— Provide gain
— Minimum distortion te speetra .
— Types: dual and single conversien ‘ L

¢ Downconverter
— Interface between LNA and baseband equipment — _
— Translates signals to IF frequency o {;j N =
E‘.‘(}_‘JJ - l'il = [ '5-' r t:! m e )
e Upconverter gd &g w2 A
1 — = - ) - = T
_ interface between baseband equipment and power amplifier . « Sou Y i D owi
- Translates signals to RF frequency _J e = = Rt g Li e 5E
=] () © T z Y oo
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FRINTER

TERMINAL

PERSONAL
COMPUTER

CLUSTER CLSLEN CLUSTER
COR(RGLLEAL | CONTROLLEN] FCORTROLLEA

Sumren CLUSTER
tenl [ conTROLLER
PRINEER bk TERMINAL m&
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104 R0n TERMINALS
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NATIONAL INSTITUTE

Ciyl. DERENSE
BEREYIDN JENTRE

DEPARTHMENT

. CENTRO O) CONTROLLOD
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NTLINE OF TELESPAZI0 PRONUCTS/SERVILY

o Wy CUSTOM SATEIL '1 NETWORKS #¢ MEANS OF VSAT'S s
- URTABLESMALL NS FEATHINNG iNTEGRATED DATA v
N STAR/MESHE  oNEIGURATION:  ~1TH FIXED AND EAters
~tNS, ETC

01 AGN. DEVELDFMENT -t i 61 RTATION «Nte RS TING OF NEW SPALL
ASTEMS FDR The ¢ oveo o W RVATION, vtk NTAL ARD SCIENTIHI

WS HIN

UGN NI b aDVANGER Hise o 1L Y TR

JAINS CONTROL CINTI R

110N,

WIMESTIC SATELLITC
i NATIONAL TLC NE 1~

v am ot CNHTIL b CLRC ARG
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- THAitns, ACTIVITIES.
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