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Link evaluation

The design of a sate
iInvolve compromiss
with  purpose
performance,
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Noise temperature 3

But also the receiver con
noise, once at the sa
signals, amplifies also the
Interference from other equig

More common than noise te
noise figure, rela SIth  noise
expression N =

to 5 dB depe

cooling the low n
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NoiIse sources

SATELLITE

IONOSPHERE




Specific attenuation, (dB/km)

Nojse temperature 1B
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Atmosphere attenuation

= = — Due toionosphere

= Due lo troposphere
Pressure : 1aim
Temperoture : 20°C 5
Woter vapour concentration 7,5 g/m
£ : elevation ongle (°)
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p. = KT,B
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| (G/T)

Rewiriting respectively for the
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The most important factors tha

. Atmosphere propagation ( rain e
. Up and downlink frequencies, being

. The recpetion
recieve antenna
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Pattern radiation
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Mpact C

EIRP

Uplink pattern advantage
Transponder gain step
Downlink pattern advantage
Receive antenna gain

Free space loss
Waveguide losses
Atmospheric losses
Rain attenuation
Tracking errors

E/S intermodulation
Uplink thermal

(11

Jarameters’s
1 service quality
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FM improvement

Threshold

(S/N) at demodulator output
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1 dB departure S/N) = (C/N
:lrom straight line Bl

10 20 30(C/N)(dB)
(C/N) at input to demodulator

Bit Error Rate (BER)

10 20 30(C/N)(dB)
(C/N) at input to demodulator
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Transponder intermodulation

Bup
Tx Path

Loss* ‘ -
i - canal

* - D/L thermal noise
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C/N, vs EIRP
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SHink Design Assumptions

= (C/ Npup >>> (C [ Np)py
being hundred’s times >t
(C / Ng)py What means do

= The reception antenna gain |
satellite one.

= Downlink is designe
=  Guarantee continuity

imposes a C/
modulation and p
receiver

To carry the large
expanditure and op
the antenna cost,




||||||W
JNkiDesign parameters |1

Basic Link
BER and FEC
Modulation type
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nk budget
. TV sinal

C band sat. Parameters
Transponder sat. Output power
Antenna Gain on axis
Transponder bw
Down link freque

Receiving C band
Downlink freq




BRI 1TS Link budget
ex. I'V signal

Downlink power budget
P, = Satellite transponder powe
B, = Transponder output backof
G = Satellite antena gain on axis
Gg =Earth station antenna gain
L, =Free space loss 4GHz
Lyt = Edge of beam atellite anten
L, = Clear air atmosg
L\, = Other losses

Pr = received po

Downlink noise power
K = constante boltz
Ts=System noise ter
By=Noise bw 27 N\

N = receiver noi




L _ink budget

ex. I'V Signal

Downlink power budget in rai
Prca = Received power in
A = Rain a

C /N ratio in clear air




i} IS0 I 1 , Budget

DBS Satellite )
Coverage area 3° x 2° geo orb
12,2 GHz freq.
Transmitter Output power per cha
Transmit antenna Gain on axis
Satellite EIRP / channel
Path lengh to recei
Flux density in cove
Clear air atmosphe

Receiving statiol
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ex. DBS link

Theoretical received power

Losses

Station at edge coverage zone
Polarization loss i ceive antenna
Pointing error i N3
Losses in receiver

Actual r

Noise power bu

Boltzman
Receiving sy
Ch bw IF

Worst case design (C/N)
Margin over 9 dB (C/N) threshold
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e Level plan

The analysis link equations are fu
performance , but besides tha

for instance antenna acceptance
Network design and costs evalual

Let us calculate the le N ( poténcie
alignement of a E/S sucl

« Antenna Standard
Reception IDR cari
Information rate 204

FEC %
Overhead 96 Kbps
C/ = of: to
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BelngG/TdB/oK:C/T_EI
EIRP=C/T=G/T 4o + Lg

Assuming the following

LNA (gain )
Downconverter
Gain
Gain adjusteme
Demodulator |




LU Level plan 3

: : Out level : Qi 2w
N° Equipament Gain (dB) Final G set
(dBm) (dBm)
1 Received level -160,5
2 Antenna gain 55,8 -104,7
3 Free loss -0,2 -104,9
4 Switching -0,5 -105,4
5 LNA 60 -45,4
6 Switching -0,5 -45,9
7 RF link -1,3 -47,2
8 Divider -6,2 -53,4
9 Divider -6,2 -59,6
10 Switching -0,5 -60,1
11 Downconverter 25a45 -35,1a-15,1 38 -22,1
12 Switching -0,5 -36,6 a -15,6 -0,5 -22,6
13 IF link -0,2 -35,8a 15,8 -0,2 -22.,8
14 Demod switch -17 -52,8a-32,8 -17 -39,8

[EEY
o1

Demod input -30 a-55 -39,8



_evel plan 4

-15,1 -15,6 -15,8
] | [0 | [ ]
. T s * * o g
|—32,8 <0
21 | 226 | 28 : °
o o ]
T | TNl 351 | 366 | -358 ¢
-39,8
. O
528 | o5
¢ Nvrx nominal
®  Nv rx minimo
¢ Nv rx maximo
[ 12} L= < L= [} = = Nt + = ) a,
— = 5 < e
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Using the link analys
receive station G/T for &
following information is prov

Normalized frequenc
Satellite EIRP
Downlink aspe

C/N, measurec
Downlink slant r
Atmospheric
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/salinstallation & Maintenance

= Installation
= Site survey
= Equipment installatio
= Commissioni
= |nstallatio




\V/sat Network Star




IIIIIIIJHITgﬁ
y.smal Aperture Terminals

terminais )

Working in K, , C band:

ODU + Anten




VSAT (ODU, IDU, IFL

— Indoor Unit ——————— Qutdoor Unit
(offset-feed Ku-band antenna shown)

Customer/User
Equipment

VSATPlus I
Terminal

|
|
|
|
- |
Video Conference |
1

'L_Y_J

Interfacility
Link {IFL)
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Especi lcagoes tipo )

Antenna diameter

Frequency bands

Transmit power

Bit rate a
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very Smal Aperture Terminals

Aplicacoes )

Air Traffic Control
Internet Access
ATM Teller Machines
Point of Sale (POS
Corporate Communi
Corporate Telep

Credit Authorlza
E-learning
E-Voting

Global Area Ne
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stallation

@ Technical site surv‘
conditions on the prer > |

= Notice the IFL, namely
decide ghat type of cable tc

m Tools to

commissioni
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- nstallation steps |

@ Site survey ‘

= |dentifies installation prem
local coordinates
IDU ODU and IFL place of ins
Client responsability installation it
Photos of local anc

= Standard installat
Assembling Suppol
Post mount

Dish assemb
Calculating poil
Pointing dish
Making coax cabl

Cable runs —
Connecting &
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nstallation step 2
After previous procc

Energy installation

IDU installation

HW/SW Test




Site survey request

__ i Direcglm
Instalagor:
Data objeciivo para reallzacdo do sendgo: I

NIR:

Cliente:
Pess0a para contachn:

Home & Longliude do Sa%eite:
Unidade Extator:

Ralaborie

Localzacio da Remota LAT / LONG: Mi w

Energa: Tem UPS 7 O sim O Maa CJoubro:

Tem Tema 7 O sim O Maa Tem para-raics T[] Sim O Mo
Comprmento de Cabos: mij Tipo de cabo: [] Tipel O Tipa 0 Rz
Localzagdo da Antena: [ Temaco O sardim O Telhado O Fareds O Toms

[ Crtra:
Alfura da Antena ao Solo [rm)
Tipo de Supone da Amtenac O new O universal O Pedestal [ Parede
[ Mastm de pareds [ P toime [ Especial:
Mecsssitade de AnT-geio O sim O Maao
Localzagdo das Unidades Interores: (] Rack [0 Secretada  [Jouwtmc
Sala Climatizada 7 [ sim O Maa
Cabo em conduta do cllemte T[] Sim O mzo
Trapalhos Adicionais: [ Autorizagdo ge condominiy  [J Construgdo dge macigos
OJowsros:
Contactn para aulonzagio de aces50 A antena (Mome  forma de acesso);




Once configu
azimuth scanni

Start final alignr
OIS instructic
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= Before starting any

shall receive and co
procedure Ine-up tes
operational p: 2rs 10 L
followed. ‘
Shall be in
the NMCC —
of the Satell

atellite ser
.
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= To the final alignme
optimize its cross-polar €
authorized [ e Satellite
preemtible | |

One methoc
spectrum a

polar and c
test.
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1. A Telephone contact is established
central monitoring site or Hub.

The VSAT radiates a continuos L
slot under to ensure good meas
analyser.

The central site (Hub) monitors the te
carrier originating from the VSAT. If the
the carrier in tha ass ansponder
between VSAT under t 1e central ¢
shall immediatly cease 1d re
Correct satellite a
Polarization plane
Transmit frequenc

re-commencing wi

Under control of ce
elevation to achieve
spectrum a er on
and resolutic Vit

"
¥
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Adjust carefully the polariser (or feed) in clockwise and counter
clockwise direction until the maximum receive signal IS obtained.

In the case of a four-port antenna Hub remove the spectrum
analyser from the co-polar port and connect the instrument to the
cross-polarisation output port of the feed system without changing
the previous frequency, sweep bandwidth and resolution
bandwidth settings

Re-adjust the instruments sweep bandwidth and resolution
bandwidth until the cross-polar component of the VSAT signal can
be clearly measured on the spectrum analysers screen.

Under control of the central site adjust very carefully the VSAT
polariser (or feed) in clockwise and counter clockwise direction
until minimum crosspolar signal level has been reached. Mark
position and this signal level value. Also note the maximum sianal
levels obtained clockwise and counterclockwise to this setting.. *
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Q
A
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9. At the VSAT terminal compa
obtained in maximising th
minimising the crosspolarisa
In the case of a small differenc
the setting corresponding to
obtained in Step 8. Important diffe
indicate problems in the antenna
feed).

10. Adjust carefully the
(and, when neces
the maximised ca
be repeated.

. Check for each VSA
transmission is inte
the other recomme
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Satmaster Quickaim
Shortcut
1KB

1
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= Remote

= All the recent Vsat system have the possibility of remote
control from the Hub over remote terminals. This IS
achieved through a centralized management system,
named NMS-Network Management System that with
protocol SNMP-Simple Network Management Protocol
Interact over all remote devices, where previously has
been installed MIBS-Managed Information Database. The
action is made through special sw installed in the devices
tﬂat allows this to respond to request of information from
the NMS.

= On site

= Either on consequence of centralized “alarme® through
the NMS or at user request, the corrective maintenance
onsite involve speciallized teams, that with spare klts
interven to troubleshoot and debug any problems. X

ITU



VSAT Network




NIMIS general overview 1

¢ NMS GUI enables an operator to monitor and control
a VVsat Network
¢ The NMS supports the following functions:

¢« View, modify and download individual configuration and
software of the Hub and VSATs

v View alarms and events from the Hub and V5ATs

v Gather statistics and log events

» Create real time graphs for network monitoring
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iidintenance Request call

Shall identify the node
Element ) with the descr
to debug.

Shall request mation akb
time of arrival on illing
Level Agreems

Shall identify ¢
and estimation

Shall foresee

M

devices or its ¢
it |




i ITSe W
sorrective Maintenance

Diagnostic testing to determin
malfunction

Removal and replacement of
Reorientation of the antenna sul
Provision of Parts from the agreec
Repair or replacement of Remote Te
Reloading initialising ctions and c

Verification of proper on and co
together with Custon

Notification to the
Remote Terminal

Removal and test
malfunctioning units
within agreed work

Any other task that
to resolve problems.
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