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Escalation

Level Hierarchy Name Telephone email
24x 7 NOC technician + 351 123456789 noc@service.com
N1 - 4h SISO Bettencourt + 351 987654321 bettencourt@service.com

Manager

N2 - 8h Earth Station David + 351 434556783 david@service.com
Manager

Network Operations

Ao Al Manager

Francisco +351 345676544 francisco@service.com

clark@service.com

N4 - 24h  Director Clark +351 234778999



mailto:teodomiro@service.com
mailto:elso@service.com
mailto:francisco@service.com
mailto:samagaio@service.com
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T0 SATELLITE COMMUNICATIONS
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1730 M. Street, HW Suste 600
Washington, O 20036
t. 202.349.3650
WWRSRL A

SATELLITE SOLUTIONS PROVIDERS
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inmarsat
Ehiﬂlnf Contact: nocth

EEC (TRt (T
na Bumbar (703} S57-4760
om
Solntisme Mobilo Satellita Senvices
{M55); Broadband Global Araa
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o .
iridium

Point of Camtart: John Schmedar

Tolsghona Bombar: (301) 3715255

'Wobsate: wwwindiumoom

Solntioms: Mobde voice, data and
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VaneE=.
Point of Cantact: Amir Dohdashty
Telsghona Fambarr (301) 501-2675
Websata: www.ughes om
Sohrtiems: Broadbard satellita
netwoaks, badkup sarvices, comtino-
ity of oparations and cther managed
natwock srvoes.

SESANEW SKIES

Ap IS SLOAAL CorgaTy
Poimt of Contack Robest W Twner
Telsphana Bumbar: (207) 4727121

‘Wabsrta: werw sos- nawsldes.com

Sebutinns: Frred SatelSte Sanvices

to includa voics, data, vidoo amd
Internat commectivity

Qj eu‘telsat

Paoint of Contact
inf{Peatelmtine. com
Toephena Bumber (202) 756-1460
Wabsita: www.eutelsatine com
Solutions: Foed satellite
video applications, broadband
IF connectivity, mobile data and
telaphomy communications.

¥ Intelsat

(seneral Corporation
Poimt of Comtart: Britt Lawis
Taluphens Mumber: {201} 5711210
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mwmm
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Paint of Contart: info.

Telesphona Komber: 703-510-0988
Website: www.amarirom-g.om
Solutioms: FE5 fred, deployzble,
and mohile Imemat. wime and

daty broadhand commactivity.

Terr EG tar
EITEGEEE

Point of Camtact: Jm Frolk
Tolaphone Fambar {571) 5214612
‘Wabsita: www.temestar. com
Solutions: Next genaraticn mobde
mmmunicticns that scamlesly
integrates cellular and satellits
networs thmugh mstomized
IP-based applicaticas.
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Telaphone Fambar {301) 562- 1972
‘Wbt www strztesglotad om
solotions for emamency and

MARSHALLW
COMMUNIC ATIONS

Paint of Contact: Soney Marskall
Tolaphana Humbar: (571) 223-2000
‘Website: waw.massalloommocom
Eﬂm:uml: Sarumn contont delivary.

-

For more information and an electronic wers
of the quide, please visit www.sia.ong and click o
FIRST RESPONDERS GUIDE 10 SATELLITE COMMIIND
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T The global broadband divide

Fixed broadband subscribers per 100 inhabitants, 2008

Denominations and cizssifications empioyad in these maps do not imply any opinion on the part of
the ITU concerning the lagal or other status of any territory or any endorsement or accaptance of any
boundary.
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Why licensing

Safeguarding the sharing
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Qr It arcs

Prevents pointing errors
Avoids interference betwee

_ Distance between 2-degree Satellites:
~ ~ 1200 km

Distance between 3-degree Satellites:
~ ~1900 km
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Consequence of the breakup of ATT in 1984 that introduced
and the monopoly;

Need for openness to competition in the U.S. market long
distance communications;

As a natural consequence of free market open to
competition, enabling new business challenges to traditional
telephone operators (PTT);

Originally unleashed in the U.S., the UK and Japan now and
then to Europe, where traditional operators maintained
reservations and opposition;

From 1989 to pressure the markets Iin order to move
towards a global market, has gradually forced to change the
"changing telecommunications environment" being the
current rule liberalization and privatization Iin the
telecommunications markets

|
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Deregulation 2

Chart 7: ISP & VSAT Liberalisation in Africa. Source: ITU 2002.

Competition Maonopoly




No data
Monopoly

Duopoly

Partially
Liberalised
Fully
Liberalised

VSAT liberalisation allows some groups other than
incumbent telco's to establish satellite services, but

with persistent restrictions. This map shows where VSAT
services are under monopoly, duopoly, or have been
either partially or fully liberalised. Partially and fully
liberalised does not reflect the expansion of an integrated
national network as incumbents are not yet obliged to
interconnect with new licensees.
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Satellite)

Historically, the spectrum was
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Once countries have been able to a
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r-systems coordination 5
(Satellite)

m MAXIMUM E.LR.P. DENSITY PER 40 KHz

33-25 log o (dBW/40 KHz)
7°<<92° |12 (dBW/40 KHz)

36-25 log o (dBW/40 KHz)

E R YT

ANGLE OFF-AXIS MAXIMUM E.LR.P. DENSITY PER 40 KHz

25°<p<T7" 23-25 log ¢ (dBW/40 KHz)
2 (dBW/40 KHz)
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and VSAT registration 2
Intelsat case)

STEP DESCRIPTION

1

| | |

=
)

Obtain INTELSAT documentation

MNotify INTELSAT of intention to construct a new Earth station.
Coordinate the RF bands.

Estimate traffic.

Submit Earth station application.

Verify the Earth station performance.
Certify Earth station performance.

Obtain approval to operate.

Submit a transmission plan (as applicable).
Perform S50G line-up.

Commence operation.
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S and VSAT registration 3

Intelsat case)

Customers Submit *Hequest
to Llza
INTELSAT
Submit Facilities for
Become Earth Watification E/S Enginesrs
Authorized to  Station Testing” two Review Yerification Send Signed
Register an  Pegistration WREKE Prorto Test Flan one week = artific3ion
Earth Statinn  Form Tesl Frior to Tesl Cteterment
‘L 4 i’ % | wesk Veriicalion
——  Tests - -
3 days T d days T 1 waak (2S00E 210) Mext Day % 3 days T
Sand send Send sand Send Earth
Acknowledgement,  Yenflication  Yerification Test Werification Test  Siation Ap proval
Bzcign Dosignator Test Flan Hezulis and
Codeand Authorize  Schedule. Certific ation
Earth Station for Form

INTELSAT

Werification Testing
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WiMax

The WiMax Forum was founded in 2001 by industrial
clusters to promote conformity and interoperability of IEEE
802.16 Standard-2001 as BWA-Broadband Wireless
Access.

U
Actually constituted as a Forum has> 200 members

Lead the process of harmonization of BWA and entitled as an authority

‘Promotes cooperation between SP's, PO's, system integrators,
regulators etc.

Promotes acceptance procedures WiMax products in all SP's

Develops procedures for compatibility and interoperability
BWA products
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= The return on investments in the WIiFI spot, given
the coverage has not been exciting, SO0 a
development of standards that will ensure greater
distances to cover, more or less the equivalent of
wireless MAN, i.e WMAN. That Standard, 802.16
has already been considered by Intel as "the most
Important thing after the Internet".

= The initial version worked in the range 10-66 GHz
required line of sight (LOS) towers, but the
802.16a version, uses the frequency 2-11GHz,
easing regulatory issues and therefore need not
LOS. Has a range of about 50km versus 200 -
500m of WIiFi, and 70 Mbps data rate.

= The 802.16e version uses abax frequency of 6GHz



Nireless Global Standards
(Wimax)

WAN

IEEE 802.16e"

IEEE 802.20" wi AN 3G Cellular

(proposed) Technologies



850721 1 & 802.16 comparison

802.11 802.16 Technical Explanation
Range 2 Optimized for users within a 100 2 Optimized for typical cell size of 7-10 km 2 B02.16 PHY tolerates 10 more
meter radius 2 Up to 50 km range ml.ll:-“paﬂl delay spread than
2 Add access points or high gain 2 No “hidd oda” blem 802.
antenna for greater coverage 0 “hidden hode™ pro
Dnverage 2 Optimized for indoor environments 2 Optimized for outdoor environments 2 B02.16: 256 OFDM (vs. 64
(trees, buildings, users spread out over OFDM)
distance) 2 Adaptive modulation
2 Standard support for advanced antenna
techniques & mesh
Scalahility 2 Channel bandwidth for 20 MHz is 2 Channel b/'w is flexible from 1.5 MHz to 2 Only 3 non-overlapping 802.11b
fixed 20 MHz for both licensed and license channels; 5 for 802.11a
exempt bands 2 802.16: limited only by
2 Frequency re-use available spectrum
2 Enables cell planning for commercial
service providers
Bit rate 2 2.7 bps/Hz peak data rate; Up to 54 2 3.8 bps/Hz peak data rate; Up to 75 Mbps 2 802.16: 256 OFDM (vs. 64
Mbps in 20 MHz channel ina 20 MHz OFDM)
2 5 bps/Hz bit rate; 100 Mbps in 20 MHz
channel
QoS 2 No QoS support today > 802.11e 2 QoS designed in for voice/ video, 2 B02.11: contention-based "\* ™
working to standardize differentiated services {CSMA)
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suZel 1,802.16,5G comparison

Broadband wireless services:

Service provider

802.16e  Evolving from fixed wireless I1SPs
802.20 Start-up wireless operator or evolving cellular operator
Cellular voice operator adding data support

Technology

Extension to 802.16a MAC and PHY
Optimised to integrate with fixed stations
Packet oriented
Low latency
New PHY and MAC
Optimised for packet data and smart antennas
Optimised for full mobility at high speed

Packet oriented
Low latency
W-CDMA or CDMAZ000
Evolution of voice-optimised GSM and CDMA
Circuit oriented, though evolving to packets on the downlink

High latency data architecture
Spectrum

Licensed bands between 2GHz and 6GHz
Licensed bands below 3.5GHz
Licensed bands below 2.7GHz




Standards & interoperability

Ethernet Wi-Fi* 802.16(2004)/e

Formula:

e Existing Market with
Proprietary Solutions

e IEEE Standard

e Low Cost Manufacturing

e Available Spectrum (wireless)
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Uture present vision

OFDM or WiMAX
Base station

Pedestrian Speeds, 11Mbps, E

Lightweight, Limited Coverage Vehicular Speeds, 20 Mbps, Power
Source, Heavy, Limited Coverage,
Specialized Applications

—
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Indeed even the allocation of frequencies not
overlapping, eliminated the problems and It IS
recognized that there Is room for practical and rapid
solutions being identified that BWA equipment working
on different frequencies of the earth stations, at several
KM away, still cause interference .

Such problems were identified in Asia (Hong Kong
Telecommunications  Authority), South  America
(Bolivian Superintendencia de Comunicaciones), Asia
Pacific Telecommunity. While the problem is not solved
yet, studies shared Iin ITU show that a minimum
distance of 35 - 75 km can avoid or minimize
transmissdoes phenomena of interference between IMT
and FSS receivers. \
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O ther interference issues 4
(terrestrial)

-

8.8%
8.9%

BMHuman Error
[ClAdjacent Satellite

B Terrestrial Services
Moeliberate
CIcross-pol
BEquipment Malfunction
[(JSource Unknown
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sl oaxial cable waveguide
RGINomenclature ( IFL ODU-IDU)

: : i i Imped. aten aten
Tipo Cabo Diametro  D'alectrico »

(RG/U) ext (mm) & Isolamento  Nominal 100MHz  3GHz per

Mat protec (ohms) per 100m 100m
6A 8,4 Polyethylene Duplo 75 9,5 72,2
& PVC

8 10,3 Idem Simples 52 7,2 62,3
12A 12,1 Idem Simples 75 7,2 62,3

34B 16 Idem Simples 75 4,6 52,5

58 5 Idem Simples 53,5 15,1 124,6

211 18,5 PTFE & Braid Simples 50 3 24,6

212 8,4 Idem Duplo 50 9,5 72,2

213 10,3 Idem Simples 50 7,2 62,3

PTFE & Braid



mni : -
NVaveguide spacification

Nomenclatura Gama ~ Diamensoes
Banda A Atenuacao .

WG frequéncia interno(mm)
IECR 3 (EIA...) 400 MHz 320-490 MHz 0,001 dB/m 580x290
IECR 14 L Band 1,14-1,70 GHz 0,01 dB/m 165x83
IECR 22 W Band 1,72-2,60 GHz 0,019 dB/m 109x55
IECR 32 S Band 2,60-3,95 GHz 0,037 dB/m 72x34

IEC R 48 C Band 3,95-5,85 GHz 0,07 dB/m 48x22

IECR 70 6, 7 GHz 5,85-8,17 GHz 0,114 dB/m 35x16

IEC R 100 10, 11 GHz 8,20-12,40GHz 0,217 dB/m 22,9x10,2

IEC R 140 Ku Band ( 13,15 GHz) 12,4-18GHz 0,351 dB/m 15,8x7,9

IEC R 220 K Band (18 GHz) 18-26,5GHz 0,723 dB/m 10,7x4,3

IEC R 260 23, 26 GHz 22-33GHz 0,868 dB/m 8,6x4,3

IEC R 360 Ka band (38GHz) 26,5-40GHz 1,162 dB/m 7,1x3,6




T Band allocation
I TU-R

1 GHz Mundial Movel

2 GHz Mundial Mével, DECT, PTP

3 GHz Mundial 3,5 GHz Rural radio

4 GHz Mundial Elevada capacidade PTP (stm-1) Satélite
6 GHz Mundial Satélite

7-8 GHz Mundial Longa distancia PTP ( até 50 Km)

10 GHz Mundial Backbone BTS,PMP, WLL.

11 GHZ Mundial Media capacidade (E3,T3)

12,14 GHz Satelites Difuséo satélite

13,15 GHZ Mundial Pequena e media distancia PTP (25Km)

18,23,26 GHz Mundial Pequena distancia (10-15 Km)

28 GHz Mundial PMP, APP. Multimédia
38 GHz Mundial Pequena distancia (5-7 Km)
Acima 40 GHz Mundial Muito pequena distancia (1-3 Km)



Band allocation
ITU-R

1-2

2-4

4-8
8-12
12-18
18-26,5
26,5-40
30-50
40-60
50-75
60-90
75-110
90-140
110-170
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