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Why Satellite is still relevant for broadband?

Cost of roll-out of terrestrial technologies in dispersed areas increases

with remoteness
» E.qg. fiber: 10-20 times higher for the last 10-20% of population
FTTH cost of roll-out per home
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The simplicity of A satellite Network
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Satellite growth in the

Over 1.4 million
consumers in North
America access the
Internet via satellite
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HTS & Ka Band: The Game Changer
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HTS Satellite Technology

Small/Medium Large Non-Geo
Satellite Satellite Constellation
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IVAGHES.

An EchoStar Company

Sample Bandwidth plans on HTS - Hughes U.S.A

The following chart is the service pricing for HughesNet (an Echostar company)

Choice Prime Plus Pro Plus Ultra

For home use and one Great for multiple users, gal f L 1 | The fastes! satellile Intermnet
compuler. browsing, emailing, and social quent browsing, amailing speads you can get and an
networking! Includes ocial wking, watching incredible 100 GB/manth Data
mﬂ!mm" 1 Allowance. Includes
T r SmarlBruwulnngln

@ Downloads Up to 5 Mbps” @ Downloads Up 1o 10 Mbps™ @ Downloads Up to 10 Mbps” @ Downloads Up lo 15 Mbps®
% Uploads Up to 1 Mbps’ @ Uploads Up to 1 Mbps™ (® Uploads Up to 2 Mbps~ @ Uploads Up to 2 Mbps™
@ Data Allowance’ @ Data Allowance’ @ Data Allowance 5 Data Allowance
Anytime Anytime Anytime Anytime

5GB 10 GB + GmartBrowsing 15 GB + GmartBrowsing 50 GB + GmartBrowsing
Bonus Bytes Bonus Byles Bonus Bytes Bonus Byles
50 GB 50 GB 50 GB 50 GB
Monthly Total’ Menthly Total” Menthly Total Monthly Total®
55 GB 60 GB 65 GB 100 GB

$49.99 $59.99 $79.99 $89.99
$39.99 $49.99 $69.99 $79.99

paer manth for 3 monthst per month for 24 monthett per mornth for 24 monthett per month for 24 monthe]t

Order Now! Order Now! Order Now!
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HTS Satellites Launched to Date

An EchoStar Company
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1'1*25(2%5 Hughes 45.Gbps
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.6 Gobps 1-5 F1
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o pasat
1151 gva\)ls 103° W Amazonas-3 Tel SES
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.6 Gbps ’ © Euroconsult 2014 — Unauthorized Reproduction is a copyright violation
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HTS Satellites Launched by 2018

An EchoStar Company

DirecTV
SES DirecTV-14
AMC-15 6 Gbps
2.5 Gbps 99° W Avanti Arabsat
105° W HYAS-1 Arglz;sgt-sc Avanti
isi i 3 Gbps ps vanti
Visiona Brazil 3350w AE HYAS2 INSAT .
DirecTV 80 Gb 2bps GSAT RSC
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110°W 18 Gbps 3 Gbps Telenor Astra-2F NBN-1A
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DirecTV 7 1%355 28°E SES - Ku 145° E
DirecTV-10 RSCC SES-12
6 Gbps % Express-AM6 259 5G°b£s
103° W Hispasat Intelsat QMS 55(3;PES
SES % Amazzénas-4B TSeZQS: Astra-2G =3
Ciel-2 11 Gbps Intelsat .6 Gbps y \
3 Gbps % DirecTV e1w 251060 Gbps EPIC6 28°E Euroconsult EO
129° W DirecTV-12 25 to 60 Gbps v
Hughes 6 Gbps rw
9 o Yahsat
EchoStar 19 103°W SES Yahsat-1B
1?89?%5 Astra-58 155265?%5 Satellite Communications & Broadcasting Markets Survey Forecasts to 2023
.6 Gbps ’ © Euroconsult 2014 — Unauthorized Reproduction is a copyright violation
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HTS:

Maximizing HTS Cost Efficiencies

Always Drive to the Lowest Cost per Bit
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Increased Efficiencies —
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HTS:
Expanding the Application Set

Cost Efficiencies are Driving an Expanding Set of Applications
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Expanding the Application Set

HTS is Well Suited for Cellular Backhaul
% Good economics—even for data
% Latency/jitter performance is essential
% 3G/LTE acceleration improves user experience

Small Cell Technology |

* Low Cost
* Low Power Consumption
« Easyto Install

_I_

VSAT Technology - HuGHES | g
* Low Cost -
« Low Power Consumption i

+ Easyto Install
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Expanding the Application Set

Mobility Is a Natural Application

Aeronautical

GATEWAY
#N

GATEWAY GATEWAY
#1 #N
W = = e —
3 : - L= £ - ) Terrestrial Network
. i: L < - P
Land Mobile ‘fl@
~

(\

Mobility

Access Point

R P a

(T h

echnical Challenges
» Physical layer adaptation to handle terminal movement, Doppler, and timing
» Multiple transport gateways, each supporting multiple beams
» Common mobility network access point to the Internet
k> Single NMS manages entire system

J
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An EchoStar Company

HTS and Hughes
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Most Flexible HTS System

SPANCEWAY.S3

FDMA/TDMA Uplink TDMA Downlink
112 fixed coverage spot beams ' 24 Hopped beams time division multiplexed
(30 GHz) between spots and CONUS coverage
(20 GHz)
Low uplink power, Data Data
moderate uplink Packets Packets  tigh downlink
ata rates are power, high

downlink data
rates are optimum
for small terminals

optimum for small
terminals

End-User Satellite ~/ g o : 5 -

Terminal (ST)
End-User Satellite
Terminal (ST)
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JUPITER 1 (EchoStar® XVII) Syste

Service Launch: October 2012

< North America consumer A T s X \

service T o e T
| | c il = #ﬂ: TR ol

% Fifteen gateways serving & T AR
the US and Canada % N e ,.&*;m"’i.fﬁh

. . 'i.# =i JETT ari-ﬁ :‘i&"a

< Sixty total spot beams N

. : ' 7 &)

% ~ 100 Gbps capacity e

HughesNet &

Gen4
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JUPITER 2 (EchoStar® XIX) System

% HughesNet Consumer
Internet Service

% Capacity >200 Gbps

% 120+ user beams
- US
— Canada
— Central America

17 H55245 9/16/2015

HUGHES PROPRIETARY



Hughes Brazil HTS System

High-Throughput Capacity on the EUTELSAT 65 West A
Satellite for Broadband in Brazil

» Consumer broadband
services in Brazil

» Service launch 2016

O

» Leveraging US experience
and local expertize

*>

Preparation in full swing

— Distribution agreements
— OSS/BSS development

— Gateway deployment
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100,000 terminals in Bank ATMs;
INDUSTRY 4 Billion ATM transactions annually

Passing out 10% of all Ivy League
MBA students

GOVT. RURAL

30,000 Villages empowered by

e-Governance
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India - Growth Scenario
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Who needs Communications Satellites in India

ENTERPRISE HIGH SPEED RURAL

SERVICES BROADBAND

(250,000 units, growing by 5% (~ 60% still unconnected)
annually on average)*

CELLULAR

BACKHAUL

(Emerging 4G rollouts to
benefit hugely)

WI-FI SERVICES

] (~200mn wireless devices
currently. India's population in
the age group 10-25yrs is 350

T mn)
MOBILITY — ULTRA HDTV
(~900mn mobile users (Bring in 4K broadcasting
with 150mn internet platform)

subscriptions)*
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Exclusive Satellite Addressable Sites
— Digital India
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% feasible |Estimated

VSAT Sites

DEELEEE T 7 Sister States & Sikkim 11960

\ELIS e A\ii=lai=ls 8 26 Districts in 8 States 7433

J&K, Jharkhand,
Hilly States Uttarakhand 14572
m A&N, Lakshadweep 79

Other States Remote areas in mainland 211336

by Fibre

25%
0

25%
0
95%

Total VSAT Sites

8970
7433

10929
79
10567
37,978

Satellite Can also play significant role beyond these sites in quick rollout before Dec 2016 deadline

where Fiber laying will take time
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V

India satellite bandwidth rates are 28¢

W

Download Mbps

(II) Upload Mbps

(1) GB capacity per month

(V) Monthly cost USD

V) Total Bandwidth Mbps (D+U)
[ROW(1) +ROW(I1)]

(Vi) USA Bandwidth/India Bandwidth factor
[(ROW V) USA / (ROW V) INDIA]

Vi) Monthly INDIA price/USA price
[ROW(IV) INDIA / ROW{IV) USA]

(Vi) GB capacity plan factor USA/INDIA
[ROW(II1) USA/ROW(I11) INDIA]

(1X) PPP factor USA/INDIA

ADJUSTED INDIA price/USA price factor
[ROW(VI) x ROW(VII) x ROW(VIII)* ROW(IX)]
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15 Mbps
2 Mbps
40 GB
129 USD

17 Mbps

13.1

5.2

1.25

3.33

1 Mbps
0.3 Mbps
32GB
670 USD

1.3 Mbps
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Hughes Proposal for India

o0

Hughes has proposed to the
Indian Government to put up a
High Throughput Satellite for
India at an investment of $500
Million

We have been waiting for
Governmental approvals for last
seven years

In the short term ease out the
space segment procurement
norms so that we can exploit the
quick deployment advantage of
the satellite
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An EchoStar Company
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