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DTH remains a sector with strong growth gains ahead

UltraHD to become a significant driver

HD channel strongest migration, but SD channels strongest addition.

OTT not a major threat until end of the forecast, except for USA, West-Europe and East Asia.

Additional $1.5B in leasing revenue from DTH generated by 2024 compared to 2014
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Small handful of channels being distributed via HTS beams

Source: NSR, Linear TV via Satellite: DTH, OTT & IPTV, 8th Edition
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DIRECT TO HOME
(DTH):

GROWING &
DYNAMIC MARKET

Worldwide Households:
2020: 439 M
Up 70 M <> 2014
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Source: Digital TV Research Ltd

A One quarter of total homes = Satellite
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DIRECT TO SUBSCRIBER EXPECTATIONS ARE RISING:

HOME (DTH): A More content
CHALLENGES A Higher video quality (all resolutions: sports, movies,

etc.)
A Migration from SD to HD channels
A Addition of Ultra HD channels

THE CHALLENGE

A Increase space segment to handle growing bandwidth
requirements.

A Migrate installed base of set-top boxes (STB) in order
to handle Ultra HD.

A Differentiate offering from OTT providers.
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Evolutions of resolution, coding and modulation
efficiency improvements go hand in hand.

DIRECT TO
HOME (DTH):
CHALLENGES

ULTRA E5>
EHD
HEVC

H.265 - HIGH EFFICIENCY VIDEO CODING

Big Bigger Biggest

12 Programs
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DIRECT TO
HOME (DTH):
SOLUTIONS

Focus on video quality for premium channels
A At bitrates above the average ISP connection
A For HD & Ultra HD channels

Focus on ultimate transmission efficiency

Efficiency improvements can be stacked:
A For an installed base of legacy STB
A For next generation STB.

UHD? Not without HEVC and DVB -S2X capabillities!
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EFFICIENCY

DVB-S2X

Channel Bonding

HEVC

DVB-S2X

Extended MODCODs

Clean Channel
Technology

Equalink

Predistortion

STACKING
EFFICIENCY
IMPROVEMENTS

~20% MORE EFFICIENT
CHANNEL BONDING

~50% MORE EFFICIENT
COMPRESSION

~37% MORE
THROUGHPUT

(DTH: 20%;
Prof. Applications 51%)

~15% MORE
THROUGHPUT

RECEPTION
EQUIPMENT
IMPACT

NEXT GENERATION IRD
OR
TRANSMODULATOR

NEXT GENERATION STB

INTEROPERABLE
MAJORITY OF
INSTALLED BASE OF
IRDs & STBs

BENEFITS:

A Higher Link Margin

A More Channels

A Higher Picture Quality
A Increase footprint

A Save money on space capacity

A Lower programming cost

A Increase service offering
(decrease customer churn)

A Reach more users (on the edges
of the satellite footprint)




SATELLITE COMMUNICATION LINK

IMUX

Input
Multiplexer

High Power
Amplifier

Up Converter

Modulator

Automatic
Level
Control

Frequency
converter

OMUX

Output
Multiplexer

Low Noise
Amplifier

Down Converter

Demodulator
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GETTING THE MAXIMUM OUT OF THE TRANSPONDER:
DVB-S2 OPTIMIZATIONS

Fill BW optimally
Decrease Roltoff
Factor

A Imperfections of the amp

A+DPOl EUWEDUU
A NEW TOOL TO ENHANCE DTH AND PRIMARY
DISTRIBUTION OVER SATELLITE PERFORMANCE

Operate at

maximum power

A AM/AM and AM/PM non linearities lead to higher order distortions
A Non-Linear distortions can only be 100% compensated for at transmitter



WHAT IS NEW IN A Equalllink® 3 isdthe third ge?]eraltion of Newtec's Iineafr anﬁl
non-linear predistortion technology. It compensates for the
EQUALINK 37 effects of imperfections in the filters and amplifier of the
satellite transponder.

A Linear pre-distortion pre -corrects amplitude and group
delay variations over frequency caused by the transponder
filters, while non -linear pre-distortion compensates for the

New features transponder amplifier AM/AM and AM/PM distortions. The

resulllt IS a better link margin or higher throughput over

satellite.

U Better performance in the non-linear predistortion for DVB-
S2 QPSKand 8PSK

Easeof calibration

Satlink Analyser, as part of the calibration, gives indication
of the optimal transponder amplifier operating point
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LINEAR PRE-DISTORTION
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NON-LINEAR PRE-DISTORTION

Amplitude
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Phase
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