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Global trends in the
Telecom Market
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Digital Service Revolution is under way

Connected people
(WW population of
7,4bln): from 9bin up
to 10,5bln in 2021

Connected machines
(IoT will surpass mobile

phones as largest category

Video
streaming vs
broadcasting

(killer application
for bandwidth):
crossover in 2015
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Hypper Connectivity: Connected

anytime-anywhere-anydevice
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Increase of new
services and apps
(Virtual Reality,
a connected/driverless

s ; cars, etc.) that will
Aﬂ\ , require more bandwidth

i

and lower latency

New video
technologies
like 4k UHD and

future 8K that

requires more
bandwidth
(25Mbps)

Increase of
screen devices
per home:
from 6,5 up to 20
in 2020
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Digitalization of our life

Change of habits of
personal and business
communication (social
media, apps, digitalization of
everything): BB creates
dependence

Millennials &
Generation Z to drive
demand for more
broadband as a direct
result of their lifestyles
and trends
(multitasking —
multiscreen)

r
Cloud of Things D D .t
"we’re moving to el

the point where g : X ﬁ ®
we will havea 5 " lon 3 Rl )

parallel digital B 8 w

world that Ve
mirrors the -
analogue world”
(world of avatars)

Smart Cities

Voice is dead:
Long life to the
Data. Towards a

totally
asynchronous
communication

Smart homes Hungriness
Smart businesses , for data: data
(Industry 4.0) Digitalization of our life: = traffic will grow

10 folds till 2021

towards Digital Society,
Networking Society, Gigabit
Society
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Digital Agenda for Europe for 2020 set in 2010

Objectives set by the Digital Agenda for Europe for 2020 set in 2010

2013.....100% broadband coverage

2020.....100% coverage for 30 Mbps+ (SFB)
2020 50% of customers with access to a 100 Mbps+ connection (UFB)

Source: Idate September 2016
* Broadband (BB): Any technology that provides a continuous connection of more than 144
Kbps, using ADSL, mobile or satellite.

» Superfast broadband (SFB) connectivity: Coverage for connections in excess of 30 Mbps: at

minimum a next generation access (NGA) technology: VDSL, FTTH, FTTB, FTTx, Cable Docsis
3.0, providing the advertised speed

* Ultrafast broadband (UFB) connectivity > 100 Mbps: Subset of SFB technologies enabling
connection speeds of 100 Mbps and up Essentially two groups of technologies: FTTH/B and
FTTx/Cable Docsis 3.0*
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Digital Agenda for Europe for 2020 set in 2010

% of HH

76 % of Europe’s 220 million households have
access to an NGA superfast broadband connection
National coverage figures vary dramatically, ranging
from below 50 % to 100%.

Only six countries are below the European

average.
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Objective: > 30 Mbps SFB

coverage

Top countries:
Malta remained 100% coverage for NGA
Switzerland, Belgium, Netherlands,
Iceland and Portugal about 95%.

Low levels in France & Greece 45%
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Source: Broadband Coverage in Europe, a study by HIS Markit and
Point Topic for the European Commission - September 2017
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The New Digital Agenda for Europe

" h Mﬂwoﬂh Telecoms Regulatory o

\g‘“‘”‘“ |
Three strategic connectivity ' | g““m ""‘0
objectives for 2025 \@ ST  (EEEE )

* All main socio-economic drivers, such as schools, universities, research centres, transport hubs, all
providers of public services such as hospitals and administrations, and enterprises relying on digital

technologies, should have *access to Gigabit connectivity (1Gbps download/upload)*

* New digital targets: All European households, rural or urban, should have access to connectivity

offering a download speed of at least 100Mbps, which can be upgraded to Gigabit speeds

e All urban areas as well as major roads and railways should have uninterrupted 5G coverage.
As an interim target, 5G should be commercially available in at least one major city in each

EU Member State by 2020.

Source: European Commission : September
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Technology Trends
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The race for 5G Networks

* Higher Capacity planning in all network levels

1GB Access move to 10GB and 10GB Aggregation to 100GB in order to cope with 4G Groth and to lay the ground

work for new 5G-bearing core networks.

» Higher user density planning

L+ “New Frequency usage schemes & Improved Coverage

e .)Several hundreds of thousands of simultaneous connections. for wireless sensors
» Spectral efficiency significantly enhanced . compared to 4G g

* Latencyreduced’significantly.:compared.to LTE ﬁ

/ o | '/ /' [ @ ~ '\i\""
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FttX developments

FttC developments are already in place as the market demand for fiber

broadband is there and carriers are looking at how they can address it
most cost-effectively.

 Consumers and businesses are keen to embrace faster speeds

* Getting fiber to individual tenants is the next step (FttH) 1

* This can be complex and expensive, particularly in buildings with

congested ducts and older infrastructure.
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Fiber to the Home Forecast

FTTH Forecast 2019

FTTH Lines, 000s
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FttH penetration is
expected to grow also in
Greece in the next years
Mortek is actively
engaged in this market
First FttH pilots have

already started
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The Internet of Things

Billions of Devices

With sensors and

. . . 50
connectivity being
fitted to all types
of devices, more 40
and more
technologies will -
be talking to each
other.

20

Smart vehicles
Smart buildings 10 @ @
Smart wearables rlu
Smart cities : ‘
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An estimation of the growth in the loT that number of connected
devices will exceed 50 billion by 2020.
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Mortek Turn Key Solutions
for NG & FttH Networks
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Complete NGN & FttX System Solution

Eg-gr Copyright ©2017, Confidential to Mortek Page 15 'Il m 0 rte k

Telecom Equipment & Servi
Hellas



3 Complete Infrastructure Solutions for NG Networks

Cables Systems Wireless & Wireline Antennas
Cabinets Backhauling Solutions Repeaters
Installation Materials Remote Power Systems Active DAS
Composite Manholes Access Devices
Fiberglass Poles

Eﬁ-gr Copyright ©2017, Confidential to Mortek lll m 0 rte k

Telecom Equipment & Services

Hellas



Integrating Mobile Communications into the Ground

e Most innovative solution:
Kathrein Street Connect Antenna -—

— Installation in-ground

— BTS can be located in an existing manhole of the fixed
network infrastructure

— Special antenna is placed into the ground nearby

BTS in existing | Kathrein
cable manhole Street Connect Antenna

The optics of the antenna &
BTS blend seamlessly into the
cityscape
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Leveraging Advertising Spaces for Mobile Communication

Bus shelters City Information Panels [ Multi-service column
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3 Innovative RFID & IoT Solutions

M2M Applications
Machine auto-diagnosis and assets control

Indoor Air Quality
Monitoring of toxic gas and oxygen levels inside
chemical plants to ensure workers and goods safety.

Temperature Monitoring
Control of temperature inside industrial and
medical fridges with sensitive merchandise

Ozone Presence
Monitoring of ozone levels during the drying
meat process in food factories.

Indoor Location
Asset indoor location by using active and
passive tags (RFID/NFC).

Vehicle Auto-diagnosis
Information collection to send real time alarms
to emergencies or provide advice to drivers.

Smart Grid
Energy consumption monitoring and management.

Tank level
Monitoring of water, oil and gas levels in storage
tanks and cisterns.

Photovoltaic Installations
Monitoring and optimization of performance
in solar energy plants.

Water Flow
Measurement of water pressure in water
transportation systems.
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Conclusions:

* The digitalization of our life has resulted to an incredible increase
of data exchange and huge demand for connectivity
. * Digital agenda 2020 define the strategies in order to cope with this demand
=+ 5@, loT and FttX will play an important role in the next years in this direction
'« There are challenges from technology and convergence point of view
that must be addressed.

—
# «  Mortek can offer a variety of complete & innovative solutions

for NG and FttH Networks

“Thank you !
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