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GSA in a nutshell

Mission: Resourcing:

Gateway to Services
* Galileo & EGNOS Operations and
Service Provision

* E-GNSS Market Development
(applications and receivers)

Gatekeeper of security
* Security Accreditation Prague, Cz Rep — HQ
St. Germain en Laye, FR — GSMC
* Operation of Galileo Security Swanwick, UK — GSMC
Monitoring Centre, governmental Torrejon, ES - GSC

Noordwijk, NL — GRC
Toulouse, FR — EGNOS
Brussels, BE - COMM

service (PRS) activities




GSA governance summary

N . ‘ Council and \‘7}
Political Oversight European Parliament

European Administrative Board

Programme Management Chair: 1Y Le Gall

Commission

Delegation Delegation
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L-esa European Space Agency

Working Arrangement

y

Security Accreditation
Board
Chair: Jeremy Blyth




“Three main pillars” integrated
approach towards E-GNSS adoption...

DOWNSTREAM VALUE CHAIN

MARKET infllglfedrlliisng Nag/ilgr?glon Chipset, Devices Content & Service
SEGMENTS the market Providers SRR Apps providers
N O N

» Cooperate with receivers
and apps developers

* Roadmaps with
stakeholders

» Support EC policies

Road g g :
_ Understand market Stimulate Support EU
LBS and user needs and DEMAND &
satisfaction ADOPTION
| : - EGNSS added Value of Services,
applications

Agriculture

and receivers

= Fundamental
> Elements

Surveying &
Mapping

Timing &
Synchronization
g User Fundamental
Governmental Satisfaction Elements )

E-GNSS USER ADOPTION
EU PUBLIC BENEFITS




EXAMPLES

...bringing concrete results

BQ Aquaris X5 Plus, the first Galileo and EGNOS have
been included in the

European smartphone using
Galileo, was launched in July European Railway Traffic
2016. Today, Galileo is included Management System MoU in
also in Huawei, Samsung and view of expected operational
Apple models and safety benefits

Galileo recognized by the

International Maritime EGNOS leadership with

72% of farmers using

Organization as a “World B )
Wide Radio Navigation = 40@ of { : GNSS, thanks to
System” for the use in recelver ' partnershibs with tractor
regulated domains ” models are manufacturers actively
Galil - promoting EGNOS
allleo o affordable accuracy

Road Folling: EGNO_S » enabled
already implemented in 4
European schemes

Regulated applications:
eCall and Digital
Tachograph regulations
using Galileo and EGNOS

EGNOS integrated in
literally all newly sold
handheld mapping devices
Galileo growing presence
in Surveying

450 EGNOS based

R&D FP7 and H2020 applications: :
60 products developed approach procedures in 244
19 patents granted airports in 23 EU countries

N

142 prototypes ready



Market and Technology monitoring support our
integrated approach

/The first edition of the GNSS Technology Report \
was issued on 2016 providing an in-depth analysis
of 3 GNSS macrosegments:

* Mass market solutions
* Transport safety and liability-critical solutions

* High precision, timing and asset management

\ solutions /

/GNSS Market Report 5 was released in 2017, main
enhancements are:

e Expanded session on “macro trends” L

e Addition of segment-specific “user perspectives”

\- The E-GNSS added value per segment /




Units (Billions)

2015

The global GNSS installed base will reach 8bln
devices in 2020, meaning more opportunities...

Global installed base by segment
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...especially for innovative added-value services
providers, opening the door to SMEs and start-ups

Added-value services are set to
witness skyrocketing growth of

20% annually* All services that
create an added
value to users
by leveraging on
GNSS
technology Cumulative Core Revenue 2015-2025 by segment

Road and LBS dominate the core
revenues representing together
more than 93% of the market*

LSB
43.4%

Aviation
Timing &Sync. 0.7%  Maritime
0.7% 0.7%

UAVs
0.5%
Rail
. 01%

——y
Surveying
2.6%

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Road
50.0%

ma Devices and augmentation services =1 Added-Value

* In the period 2015-2020




The market growth is the result of major
developments where E-GNSS plays a key role

*  Locating objects
*  Synchronising networks

u * Geo-referencing data

* Disability assistance
*  Patient monitoring

E-GNSS contributes
to a rapidly

diversifying range of
technologies and
applications

* Link between surrounding
reality and digital objects

. / N\

% Smart Cities ey <
/N

Multimodal Logistics . Thert ik educton

/




Smartphones shipments reach maturity,
shifting revenues towards value-added services

LBS shipments in 2016

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

hifting

revenue streams towards added-value services

h Revenue of GNSS device sales and services by type
130
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=
" development of enhanced LBS applications
=

m Smartphones, Moblies and PDAs mn Tablets

mn Digital cameras ma Portable computers

m o Sport & Wearables Personal traking devices

W Search and Rescue (PLB) ma Data revenue (smartphones and and tablets)®

B Software (apps) = GNS5 share**

* Only data revenue arising from the use of Location-based services considered

** Pay-to-download, In-app-purchases and ad revenue from social, tracking, search and gaming apps

and revenues by device type and reglon.

GNSS Market Report

Key market trends:
* Over 90% of context-aware smartphone apps now rely on GNSS and first Galileo '
smartphones hit the market

Availability of GNSS raw measurements on smartphones opens new possibilities for app

developers




Revenues from eCall will increase, boosted by
the mandatory installation in all new vehicles

Total revenue of GNSS device sales and services by type

(&)
Road

N s R R B 60
e " | 40
:” to humans or damage to a syu::/smn;b.;';m 3 0

=
# a first stepping stone towards Autonomous Vehicles. 20
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= eCallk: the pan-European GNSS-enabled in-vehicle systems (IVS) support system, such as the ERA- =
_ dhers. = mu Personal Navigation Devices (PND) nu Road User Charging (RUC)
= m::&-mmu:mmmdmmm.m ma Insurance telematics ma In-Vehicle Systems (IVS)
T eCall mESmarnt Ta ra
G e oy i e s Rl S et e e e Advanced Driver Assistance Systems (ADAS) = lMapmmT;:gu;?:atﬁ
mEFleet Management Systems B Smartphone navigation apps®

ma Connected vehicles
* Pay-to-download, In app-puchases and ad revenue from navigation apps

Key market trends:

* GNSS, together with other technologies, is a key answer to Autonomous Vehicles’ need of accurate
positioning combined with reliability of localisation

Business models continue evolving, with OEMs pushing towards the ownership of GNSS sensors and
aftermarket companies increasingly specialising in data collection and elaboration




Visual Flight Rules applications will lead the

market in the years to come

=D

Aviation

wf"

W-M in Aviation use certified equipment to achieve safe and efficient

nm
= Al houkd S wh R Emeegency (e Y o )

pmmmﬂw\mmed. i U
= In Surveillance, aircraft can automatically report their position to air traffic controllers & BISFSIN
other receivers

Surveillance - Broadcast (ADS-8).

nap of surrounding

ight plan.

= Infringement alarms can wam the pilot if they are getting too close to restricted air-
space.

= New applications are being developed to improve situational awareness of other air-

= Pilots can carry Personal Locator Beacons (PLBs), which are almost always equipped
ith GNSS,

§ e
.

clal Aviation.
= Focus on European GNSS: R&D, expansion, and regulation support rise of European
‘GNSS within aviation.

by

"
plication and region.

Drones incorporate GNSS for navigation and to avoid flying into restricted airspace. Regu-

Key market trends:

* The aviation market continues to grow worldwide with reliance on GNSS increasing

€ (Millians)
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

ma Commercial Aviation
u 1 General & Business Aviation Search and Rescue (PLB)

Search and Rescue (ELT) ma Surveillance (ADS-B): GNSS device
ma Surveillance (ADS-B): non-GMSS equipment  mm General Aviation VFR

n » Regional Aviation

/

» Rotorcraft operations are currently rapidly expanding their use of SBAS
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By 2025, sales of recreational navigation units will
represent 57% of total maritime GNSS market value

EXOQ

Maritime

GNSS applications

= e
SoLAS vesels: s: All passenger ships, cargo ships larger hmmgmmugeothvg— s
‘er than 300 tons if engage

Atleast 3 devices.

redundancy
Non-SOLAS for maritime navigation

high raffc areas.
=

‘ways (rivers, canals, Lakes and estuaries).
Positioning
=

tion and Tracking (LRIT) both in sea and infand waters.
=

ship and pe

the Cospas-

‘thorities via satellite communication;
®  When activated, AlS Search and Rescue Transponders (AIS-SART) and AlS Man :
-

Key market trends:

* Multi-constellation GNSS is becoming the go-to solution for a wide range of maritime

applications

€ (Millions)

Revenue of GNSS device sales by application

i

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

ma Search and Rescue (AIS-MOE)
ma Homeland Security

Marine Engineering
mm Merchant Navigation

mE SAR (PLB) mmSearch and Rescue (EPIRB)
mu5earch and Rescue (AIS-S5ART)  maTraffic Management

Ports
mu WW Navigation

mu IWW Traffic info
muFishing vessels
m u Recreational navigation

igation, traffic searchi and rescue and marine engineening show SOLAS and Non-S0LAS vessel combined.

/

* SAR beacon manufacturers are preparing for multi-constellation GNSS, opening the path for

Galileo penetration in all type of SAR beacons




Asset management applications will continue
driving the revenues in the rail market segment

Revenue of GNSS device sales by application
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Rail
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€ [Millions)

mm Asset Managerment mu Passenger Information Systems
ma Signalling and train control applications w» Driver Advisory Systems

14




Automatic steering applications increasingly
adopted by farmers

Revenue of GNSS device sales by application
[ oo (s0) yape
3,000
Agriculture 2,500 |

2,000

Precision agriculture is the application of different technologies and solutions to manage

€ (Millions)
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= Livestock tracking and virtual fencing use 3 GNSS-enabled portable equipment to - ¥
. positioning for g = 0 L i ] j | i L L L
hat ead in this chapter

o [ —— 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
:"",T":::ﬂm e A : 3 »uVariable Rate Technologies mu Asset Management
e , il = h wa Tractor Guidance = u Automatic Steering

location and size of land parcels. o " = ma Forest Mﬂl‘ﬂw&fﬂ

L -
ricultural felds. I the EU, GNSS-based operations using EGNOS and Galleo support a
(cAP).

58081 ﬁnfﬁxe:m | Issue 5;May 2017

Key market trends:
* GNSS applications are used across all phases of the agricultural life cycle and represent a '
key enabler for the integrated farm management comprehensive concept

loT has been the source of new and more productive ways to farm, owing to the use of

easy-to-install and affordable sensors




The strong development of the construction sector
will drive the growth of the GNSS surveying market

Revenue of GNSS device sales and services by application
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Surveying

Applications in Land Surveying:
= Cadastral surveying aims at establishing property boundaries. Fiscal policies such as
land taxation rely widely on cadastral surveying.

gineering work, wh pli
thanks to GNSS:
N

€ (Millions)

vided by 3D digital design.
=

ints and markers.

% Mapping: GNSS is used to define specific location points of interest for cartographic,
environmental and urban planning purposes. !

= Mining: mine surveying involves measurements and calculations at each stage of mine WS
exploitation, including safety check.

a

& Applications in Marine Surveying:
.

JDCHieGD Siess P acia y, GO Sitvayiy e o6, SIS ma Cadastral Surveying ma Construction Surveying: Machine control
CrlpLy ma Construction Surveying: Person based B3 Mapping
Real Time Kinematics (RTK) is an augmentation technique based on differential GNSS - "
provides reaktime cmlevel posiioning accuracy in the viciniy of a base station. Network Mine Surveying mE Marine Surveying
RTK of stations covering a geographical area of interest . N N
T dota are o o ma Infrastructure monitoring = Devices mm RTK Networks = Devices

Infrastructure monitoring = Software mE RTK Networks = Software and Maintenance

Key market trends:

* Incumbent manufacturers are focusing on customers services and assistance to counterbalance
Asian manufactures’ aggressive pricing strategies

Multi-constellation and dual frequency is a reality for professional users today, triple frequency
and PPP solutions are gaining grounds now and in the coming years




The T&S market is expected to reach €1.3
blnin 2020

h Revenue of GNSS device sales by application

1,400

Timing & Synchronisation (T&S) 1,200 m

€ (Millions)

GNSS applications
=

band requirements.
. N R ed nd

= Public Switched Telephone Network (PSTN): GNSS s usually a back-up to atomic
clocks to provide Time slot management.

=
handovers between base stations.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

=
tions and 2 L
What y,

" Soeesy Siolade ray ire an o monitor the
= Phasor Measurement Units: GNSS is used to provide a precise timing marker at -
S o m Public Switched Telephone Network =1 Professional Mobile Radio
i i S ma Digital Cellular Network w1 Satellite Communication
= Banks: GNSS is used for time stamping functions, to log events in a chronological small Cells =1 Phasor Measurement Units
ma Bank applications ma Stock Exchanges

NS having

‘GNSS Market Report | s+ 5 1y 2017

i

Key market trends:
* Expansion of telecom networks (e.g. Small Cells, 4G, 5G) makes GNSS more and more essential,

driving future shipments

* The T&S community is facing many challenges linked to an increased need for resilience, reliability
and security, supported by an evolution of the regulation




GSA tangibly supports EU players in
reaping the market opportunities _—

p~1Valan

Fundamental

Elements
Horizon 2020 aims to foster Fundamental Elements projects
adoption of Galileo and focus on fostering the development
EGNOS mostly via content of innovative Galileo- and EGNOS-
and application enabled receivers, antennas and
development. chipsets technologies.
It supports the integration It aims to realize products that
of services into devices and address user needs in priority
their commercialisation market segments

€75.5 M for non-PR>
around 100 emin budget in projects
first 3 calls

http://www.gsa.europa.eu/r-d/gnss-r-d-programmes | /



Galileo officially moved from a testing
phase to the provision of live services

Initial Services are the Already today, Users can keep track
first step towards full leading GNSS of Galileo-enabled
operational capability companies devices in the
and reflects Europe’s representing more different market
achievement to than 95% of the GNSS segments and be
satisfy evolving user chipset market informed as soon as
needs leveraging E- produce Galileo-ready new ones become
GNSS signals with chips available
better performance D D

X - —GALILEO_'

GALILEO

NS

GALILEO INITIAL SERVICES

19



Linking space to user needs

How to get in touch:

E GSA Newsletter n GNSS YouTube Channel
GSA Twitter - @EU GNSS o European GNSS Agency LinkedIn Page
EGNOS Twitter - @EGNOSPortal I n GNSS Market, Research & Development
f GNSS Facebook page e GNSS Slideshare Page (presentations)”
www.GSA.europa.eu

e


https://twitter.com/eu_gnss
https://twitter.com/EGNOSPortal/
https://www.facebook.com/EuropeanGnssAgency/
https://www.youtube.com/user/egnos1
https://www.linkedin.com/groups/6957128
https://www.gsa.europa.eu/subscribe-gsa-today
http://www.slideshare.net/EU_GNSS
https://www.linkedin.com/company/european-gnss-agency
http://www.gsa.europa.eu/

Three main pillars towards E-GNSS
adoption

DOWNSTREAM VALUE CHAIN

Bodies Navigation , :
MARKET influencing Signal Chlp_set, Devices Co:tent . Ser\_/(;ce
SEGMENTS the market Providers receiver PPS provigers
Road Understand market Stimulate Support EU
and user needs and DEMAND &
e - i i ADOPTION
Aviation satlfactl -
0080000 « EGNSS added Value of Services and
“ GNSSMARKETREP o T - Cooperate with receivers applications
* Roadmaps with
Agriculture stakeholders | O R
Surveying & * Support EC policies
I\{IaPplng 5) éﬁunddnier‘tz-
. hlerﬂean
Synchronization
Y User Fundamental
. Satisfaction Elements Y,
T
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Our integrated approach has shown to be “™

effective bringing concrete results
Galileo and EGNOS have

BQ Aquaris X5 Plus, the first
European smartphone using been included in the
Galileo, was launched in July European Railway Traffic
2016. Today, Galileo is included Management System MoU in
also in Huawei, Samsung and view of expected operational
Apple models and safety benefits

Galileo recognized by the

International Maritime EGNOS leadership with

72% of farmers using

Organization as a “World B )
Wide Radio Navigation = 40@ of Y - (C : GNSS, thanks to
System” for the use in receiver ' partnershibs with tractor
regulated domains ” models are manufacturers actively
Galil - promoting EGNOS
allleo o affordable accuracy

Road Folling: EGNO_S » enabled
already implemented in 4
European schemes

Regulated applications:
eCall and Digital
Tachograph regulations
using Galileo and EGNOS

EGNOS integrated in
literally all newly sold
handheld mapping devices

450 EGNOS based

R&D FP7 and H2020 applications: :
60 products developed approach procedures in 244
19 patents granted airports in 23 EU countries

22

142 prototypes ready



Units (Billions)
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The global GNSS installed base will reach 8bln
devices in 2020, meaning more opportunities...

Global installed base by segment Smartphones account for almost 80% of
the global installed base of GNSS
devices, being the most popular

— “ il “ “ “ “ platform to support mobile “LBS”

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

mul5B Road ma Professional

1) 1)

Fostered by a maturing regulatory
environment, drones market is set to
account for over 70% of the installed
base of “Professional” segments in
2025




