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1. State of Play of EGNOS

2. State of Play of Galileo
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‘It's there, use It’
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EGNOS Timeline

EGNOS has been delivering a free Open Service over Europe
since October 2009

EGNOS

-esa

II Operational Phase (Long Term Operations, Extensions, Replenishments)

Initial Operations Phase (IOP)

Definition Phase

Programme
Phases

I
|
| | | | | | | | | I | | | | | | | | |
2002 2003 2004 2005 2006 2007 2008 2009 2010 I2011 2012 2013 2014 2015 2016 2017 2018 2019
|
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EGNOS System Architecture and Service Area & EGNEDS |

6 Navigation 34 Ranging & Integrity Monitoring .
Land Earth . \ Stations (RIMS) GPS signals

Stations
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EGNOS
Service Area

2 Support
Facilities

4 Mission
Control
Centres

L <

EGNOS Satellite
Footprints

3 Geostationary satellites
*INMARSAT 3F2 AOR-E (15.5°W)
*ARTEMIS (21.3°E)

*INMARSAT 4F2

Soon to be replaced by

*ASTRA SIRIUS 5
*ASTRA 5B
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EGNOS will deliver its services on a long-term basis

Service

Open
Service

Characteristics

accuracy ~1m, free

(>20 years)

Service Status

available since
October 2009

Safety of Life
Service

accuracy ~1m,

standards

compliant to aviation

to be made available
beginning of 2011

Commercial
Service
(EDAS)

accuracy <1lm,
corrections are
provided by

terrestrial networks

experimental service
since 2008; official
service to be made
available in 2011

EDAS ... EGNOS Data Access Server
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EGNOS Services — EDAS :€° EGNE)S

GALILED
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The EGNOS commercial service (EDAS) will be made
available in 2011

I e RIMS raw observations

: : \\ « SBAS messages
|
|
I
|

Value-added
service provider

information
Phase 1 “prototyping”:

* Beta test users
* Freely available to all, after registration
* Service Definition phase

* Experimental service until end of 2010
Phase 2: Service Provision (as from 2011) End users
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EGNOS Performance € EGNE)S
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EGNOS achieves almost 100% availability

Accumulative SIS
% SIS of last 28 days
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Figure 3 - Operational SIS Broadcast since June 2™ 2009
—

he European GNSS Programmes |



_-——/—“‘--...__\_‘

EGNOS Performance (30 September 2010, Toulouse) & EGNEDS |
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With around 1 m (blue line), the measured Horizontal Precision Error for the
centre of Europe is consistently better than the requirements
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HPE ... Horizontal Precision Error, HPL ... Horizontal Protection Level

Source: http://www.egnos-pro.esa.int/IMAGEtech/perfect/real time/view all/toulouse.html

2 November, 2010 . The European GNSS Programmes | 9


http://www.egnos-pro.esa.int/IMAGEtech/perfect/real_time/view_all/toulouse.html

.-———‘_—\*\_‘

EGNOS Performance (June 2010) €° EGNES
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The deployment of additional RIMS in Eastern Europe, Southern Europe,
Northern Africa and the Middle East will increase the availability area of
APV-1

June 2010 combined GEO

=»999%
= 99.6%
=99 0%
l = 97.5%
I =95 0%
l =90.0%
l =T750%
l = 50.0%
| »20.0%
=10.0%
=10.0%

B =™ 8 ©° o ® o w o w g ® 8 ® @
LONGITUDE
ECLAYR v5.2
Produced by ESSP SAS . ESSP

APV ... Approach with vertical guidance
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EGNQOS Extensions

GALILEO
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Depending on the extension area, technical implementation may vary from:
Homogeneous extension with deployment of additional RIMS
Regional infrastructure including additional processing capabilities
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EGNOS Programme Status ‘€ EGNEDS

GALILED
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EGNOS has entered into its operational phase

2009

* Assets were transferred to the European Union on 1 April

* Long-term service provision contract was signed on 30 September
* QOpen Service declaration took place on 1 October
*

Procurement to replace the transponder on Artemis is finalized
(Astra Sirius 5 to be launched in November 2011)

* Procurement to replace the transponder on Inmarsat 4F2 is finalized
(Astra 5B to be launched in June 2013)

* Geographical extension is under study

2010

* Certification of ESSP as air navigation services provider on 12 July
2011

* Safety-of-Life Service declaration planned for Jan 2011
* Commercial Service declaration (EDAS) planned for 2011
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GALILEO

Navigation solutions
powered by Europe
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Galileo Timeline
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Galileo is moving from the development phase (IOV) to the
deployment phase

-@Sa

Deployment Phase

Development / IOV Phase

Programme

Galileo
Phases

Definition Phase 10C FOC

[ [ [ ! ! [ ! [ ! [ [ [ [ ! [ [ ! [
2002 2003 2004 2005 2006 2007 2008 2009 2010 j2011 2012 2013 2014 2015 2016 2017 2018 2019

IOC.....Initial Operational Capability (Early Services)
FOC....Full Operational Capability (Full Services)
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Galileo Implementation Plan _ & EGNES
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Full Operational Capability

In order for Galileo to be All services, 30 satellites
recognized by the downstream 2016/2017
market as the second satellite Initial Operational Capability
navigation system of choice it Early Services for Osig‘;:téﬁif:
is key to deliver early services 2014/2015

as soon as 2014/2015

In-Orbit Validation
4 10V satellites plus ground segment

2011

Galileo System Testbed v2
2 initial test satellites

2005

Galileo System Testbed v1
Validation of critical algorithms

2003

GALILEO

| AN
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Deployment Schedule to Galileo 10C € EGNES
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Initial Operational Capability (18 satellites) will be reached around 2014

2010 2011 2012 2013 2014 2015
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Galileo System Architecture | & EGNEDS
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9 Mission W
upllink 5 TT&C ﬁ
stations stations -

Constellation of
30 MEO satellites

European control centres

30-40 Galileo
sensor stations

2 November, 2010 X ; The European GNSS Programmes | 17


http://images.google.com/imgres?imgurl=http://images.jupiterimages.com/common/detail/09/53/22195309.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx%3FitemID%3D22195309&h=183&w=250&sz=8&hl=en&start=5&sig2=zelsZG5J-HNTo8jy_m-_CA&tbnid=gqfE__KV5vhTJM:&tbnh=81&tbnw=111&ei=p-vKRueEDoqQwAG3g92kAQ&prev=/images%3Fq%3Dairplane%2Blanding%26gbv%3D2%26svnum%3D10%26hl%3Den
http://images.google.com/imgres?imgurl=http://www.linuxdevices.com/files/misc/tomtom_go.jpg&imgrefurl=http://www.linuxdevices.com/articles/AT6929528271.html&h=234&w=318&sz=16&hl=en&start=7&sig2=PaOAevEwAHDZc1vxvldJ9w&tbnid=sfyl_BpsXlNTPM:&tbnh=87&tbnw=118&ei=6evKRqONGoOewwGvxeSDAg&prev=/images%3Fq%3Dtomtom%2Bcar%26gbv%3D2%26svnum%3D10%26hl%3Den

.———‘_'_‘—.—‘\.‘
Galileo Services & EGNEDS
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Free to air, mass market,

Open Service : S
simple positioning

Encrypted, high accuracy,

Commercial Service :
added-value service

Adds integrity to
Open Service

Safety of Life Service

Public Regulated Encrypted, robust, continuous
Service availability

Near real-time, precise,
return link
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Galileo Performance Requirements (Dual frequency) ‘€’ EGNEDS

GALILED
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The Galileo Open Service will offer an accuracy better
than 4 metres (horizontal)

Service Horizontal Vertical Availability for Integrity
Accuracy Accuracy global
(95%) (95%) coverage

(incl. system (incl. system
margins) margins)

Open Service > 99.5%

Commercial Detailed performance requirements under elaboration
Service

Safety of Life 4m 8m > 99.5% YES (LPV200)
Service

Public Regulated 4m 8m > 99.5% NO
Service

Note: Guaranteed performance in the worst case situation. Actual measured performance is expected to be higher than
these requirements
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Galileo FOC Procurement € EGNES
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EC
_ Programme Management
Delegation
Agreement |
ESA
System Prime & Procurement Agent
WP1
System Support
| | | | _ _
WP2 WP3 WP4 WP5 WP6 Site Hosting
Ground Ground Space Launcher Operations Time Services
Mission Control Segment
Segment Segment Geodetic
Network Services
SAR Initial
Services

|:| Contracts already awarded
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Work Package Shortlisted Candidates/Winners

2. Ground Mission Segment | ThalesAleniaSpace (FR)

3. Ground Control Segment | Astrium (UK)

6. Operations OPAL (DE+IT)
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The GNSS Regulation entrusts the European Commission with the
role of Programme Manager

Political oversight

[ European Parliament W [ Council

Programme oversight and
Programme Management

i Independant
: advisors

E xecution

,,,,,,,,,,,,,,,,,,,,, |

European

v

Commission (

European GNSS
Programme Committee

European
Space Agency

assistance and

[elegation

delegation

GNSS Supervisory

Authority J

(JOAYS
contracts

FOC
contracts

Assistance tasks to EC |

Tasks delegated by EC |

M arket
preparation

Research <-—
Accreditation <-—

Others —

2 November, 2010
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Galileo International Activities ‘€° EGNE)S

GALILED
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Agreements with: Cooperation inter alia on:
P.R. of China * Compatibility
USA * Interoperability
|Ssraek|] . * Standardisation
outh Korea * Development activities
Ukraine * Gali lication
Moroceo : alileo applications
Norway Research
* SBAS and EGNOS
_ extensions
Multilateral: * Trade matters
Founding member of UN
International Committee on _ o
GNSS & Providers Forum, Regional training centers:
host of ICG in Turin in 2010 * Asia
* Africa

* Latin America
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Conclusions i€ EGNES
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EGNOS has entered its operational phase
% EGNOS Open Service since Oct 2009
EGNOS Safety-of-Life Service early 2011

Galileo is progressing, at the crossing between the
development (I0OV) and deployment phases

GIOVE-A, GIOVE-B missions on-going
FOC procurement on-going

First operational IOV satellites in 2011
Early Galileo services from 2014/2015

GALILEO

International coordination is key
Ensure compatibility with other GNSS
Achieve interoperability
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