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Galileo

Initiative of the European Union (EU) and
the European Space Agency (ESA),
in collaboration with European Industries

A Galileois a
A Galileo offeramore and new G a LI LE O
A Galileois i from GPS

A Galileo is and with GPS
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Galileo and GPS

A Adoption of a common signal for Galileo E1 and
GPS Il L1 open signaBOC(1,1).

A Adoption of interoperable timing and geodesy
standards to facilitate the joint use of Galileo and GH

A Broadcast of GPS/Galileo time offset.
A Commitment to preserve National Security capabilities
A Nonrestrictions of access to open service amgkrs
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Compatibility and Interoperability

A Compatibility = ability of spacebased PNT services to be
used separately or together without interfering with each
iIndividual service or signal, and without adversely affecting

national security
First: Do not Harm

A Interoperability = Combined use of two systems
A Common center frequencies
A Same Time Reference System
A Same Coordinate Reference Frame
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Interoperability

Interoperability is the result of an
and derives from weighted consideration of:

¢ Compatibility (without performance degradation)
¢ Simple user receiver design
¢ Market considerations

¢ Vulnerability (common failures)

< Independence COMPATIBILITY IS MANDATORY TO HAVE
C Security INTEROPERABILITY
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Galileo Adds -on

PreCiSiOn w Improved by new modulation schemes

w Improved by specific orbit design *

w Improved by specific orbit design *

w Improved by Authentication service (¢S

w Improved by High Accuracy serviceH{CS

* advantage also by multi constellation HCommercial Service
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Galileo Implementation Plan

Full Operational Capability
Full services, 30 satellites
2020

Initial Operational Capability
Early services for OS, SA R,

PRS
2015/2016
g In-Orbit Validation
' \ 4 fully operational satellites
and ground segment
\ 2013
GIOVE A/B
2 test satellites
2005/2008

Galileo Systertestbedvl
Validation of critical algzorithms
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Galileo is Taking  Off

A First two launched on 2% October 2011

A Third andfourth Galileo satellites, completing the I@QWartet,
launched ol 2" October 2012

4 A On 12" March 2013, the first ever
was achieved.

A First two launched on 2% August 2014
A Injection anomaly lower and elliptical orbits

A By 13 March 2015, both sat moved to with
repeat pattern of 20 days

A Four FOC satellitdaunched on 2% April /
A Galileosatellites7 & 8 and 9 & 10 reached their orbit
A Current Galileo constellation: 4 IOV + 4 FOC + 2 FOC in corrected ¢
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N

Navigation

List of Galileo Satellites Tracked with XX Xsotware Receiver —

A NGeneZs a navigation fully software receiver developedNawSAS
a ISMB; Politecnicadi Torino joint research group.

S\p Name Launch date| Acquisition and Tracking| Used in PVT]
11 GalileolOV PFMThij§ | 21/10/2011
12 | GalileclOV FM2Natalia) | 21/10/2011
19 GalileclOVFM3 David 12/10/2012
20 GalileaclOVFM4 Sif 12/10/2012
18 | GalilecFOC FM1Ooresa | 22/08/2014
14 | GalileecFOC FM2Vilena) | 22/08/2014
26 GalileaFOC FM3Adam) 27/03/2015
22 | GalileaFOC FM4Anastasia | 27/03/2015

< | << <

*

< I <|I << <K< |I<K<|I<K<|<

*

* Dummy navigation message
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Galileo Real Early Performance (2014 )

A Galileoisbenchmarked to GPS in termsprécisionin the estimation of theosition

A In mld 2014 Only 3 Galileo Sate”ites The position error w.r.t the mean position of GPS & GALILEO
2. L T L T T L T T
were transmitting a valid navigation . + GPS
message L5 &  GALILEO |
A The position computation was !
performed using L1 data From: 0.5
0 5 GPS satellites E
o 3 Galileo + 2 GPS satellites &
A Chosen GP&nhd Galilesatellites 2
-1

werethose in view duringhe same
time period andwhich elevation 15
andazimuthangles weresimilarin

pairs. Thaaim of this scenario i®

have commononosphericand 28 e e 4 w5 o o5 1 15
troposherlceffects for both the systems East Error(m)
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Galileo Ground Segment

A >20 sensors stations
A1 In Orbit Testing1OT) centreRedy BE)

A2 Galileo Control Centre§ CClg. . iitx
- Oberpfaffenhofen DE - T g
- Fucino, IT

A2 Launch ancEarly
Operations Phase

(LEOcentres
- Toulouse, FR
- Darmstadt, DE o watis

A9 UpLinkStations(ULS CESE

A5 Telemetry Tracking
& CommanCKTTC) O Galileo Sensor Station (GSS)
stations 8 s

. Telemetry, Tracking and
Command Station (TTC)

A3 Searct& Rescue O sARMEOLT Satons
MediumEarthOrbit Local Useferminal (SAR MEOLUT) Stations
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Galileo Services

A Open ServicéOS)

A Freelyavailable servicefor MassMarket applications
requiring simple positioning and no guarantee of servic

A Commercial ServicCS)

A Itis forprofessional useequiring higher accuracy and it
may offers eguaranteed servicin return of a fee

U broadcasting of supplementary data to foster
commercial applications

U signalencryption/authentication

cccccccccccc
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Galileo Services

A Safetyof-Life Sol) Service:

A Integrity service fotransportationapplication

A Recentofficial decisiorof re-profiling (descopingas
Integrity MonitoringService

- A SearchAnd-Rescue (SAR) Service
A Reaktime detection of distress alarm
A It is compatible WithCOSPASARSAT
A It needs a returrdink
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Galileo Services: Current Status

A OpenServicelbavailable public documentation (ICD)
A Commercial ServicEhunder design

A Safetyof-Life ServiceThbeing reprofiled

A SearckAnd-Rescuelpayloadactivatedin Jan 2013
(groundstations readyn October 2013)

A Public Regulatedhrestricted ICD
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Galileo Signals and Mapping to Services

E5BData+Pilot  E6A E6BC  EI1A E1BC
QPSHKike mod. BOC, (10,5)BPSK(5) BOG,{(15,2.5) CBOC(6,1,1/11
Rc= 10.23Mcps Rc= 5.115 Rc=5.115 Rc=2.5575  Rc= 1.023

Rs= 250Mcps Rs=- Rs= 1000 Rs=- Rs= 250
OS/CS PRS cS PRS OS/CS

40x1.023MHz;

. 50x1.023 MHz 540x1.o§23|v|Hz§

Freq
__ L -- ; JEy ———»
E5:1191.795MH I T . MHz
. 192 £ E6:1278.75 MHz E1:1575.42 MHz
=
AltBOQ15.10)mod. CASMmod. CASNMmod.
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Navigation Signal in Space

'%‘ The signal broadcast by the navigation satellites must:
_/ w Allow the user tc usersatellite
=
J w Carry some
g w Be to the transmission through the atmosphere
w ldentify in a the satellites

Frequency Band Bands& Frequencies

Carrier Freqguency Modulationschemes
Modulation Scheme

Multiplexing Format
Ranging Code Codes

Navigation Data Format
Transmitted Power NavigatiorData

Czech Republic
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Multiplexing
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Bands Allocation

ARNS Bands I [ ARNS Bands
"’......_____l________ — - — —
o RNSS Bands 1 r RNSS Bands
= | E6 |
(&) >
c
)

-]
o
)
o3 >

A At Europeanlevel, L1 band has been renamed to E1 for Galileo rﬂ
0 A E1/L1 and E5a/L5 are common to GPSbands for interoperability
2 ARNSAeronauticalRadioNavigationService ~ RNSS: RadidavigationSatellite Services
©
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Frequencies

&

Bands

1176.45 MHz

L5l

L5-Q
BPSK(10)

1176.45 MHz 1202.025 MHz
oc-l L30C-

Q L3oc-Q

1176.45 MHz  1207.14 MHz
L AIBOC(15,10) gy

:

E5a-Q ESb-Q

1207.14 MHz

B2+ (0S)
BPSK(2)
B2-Q (AS)
BPSK(10)

1176.45 MHz  1207.14 MHz
AIBOC(15,10) g2t 5 (0S)

B2a-P(0S) B2b-P (0OS)

GNSS Signals

1227.6 MHz

M-Code
BOC(10,5)

L2C
BPSK(1)

1246.0 MHz
. GLONASS
P-Code
BPSK(5.11)
GLONASS
CIA-Code
BPSK(0.511)
1248.06 Mhz
L20C
BPSKV )
BOC(1.1)
L20CM
BOC(5,2.5)
1278.75 MHz
ES,, EG,
BPSK(5)
ES,
BOC_(10,5)
1268.52 Mhz
B3l (AS)
‘Bpsmm

B3-Q (AS)
BPSK(10)

1268.52Mhz g as)
BPSK(10)

B3-A(AS)
BOC{15,2.5)

B3{AS)
BPSK(10)

1575.42 MHz
M-Code

BOC(10,5) i

BOC(1,1)

GPS 1l

D L
///-//uc-o
TMBOC(6,1,4/33)

1602.0 MHz

==~ GLONASS
P-Code

BPSK(5.11) GLONASS M

GLONASS
C/A-Code
BPSK(0.511)

1600.995 Mhz
1575.42 MHz L10C

L10CI “ BPSK(1)

BOC({1,1)
1575.42 MHz
E1, E1
CBOC{6,1,1/11)

GLONASS K

L10CM
BOC(5,2.5)

Galileo

E1,
BOC._ (15,2.5)

1561.098 MHz

B1-1(08)
BPSK(2)

BeiDoull

B1-Q (AS)
BPSK(2)

1575.42 MHz

BeiDoulll

B1-C
MBOC(6,1,1/11)
B1
‘ l‘ BOC(14,2) 66



GNSS Signals in L1 (E1)

-50 P g i T T
(7)) . I C/A Code
L1 happens to be the I : 0
o PP s+ RNSS signals!]!  ——rw)coce
most crowded band L e e = = & —— M Code
O Nl -60 - — GPS L1C
I (\ Galileo L1 PRS
(- % -65 Galileo L1 OS
(b} =, Compass B1C
> 70+
S % 0 Compass B1A
o Q -75- \
©
(D) 8
8 -80
(- o
(79)
LL o -85/}
=
g
-90
[e%]
-95
" {
-100 HLHHL : A o e f 5
e -20 -15 -10 -5 0 5 10 15 20
= Frequency offset [MHZ]
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Galileo BOC modulation

BOC modulatior{in new and
modernizedSISsinnovative Xge (1) = \/ZP c(t)s. (t)‘sm(zlur rel /)

(7))}
GEJ modulationschemedave
beenproposed BOC, pum —UUHDEANT R
o prop B Carrier g
~ MBOCAItBOX v
o - -
«» Ranging codeP?seudeRandomNoise A >
(PRN) sequence ohips
= I BOC (1,1) BOC (10,5)
o A N
— Subcarrier waveform | . L L oom
©
~ Navigation data: sequence bits -
o Note: in the graphs the signal periods are not realistic (only pictorial)
o
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Power Spectral Density

(normalized)
o BPSK(1) GPS L1 C/A
= il
pu BOC(1,1) (||
; | ’ |
c , | r 1\ BOC(10,5)
S i W )
: :;mm LA M\MM
=
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CDMA Technique

( ) is a multipleaccess
technique for transmitters
sharing the same band

A The datasignal band is spread
using a code, which ig

Multiplexing

b
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Information Carried by Signal in Space

. Each SV has to transmit:

| AR | A sidentifier
E X its time and position

>
= ﬁ: T — The datasignalis multiplied by a
|| S pseudo random binary sequence
@ ( ), generally referred to as
= | = pseudo noise(PN
= (,E'f ____’ JLbitperiod 1 chip period
= | 3 t < .
- 3;’ ] Datasignal
- ——— [ —1  PNcode
=

_I_ Codedsignal

cccccccccccccc
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Spread Spectrum (1)

1 bit period 1 chip period
o Data signal / — UL LI PnNcode
P
)
o
= B, ) B, i
=

If a signal with marrowbandB, is combinedvith aPNO2 RSY X

cccccccccccc

). XN
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Spread Spectrum (Il)

A The bandwidthB, of the resulting 1 bit period 1 chip period
signal ighe sum of band3, and
the large band of theodeB,, Data signal

(Fouriertransform property — UL | PN-code

A Thetotal stays — L1 Coded signal
equal :

A The bandwidthB, of the resulting
signal is thanB,. The
VIYS GaLINBFR &Ll
that the spectrum is spread

A The level of the power spectral
density decreases

Multiplexing
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Spreading and despreading

Spreading andespreadingan be represented in the time domain

Datasignal
PN-code

TX | Pneo s _ 51
N _I_ Trasmittedsignal

( Receivedignal \

Localco_ld_e = _Tg R X

Receivediata

1 f* B aerOSPQa & - A Sy S esssor Pildolabs Y SM B ThalesAlenia 'Ez\:TeIes azio )l/ :
upiterss = B Cwe D i G Mmoot S ;74

Multiplexing




Effects on Noise and Interference

(@)

c

X A
o RFITX

o v CDMARX Filter

= Noise

i CDMATX

3 ~ N

=

..............

L T 7
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Pseudo Noise Codes

A Thedatasignalis multiplied by a pseudo random binary seque(ice ),
generally referred to apseudo noise(PN
A Suchsequences have (spectralflatness, low cross
correlation valuep
7p)
%) N
o @(t) g% ’ 1 bit period 1 chip period
© +1 +1ﬁ i i < > <>
8 1 " _1‘ L | L | L= Datasignal
pn(t) PNcode
+1
Coded signal
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Signals Correlation (1)

A Code c (t) i BN EREEs R

T

A Code translation ¢ (t+¢) L L] ,
7p] l t
® is
U . A
o A Auto Correlation
QO + o

R () = ff (t)c (t+7)dt
_u ,

P
1 = ' & R Tech Repud T ) S )l/
A “93; , sty ortranspot PildolLabsEY < & ia =/ Tel i SVCL_
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Codes

Signals Correlation ( 1l)

A Code c (t) i BN EREEs R

A Code translation c (t+¢) I AN I I

A Cross Correlation

+ O

Ry (Z) = ff:i (e, (t +7)dt

v

P
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Signals Correlation Examples

1 —
2 = =
1 004/ : | ‘ T | [ ||| | Y- Tt Lo |
CD 08 ‘ 0.024 ﬁ ; | r A ,
| LT L ——
06 | M g | (S ' 1
08+ { oA e R LIRS A Ay ﬂ1 l
i |< 1A ( (1
% ’ 002t ‘ | | |
il of —A\ ig ‘4 AN 1 0.08} ‘ 1 i || | M |
‘ | |
it 02 %50 500 510 520 530 5407 LU R ‘ ! ‘ v

100 200 300 400 500 600 700 80C 900 1000
02F - Detay (chips)

it B T CTosSeorelation betweer

| i
0 100 200 300 400 500 600 700 800 900 1000
Delay (chips)

Autocorrelation of satellite 16

Codes

o

0.2

P
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Navigation Data

Frame Structure

:the navigation message is transmitted in the da
stream as &equence of frames

Each consists oSubframes _

: (their number depend®n the signal band)
Each consists opages

# Pages # Subframes
Message| Signal | Data rate Page . J .
duration | in a subframe | in a frame

F/Nav E5a 50sps 10 s 5 12
|/ Nav E5b E1B| 250sps 2S 15 24
C/Nav EGC 1000sps 1ls 15 8
G/Nav E6GP E1P

The I/NAV messags the same on E5ind ELB.Pagesequencing iswapped, halving
message receptlon tlmlay a dual frequency receiver.

y )
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Table of Content

‘ Introduction to Satellite Navigation Systems
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A

enroute downto precision approaches

[nﬂ % WAL sevdd VL v VAL for Mes: udAalM]

EGNQOS is an system =2 &

Its purpose is t@

[from

LATITUOE
8 & B

to anyairport withinits coverage area

EGNOS was promoted lyuropean

R 8§ B AL § N e A NN

Tripartite Group formed bfuroconto] * * *
the European Community and the European Space Agency.

Its main features are the provision of:

o Wide AreaDifferential corrections

Integrlty iInformation

- - Goetla =\" g
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Differential Systems

A EGNOS is based on the differential GPS (DGPS) concept (now DGNSS)

A Differential systems can be divide in twmups:
0 Local Area Augmentatidystems (oGround Based Augmentation Systen

o Wide Area AugmentatioBystems (or i

A Their aim is tanitigate some errorsworsening GNSS receivers performance

A If a pseudorange measurement is considered, its error canarebe spliin:
Satellite clockerror (with respect to GNSt8ne system)

Satellite ephemeris errardue touncertaintyin the satelliteposition
lonosphericdelay. causedoy the free electrons in the ionosphere
Tropospheriadelay. due to varying humiditytemperature pressure
Multipath and Receivenoise localphenomena

©O OO OO
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Errors Spatial Correlation

Some among these error componentsare told to have a
. l.e. their effect varies slowly at location changesand two
receiversnot far apartexperiencesimilarerrors

w Satelliteclockerrors havethe identicalimpacton eachuser
w Ephemeriserror impactsvariesslightlydependingon the userposition

w lonospheric and Tropospheric effects are spatially correlated a
distance of several kilometers produces just small changes in
pseudoranganeasurements

w Residualerrors are due to spatiallyuncorrelatedsourcesof errors like
noise,multipath or interference

A set of provides information about
spatially correlatederrors componentsfor a

JupitersC
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Safety

EGNO&a system
For suchsystemssomeparametersare usedfor the performanceevaluation

. ability of the systemto performits function at the initiation of
the intendedoperation

. ability of the total systemto perform its function without
Interruptionsduringthe intendedoperation

; degree of conformancebetween the computed user position
andthe true position

. ability of the systemto providetimely warningsto userswhen it
maynot be usedto navigate
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Satellite Based Augmentation Systems

(SBAS)

The first SBA® be conceived was thé developed by the
Federal Aviation Administration to augment the GPS.

RTCA DQ29 standard defines minimum performance, functions and feature
for SBA®ased sensors that provide position information to a msénsor
system or separate navigati@ystem.

;'such
as European Geostationary Navigato®@ S NI I & { SNIA OS 09
Multi-functional Transport Satellite (MTSAT) Sateliésed Augmentation
System (MSAS)and the Indi@i SAided Geo Augmented Navigation (GAGAN

Other SBAS commercial providers offer i8miservices upon payment of a
fee, these services first developed in the agricultural world.
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Satellite Based Augmentation Systems

current- under development planned SBAS
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EGNOS System Architecture

GEO >
— :‘l;:r . »utr | §
&k'—; Z QQ:“ i ‘é | =

/\\azi/

User Segments

Space Segment
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EGNOS Space Segment

EGNOS data transmission primarily relies on three telecommunication geostatio
satellites centred over Europe:

o Inmarsat3 AORE (Atlantic Ocean Region East) stationed at°M¥.5PRN 120
o Inmarsat3 IORW (Indian Ocean Region West) stationed at Z25.0 PRN 126

o0 SES stationed at 5.
under commissioning®RN 136

EGNOSystem Release4.1.M
enteredin operations the30" of June

Realtime info on the signadtatus

for each GEO is provided at:
http://egnos-usersupport.esspsas.eu/
new_egnos_ops

e - MRS

TheSafety of LifeService Definitioidocumentcontainsthe public information on

EGNOSQhttp://egnos-usersupport.essp
sas.eu/new egnos ops/sites/default/files/library/official _docs/egnos_sol sdd in_force.pdf).

Jupiter
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EGNOS
Ranging and Integrity Monitoring Stations

Reykjavik BONOE NS e Trondheim

3 BRN ws
A
AR
Pt
SDC TS W
> -
POM o
ACR L3 g ATH
wa s
DA
MAD
ALY
ALA
INR
ARy
OV

o A - » Czech Re blic — L S s fettha A= i l/
X & A e ot Pildol abs BN c M R lenia =7 Tel Y
Jupiteri =@ Croros. gy o Pildolabs) (515 MCoplalghtech Testendy ' Tesuio M 90



EGNOS Services

EGNNOS p o dEscth te ecse BACREC

I http://egnos-usersupport.essp
sas.eu/new_egnos_ops/sites/default/files/library/official _docs/egnos_sol sdd
_in_force.pdf

I http://egnos-usersupport.essp
sas.eu/new_egnos_ops/sites/default/files/library/official docs/egnos _os sdd
v2_2.pdf

I http://egnos-usersupport.essp
sas.eu/new_egnos_ops/sites/default/files/library/official _docs/egnos edas_sd
d v2 1.pdf
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EGNOS Signal and Messages

A EGNOS Signal Structure
A EGNOS Message Types
A Use of EGNOS information

All these topics are discussed in:

Minimum Operational Performance Standards (MOPS) for Global Positioning
System/Wide Area Augmentation System Airborne Equipment, RTCAZ20 D

Issued by the Special Committee 159 of the
Radio Technical Commission fAeronautics W

P
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Signal Structure

A The signal broadcast via the SBAS GEOs to the SBAS users is designed to
minimize standard GPS receiver hardware modifications: it is a GPS signal
with a higher data rate.

T Gold code from 120 to 138 are reserved for SBAS

I Data rate will be 250 bits per second. The data are rate % convolutional
encoded with a Forward Error Correction (FEC) code. Symbol rate that the
SBAS receiver must process is 500 symbols per segpofd (

A Each 250 bits data blotksts andcontainsa

are foreseen but currently just a dozen are relevant
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Integrity:  with/without  Corrections

A given SBAS GEO can broadcast etitharse integritydata
or both coarse integrity dataandwide area corrections

A Thecoarse integrity data includdza S k Rugeyinfiimationon all satellites
In view of the applicable region, including the GEOs

A Correctiondatainclude estimatesof the error after application of the
corrections

I " ?,preS the variance of a Normal distribution associated \lité
userdifferential range errorfor a satellite after application of fast corrections
and long term corrections, excluding atmosphesffects

I " ?gvels the variance of a Normal distribution associated with the residual
lonospheric vertical erroat an IGP for an L1 signal.
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The Integrity Concept

AL Jv2é LOQY IFSHGAyI GKAA | OOdzNJ ¢

A During a specific flight operation the pilot must TRUE
be aware that the plane true position is within
a circle having its centre in the computed Computed
position

A The circle radius is called x

Horizontal Protection Level
(Vertical PL is also defined)

A Integrity is assured if an alarm is raised in case the circle becomes too big

A HPL bound the error with a determined probability.
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Correction Types

There are three types of correction concerngrgorsoriginating from thesatellite:

A Fastcorrections:
I for rapidly changing errors such as those due to Selegtwadiability

I commonto all users and broadcast as such (pseudorange diffejence

A Longterm corrections:

I for slower changing errors due to long term satellite clock parameters and ephemeris errors

I the users are provided with satellite positiand o O D I = RS oy
clockerrorestimates for each satellite in view i, 72 SO e sl 1 4 20l RS

A lonospheric corrections

I separately, a widareaionosphericdelay model is provide
andsufficientreaktime datato evaluate theionospheric |
delays for eaclsatellite using that model.
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Residual Error Variance Parameters

Four parameterfiave to be taken into account for the evaluation of
residual errorand hencantegrity:

A which takes into account? yr@and its degradation in time

2
A‘ UIRE

A The data for the computation of these two terms are broadcast by EGNOS

* 2
A‘ I,tropo

‘which takes in account’; ginterpolated for the user position

which takes into account the residual error following the application
of the tropospheric correction provided by a specific model

i\ Zair which takes into account the operational environmeair Gtands for
aviation) and the GNSS receiver characteristics.
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Residual Error Variance Computation

For satellite

A 2 — N\ 2 A\ 2 2 A\ 2 A\
= Gt SURER GairP Sitropo

provides the pseudorange measuremeasidualerror variance
after the application of EGNOS corrections

But how to use this obtaimtegrity information?

Jupiteri =



High Level Integrity Requirements

Integrity requirements involve:

A The limit maximum allowed circle radiusarm Limit

A The probability that a wrong information is provided (error>PL) without an
alarm being raisedntegrity Risk

A The time within the above mentioned alarm must be raisEdie to Alarm

The three parameters vary depending on the different flight phases.
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GEOMETRY

PROBABILITY

How to obtain integrity information from

A Pseudoranges errors
affects the positional error

A

on pseudorange can be translated
in the position error variance.

on of positi

Once the variance on the positions
is computed this is multiplied by a°
factor K to fit the integrity risk
requirement

In other words the probability of
amisseddetection of a dangerous
situation must be lower than a

threshold the (integrity risk)

u

0.14

Residual error estimates (variances),| i1 Ji R O ]
008+
0.06F

004

0.02

Pmdg

Ermor magnitude [m]
Visualisation of the integrity risk, intende
as probability of a missed detection, as
the area of a Gaussian distribution tails
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Protection Level Computation

Geometry

/Z/ | Weights | | G matrix |Q\\ | svsAzEl
y

Positioning (H or V)
Error Std Dev //Q
Aviation Requirements

LK |
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Further Information about EGNOS

http://legnos-usersupport.esspsas.eu

where is available:

A Information on historical and redime EGNO®erformance
A EGNOSignal in Space (S&8tus

A Forecasbn SIS availabilignd EGNOS performance

A EDASnformation andregistration

A EGNO@doption material and tools.

http://egnos-portal.gsa.europa.eu
whereinformation can be found about:
A EGNO@pplications

A Developers platform

A Business support

EGNO®elpdeskcoordinates
Forquestions & information: +34 911 236 555 egiadpdesk@esspas.eu
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GianlucaMarucco
Navigation Technologies
marucco@ismb.it

WWww.navsas.eu

Contacts

www.ismb.it
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