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https://www.euspa.europa.eu/sites/default/files/uploads

/euspa market report 2022.pdf

The first edition of the EUSPA’s EO and GNSS
Market Report includes among other topics:

General overview of the global EO and GNSS market
common to all application areas

In-depth analysis of seventeen market segments:
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Editor’s special: Innovative Solutions for Health


https://www.euspa.europa.eu/sites/default/files/uploads/euspa_market_report_2022.pdf

The EU Space synergic approach
toward the market
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Why the Galileo HAS [k

* March 2018: EU Decision to provide Galileo HAS for
free, with a target 20-cm accuracy. But why?

* Follows a natural GNSS trend

e Part of an ecosystem, yet first of its kind: global, free,
24/7. And standalone

e Meets user demands

e Leaves room for classic commercial applications and
user level innovation: cm/mme-level applications, PPP
integrity...

* Provided with existing Galileo infrastructure
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COMMISSION IMPLEMENTING DECISION (EU) 2018/321
of 2 March 2018

amending Implementing Decision (EU) 2017/224 setting out the technical and rational
specifications allowing the commercial service offered by the system established under the Galileo
programme to fulfil the function referred to in Article 2(4)(c) of Regulation (EU) No 12852013 of
the European Parliament and of the Council
Tt




What is the Galileo HAS

Galileo HAS provides precise corrections for satellite
orbit, clock and signal biases

Galileo HAS corrections distributed via
* Galileo satellites, E6-B signal (1278.75 MHz)
* |nternet

Typical accuracy in the decimetre level (after
convergence), with Precise Point Positioning (PPP)
receivers

(Almost™*) global coverage and free

HA USER SEGMENT
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*global coverage of corrections but no global performance commitment yet



What is the Galileo HAS

* Galileo HAS provides precise corrections for satellite
orbit, clock and signal biases

e Galileo HAS corrections distributed via
* Galileo satellites, E6-B signal (1278.75 MHz)
* |nternet

e Typical accuracy in the decimetre level (after
convergence), with Precise Point Positioning (PPP)
receivers

* (Almost™) global coverage and free
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Galileo/GPS single epoch standard positioning vs. HAS positioning

Horizonal position error, JRC, Ispra (IT), 7/Sept/2023
(Gal E1-E5b/GPS L1CA-L2C single epoch solution vs.HAS float solution)

Standard horizontal accuracy 95%: 1.925 m
HAS horizontal accuracy 95%: 0.094 m
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What is HAS — Initial Service Area
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GALILEO HIGH ACCURACY SERVICE
SERVICE DEFINITION DOCUMENT
(HAS SDD)

European Union Agency for the Space Programme
(EUSPA), HAS SDD [Online]:

https://www.gsc-
europa.eu/sites/default/files/sites/all/files/Galileo H

AS SDD.pdf

:I Galileo HAS service area

- Area currently excluded from Galileo HAS service area


https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_HAS_SDD.pdf




Galileo HAS Users and Applications

What does a user need to benefit from HAS?
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GNSS data & HAS corrections . G':lsjq »
measurements E6 (1278.75MHz) ELES)
. . - Internet (3/4/5G, WiFi...)
g HAS corrections (NTRIP)
PPP algorithm PPP algorithm
Standalone mode Assisted mode
(Sat Signals in Space) (HAS via internet)

Users need GNSS (Gal/GPS) E6 capable or connected RX with a PPP algorithm




Galileo HAS Users and Applications Vs m

 EU is supporting the early development of HAS prototype RXs since rs:
e Fundamental Elements projects: Fantasticc eMAPs, ERASMO,

ACCURATE

 H2020 projects: GISCAD-OV, PrepareShips, ESRIUM

INCITS e HAUT: HAS reference algorithm and user terminal used for the HAS
R Service Validation.

 Key stakeholders were involved in the HAS testing in 2021/22 to
anticipate the development of their HAS prototypes

 GNSS E1/E5/E6 Signal or Internet connected receivers are already available

e HAS RXs will become commercially available progressively after the HAS Service
Declaration based on PPP commercial solutions in the market since years
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HAS receivers: status

Manufacturer Model Segment or applications Status

Multi-Sensor RTK/PPP Autonomous Vehicles, Robots, UAVs and

ANAVS Module Vessels Available
BeyondGravity PODRIX Space, LEO POD Available (TRL 7)
BeyondGravity NavRIX PinPoint Space, LEO POD Available (TRL 7)
EOS Arrow Gold+™ GIS, mapping, maritime pilotage Available

Rokubun SPEAR (SW engine) Road, robotics, LBS, agriculture or loT Available

SinoGNSS Maritime, int. driving, agriculture, GIS Under development

Surveying and mapping, agriculture, UAVs,

Unicore Comm.
and autonomous robots

Under development

Hemisphere GIS, agriculture, and machine control Under development
Hemisphere Agriculture, machine control, marine, OEM Under development
Deimos Space, POD Under development

Note: readiness of Receivers as stated by manufacturers (i.e. not tested by EUSPA)

Next steps:
e Continue consultation with manufacturers including simulator ones

e HAS testing in different user dynamic scenarios, eg: drone navigation, robots, maritime, airport operations
12



Galileo HAS > S

h ? |
What comes next:
PHASE PHASE
0 PHASE 2
sShort-term: use it! HAS TESTING AND HAS FULL
EXPERIMENTATION | 1 SERVICE
=User segment development o
*More HAS-enabled receivers : EREIRE
. Validate dissemination Use Galileo system Improved design /
" H AS R & D d Ct 1oNSs capabilities data only (GSS) infrastructure
. HAS Refe rence AlgO rlthm pUblication HAS Si;sts and Relaxed ;formance Additi;l data
. . experimentation targets stations) to improve
=HAS based applications development i the performance
Leverage lessons learne
for following phases '

B
GALILED HIGH ACCURACY

*Mid / long-term: HAS Full Service

= |ncreased global performance (e.g. better accuracy)
= Faster positioning in EU (atmospheric corrections)
=HAS authentication and error characterization

https://www.gsc-europa.eu/electronic-library/programme-reference-documents



https://www.gsc-europa.eu/electronic-library/programme-reference-documents

Why OSNMA

Trusted data &
information

First step of t

navigation so
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GALILEO

ne Galileo Programme

to ensure robustness of user

ution for civil users

It is already here!



An OSNMA-enabled receiver can verify if the navigation
message originates from a genuine Galileo satellite
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Galileo Satellite

N 05+0SNMA signal
OSNMA server at T e R
NSS Service Centre (GSC) %*'J‘AL . Gﬂﬁuﬁ:‘t‘
|
4 TESLA KEY )
A S5, B ﬂ{'ﬁ{&'
- - PUg Navigarion pATR
e ey OSNMA-enabled
B user receiver
ql, No CRYPTOGRAPHICFUNCTION Yes .lh
. is navigation data authentic? :
Navigation data Navigation data authenticated

not authenticated Trusted use for positioning
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GNSS Receiver Minimal Capabilities

Object Of Authentication

Required Components

Need Of Raw GNSS Signal Storage At Receiver Side

Navigation Signals Decryption By GNSS Receiver

Need Of A Network Connection

Authentication

Time To First Authentication

Authentication Availability

Anti-tampering Features

Other Requirements

Single frequency E1

Nav Data (E1B I/Nav and E5b I/Nav and capability for E5a F/Nav if required)

E1B

No

No

No

Clock & Ephemeris Data (CED) and timing parameters (GGTO and UTC), delayed

One to few minutes

High, expected above 95%

Light, as the receiver only stores a public key. To be considered depending on the
specific application threats

Time synchronisation



The OSNMA Roadmap: the stepstones on the way to full
service provision
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PREPARATION
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TESTING

2023

SERVICE
PHASE

Users feedback

Support market and

System readiness
products development

Benefit for users and

Operations readiness society
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Fine tuning (upstream
and downstream)
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Objectives of the OSNMA public test phase

 Validation of critical
OSNMA service
elements (ICD).

* Engage stakeholders
* Build a strong
 Complementary geslzll\;cll\;zs:slziswnh e towards OSNMA service

rovision
SRS * Foster OSNMA adoption >

U A /

e Gather lessons learned
and recommendations
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How to join the OSNMA test phase

@ Qsceurapasi BN BN "C

&y reomine gsiesen sl camoworang. [ rMocsc e vunies.. [l =W Fukicatian Ce. ] EsM Workng spaze B LR EGNDS Contra. @ Gallss serace rea #  [E Readrmg st

HOME FAQ LOAIN REGISTER mow f in B EU \
(ZusPAm g

European GNSS Service Centre

B =socine §F van members Gora

GALILED | GNSS MARKET & ELECTRONIC SYSTEM & eE T | SUPPORT TO
| APPLICATIONS LIERARY SERVICE ETATUS DEVELOFPERS

OSNMA PURNLIC ORSERVATION TEST PHASE

GALILED GALILED
HELP DESK @ SYSTEM STATUS
GMSS SIMULATION AND TESTING w
DU EXPERTS WILL FROVIDE ANSWERS CLICK FOR SATELLITE
TO VIR QUESTIONS, IRCIDENTS AND PRODUCTS REGUESTS INFERMATION AKD HOTIFICATIONS GALILED SATELLITE METADATA

GSNMA Publlc :‘_". II:“: HEQUICHK G SOURGCE CODE
Observation Test Open Service Navigation ", i = &, * =50 S U

Message
Public Observation
NOW OPEN

iz SN IMA Puiblic

The target users are receiver manufacturers, application developers, members
of research institutions, or similar.
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Very good performance
during the OSNMA Public
observation phase, both
in terms of availability
and integrity. To be
improved with coming
system releases in
advance of service
declaration.

OSNMA Performance
being reported as part of
the OS Quarterly
Performance Reports

Successful Tags [%]

for SINGLE FREQUENCY

Availability [%]
for ADKDO

100
99.95
99.9
99.85
99.8
99.75
99.7
99.65
99.6
99.55
99.5

105

100

95

90

85

80

75

70

Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22

=N
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https://www.gsc-europa.eu/electronic-library/performance-reports

Available documents
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Multiple documents and presentations avail

e Galileo OSNMA User Interface Control Document (ICD) for - -
the Test Phase superseded by Galileo OSNMA SiS B = _\}Q
Interface Control Document (ICD) for the Service Phase ;3 3 e TH:
Specifies the interface between the Galileo Space SA01RY WSTTOOESIE
Segment and the Galileo User Segment &

e Galileo OSNMA Receiver Guidelines for the Test Phase ->
superseded by Galileo OSNMA Reciever Guidelines for
the Service Phase

7. N5HMA SFRIICE CRAARCTEREATIN

Instructions for the user segment implementation of the
OSNMA functionality, including requirements, interfaces,
and steps to be followed

* OSNMA Info Note ,M'J — r'::::-l------ = "
Description for the Service provision phase, including Qo= © - e

high-level details about the keys' authentication process, =

i ilty, user VS
receiver compatibility, user interface and target markets N YE W Y e ™


https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_User_ICD_for_Test_Phase_v1.0.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_SIS_ICD_v1.0.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_Receiver_Guidelines_for_Test_Phase_v1.0.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_Receiver_Guidelines_v1.0.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_Info_Note.pdf
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OSNMA service roll-out logic

Publication of ) . .
OSNMA SiS ICD + — SiS format as per Ser\.n'cg S|§ ICD ' OSNMA
RX guidelines for Enhanced GSC capabilities, including crypto

material provision through sftp and Public Key service
ifi declaration
Certificates

v \4 v

Dec 2022 Q2 2023 end 2023

service phase

OSNMA SiS as per Test ICD

current SiS OSNMA SiS as per Service ICD

Cryptographic material updates -> GSC

Advanced publication
of operational
cryptographic

material 22



OSNMA is already here

Service declaration will be achieved soon

Please use it!
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Linking space to user needs

Get in touch with us

Www.euspa.europa.eu

L]
f EU4Space [N EUsPA W oetusspace @spacedeu O cusen

The European Union Agency for the Space Programme is hiring!

Apply today and help shape the future of #EUSpace!



http://www.euspa.europa.eu/
https://www.instagram.com/space4eu/
https://www.linkedin.com/company/european-gnss-agency
https://twitter.com/EU_GNSS
https://www.youtube.com/user/egnos1
https://www.facebook.com/EuropeanGnssAgency
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