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Presented by: Dr J. Ventura-Traveset
Head of EGNOS Mission and System Evolution Section
European Space Agency (ESA), EGNOS Project Office

W <
\xﬁ esa European Space Agency

=M= sE S SIS R



=N TSI E oIS

QOutline
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» Information on EGNOS Test bed Status
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EGNOS: The European SBAS
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SBAS: A worldwide Initiative
Today and ...

8 an integral p
of 3 inter-regional systems *

ESA/EGNOS/JV/4



{-esa

=N TSI E oIS

... In the mid-term future .
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EGNOS Technical Qualification and
EGNOS Initial operations

» All Sub-systems deployed and under initial

operations. Ceosa
1

» The EGNOS formal qualification process (ORR) ‘z\ i
was held May/June 2005. A thorough review with Editoria

it
{-esa

more than 60 peers, including external Civil EEEEERtn. SEORCREREE |
Aviation experts, GJU and Eurocontrol reviewers. e
A formal Board held on 16 June 2005 ST e
concluding: SEIETEES omhomER oo
Countdown to E;ENOS
* EGNOS Technical qualification is SFEE ShEEiTnsy SRR
successful, subject to the completion of e e
review actions and recommendations e e o o
-;;”-:nm“m:;:- memwred EGHOS parformance with up

+ 3l afthe 34 BME have boan deployed with
sk Goltenl, E1 Dok, Mouakohost and

* EGNOS AOC requirements have been N -
verified and are largely met e L

Thin. rerurba ble effort will sbow EGHICS

* the system is ready to enter into Initial S
Operations as EGNOS V1.0 =
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EGNOS Initial Operations

» EGNOS Initial operations kicked-off under Contract with ESSP on
July2005. EGNOS shall reach Initial operational stabilisation in January
2006.

» EGNOS GEO Transmissions today:

* PRN 124: EGNOS initial operations (ESSP Contractor)

* PRN 126 EGNOS Industry Contractor: implementing some post-
ORR complementary tests

e PRN 120: EGNOS Test bed transmission maintained until EGNOS
operations are stabilised (6 months). Under ESA direct control.

ESA/EGNOS/IVI7



{-esa

=N TSI E oIS

EGNQOS Disclaimer

At this moment the EGNOS SIS is currently provided without any
warranties. The use of the EGNOS SIS is at the user’s own risk. The
EGNOS SIS is provided for test purposes without any warranties
regarding availability, continuity, accuracy, reliability, fithess for a
particular purpose or meeting the users’ requirements.
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EGNOS Planned Services

'-.—.—.

Commercial
Service

Open Safety of Life
Service Service

Precise dates to be decided by the European Commission with GJU/GSA
ESA/EGNOS/IV/9
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EGNOS Accuracy measured performances during the
EGNQOS qualification campaign

Example: Accuracy (in meters) measured on 22 February at 9 locations (*)

£

Place | Paris Toulouse | Madrid Brussels Geneve Palma de | Lisbon Cork Berlin
Mallorca

HNSE 1.0 1.0 1.1 0.8 0.9 1.1 1.1 1.3 1.1

(95%)

VNSE | 1.3 1.6 1.4 1.6 1.5 1.5 1.7 1.9 1.6

(95%)

HNSE (95%) 0.8-1.5 m (where within 1-3 meters expected)
VNSE (95%) around 1.3-2.0 m (well within 2-4 meters expected)

(*) inputs provided during ESA IMAGE Workshop by different partners
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Cumulative SIS-2 perf. measured at ESA/EPO In Toulouse

ESA — Toulouse: more than one million samples Graph Area Legend
recorded from the 11t to the 25" February 2005
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Integrity

» No single MI event in user domain at any location in Europe (over
20.000.0000 samples analysed)

» Comfortable safety margins;

» No pseudorange underbound events;

» Results of deployed system in line to factory results at user and
pseudorange level.

» Note: Complementary performance analysis performed for October
2003 storm (“worst” day of last IONO solar cycle) showing excellent
results (dedicated presentation).
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Performance measured July 6, 2005, PRN 126,

VPL (m)
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Experimental ESA Real time performance website

| ECA0 il e r{osmact W rovet ET el LA T E‘I

Be [ e Fportes [k beb

€} O MG P @ 2-5 @-LJH 38

Thix ESA website provides quast-real |Jng N- -
overy hiwr) onthe EGNOS measured performances (per
&3

» Aiming at supporting applications ESA has created an EGNOS
Real Time Performance website www.esa.int/navigation/egnos-pro
ESALLEGNQS/IN/16
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The EGNOS Technical User Interface Document

EGNOS UID
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In parallel to the start of EGNOS operations, EGNOS needs to
respond positively to the dynamic GNSS environment

» GNSS environment has changed significantly:

Galileo programme (EGNOS integration concept)
GPS Modernisation program (lIR-M, IIF)
Glonass modernisation programme

New L1/L5 GEOs

Export opportunities for SBAS technology
GPS/SBAS L5 standardisation work

WAAS Modernisation program launched

NoghkwdE

New
» EGNOS provides the best SBAS performances B ocinients
worldwide today. This European excellence needs
to be maintained.

» Itis key to modernise EGNOS without disturbing
nominal operations and service provision which
need to proceed (similar to WAAS Approach).

» EGNOS V2 and V3 concepts. Definition study
launched by ESA in June 7, 2005 with EGNOS
Industry consortium.

SNOS/JV/19
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Reduce (Galileo e
time-to-service GALILEO

“ EGNOS/Galileo
Combined Services

EGNOS V2

Mission Drivers
Reduce Operational

EGNOS coverage i Cost

expansion .7 a
K

" European leading-edge
Technology
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EGNOS V2 and V3 versions conceived in 2006-2010

STEP 1 STEP 2 : EGNOS Evolution Programme

ESA/EGNOS/JV/21
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Proposed EGNOS core Infrastructure Evolution Plan
focuses on user-beneficial functional evolutions

(

STEP 1 STEP 2: EGNOS Evolution Programme
EGNOS V2.1 EGNOS V2.2 EGNOS V2.3 EGNOS V3
in 2006 in 2007/8 in 2008/9 in 2010/11
EGNOS Data \ﬁegional 15 Message /M@Concem
Server Extension standards and (Multi-

Extension to
MEDA Region

Critical
technologies
assessment

Consolidation of<
EGNOS

Infrastructure
Evolution Plan

Module (REM)
oncept

Extension in
Africa

ESA ALIVE

initial L5 GEO
oadcast

GPSL1/L5/Galileo
/Glonass
enhanced RIMS
receivers

constellation
egional Syste

»GPS L5
augmentation Service

»Galileo
Augmentation (TBC)

»Glonass
modernisation
augmentation (TBC)
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EGNOS Data Server Concept

EGNOS Data Access Syvstem (EDAS) User
............................................................. ’ Application
: : Service Demonstrators
E Provider Perimeter
E Perimeter e - —

: EGNOS Data I Sy !
EGNOS : Server i User |
System : Perilmeter 2 Apps |
Architecture T e e o — - E |
Perilneter E I g
|
|
|
|
I
RAW DATA !> T I
: I |
: ¥ Service I s I
| I 2 ) I «|  Provider l User I
. Vo s s i i O
: [ — -l- o — ot I
|_ _

EGNOS Data
Ser\rerICD
Ilent SWICD

-------------------------------------------------------------

Access to EGNOS RIMS and EGNOS Message data in Real time.
Highly enhances EGNOS Multi-modal capabilities: EGNOS broadcast
through Internet (SISNET), RTCM, RDS, DAB, WARTK, etc
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EGNOS V2.2: Regional Extension Module Concept

> Regional Extension Module Regional Extension Module
concept should allow:

« EGNOS extensions to be based
as much as possible on recurrent
extension design concept

e Extension in steps through
connection of several REM unit:
controlled system scalability

Regional
Reference StatioMdonitoring center

Atomic
clock

Raw GPS

measurement tratd
* Provide operational autonomy /Wlde N
to the extended region Area )
* Clean & simple interfaces with " Network /

EGNOS Core system for
extended region

* No degradation in EGNOS
ECAC in case REM remote

problem \@‘/ ‘\
> Concept currently assessed as REM 2 —cnos |
part of EGNOS Definition Phase. )

> First instantiation: Africa REM n /a

extension (3 to 4 REM modules)

ESA/EGNOS/IV/24
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Potential EGNOS Extension areas
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EGNOS V2.2: ESA ALIVE concept: provision of Disaster

Alert messages through SBAS services (1/3)

Disaster prevention, mitigation and preparedness are
better than disaster response. The possibility to use Satellite
Based Augmentation Systems (SBAS) message broadcast
capability as a means for disaster announcements has been
assessed internally at ESA:

ESA ALIVE concept (Alert Interface Via EGNOS)

The SBAS Systems have a number of inherent characteristics
which make the SBAS solution very attractive (discussed
later)

ESA EGNOS P.O consider the ESA ALIVE concept as a
meaningful and viable concept, which may be implemented
in a reasonable short time frame, contributing to save lives in
the event of disasters.

Together with ALIVE, EGNOS could also provide other critical
communication messages (SAR Return link, Information to
Avionic users, etc).

This proposal is to be consolidated and discussed (on-
going) at relevant European and United Nations agencies,
relevant Non-Governmental Organisations (NGO) and the
European Commission

ESA/EGNOS/IV/26
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EGNOS V2.2: ESA ALIVE concept: provision of Disaster
Alert messages through SBAS services (2/3)

Centre #1

Disaster ~
Management

Disaster ’.

Management
Centre #N

to the disaster
management centres
via setvice providers

==

Disaster Management | EGNOS MCC
Data Server
Disaster
Management
Interface
Conversion
to raw SBAS
format
m CPF
Applications _ EGNOS
Message - Message
Manager Generator
EDAS

o

to the users

Service Provider

I  via service providers
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EGNOS V2.2: ESA ALIVE concept: Why SBAS may help?
(3/3)

» SBAS receivers get alert message and also have their position
simultaneously. Only users concerned need to act;

» Unique worldwide standard: All SBAS receivers are identical,

» SBAS operated with all guarantees: Safety of Life, Institutional
control, 24hour no Stop; confirmation message is broadcast in time.

» Can be implemented in very short term: pragmatic approach,;

» Works in places with no infrastructure or where infrastructure is not
operational

» Potential Global coverage with all other SBAS;

» GALILEO enabler: Service continuation/redundancy through Galileo.

ESA/EGNOS/JV/28
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Multi-constellation Regional System MRS: EGNOS V3
discussion concept (1/2)

Regional GLONASS-M and Glonass K

“ ‘ GPSL1and L5

\GALlLEo (TBC)

GPS UDRE,

GLONASS UDRE,
GALILEO UDRE,
GIVE

regional

userS\

EGNOS V3/MRS
?2\ Alert

Regional /—/
Processi

GPS UDRE,
GLONASS UDRE,
GALILEO UDRE,

GIVE
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EGNOS V3: multi-constellation context. Why? (2/2)

» EGNOS is already a multi-constellation system. Concept is proven to work: Two complete
different constellation but same SBAS messages to users.

» SBAS users may take advantage of all Satellite constellations and frequencies: enhanced
performances and full Robustness (sole service).

» Other SBAS already indicated this is their modernisation trend. Interoperability issue.

» EGNOS V3 may have a lower operational cost than EGNOS V1 (e.g. GALILEO IPPs
allows reducing number of EGNOS reference; some of the Galileo stations (GSS) could also
be used as part of EGNOS V3, ...).

» Provision to Safety of Life (e..g. Aviation) based on well known UDRE/GIVE/xPL
standardised concept which simplifies SoL service introduction and standardisation work.

» ICAO (May 2005) has confirmed operational interest of GPS L1/L5 SBAS augmentation
service and the need to developed SBAS L5 Standards (on going at EUROCAE and RTCA).

» Allows obtaining benefit of GPS L5 and GALILEO while constellations are not fully deployed
(say EGNOS V3 could provide SoL information to GPS L5 and Galileo already when, say, 6-
8 satellites are deployed).

Currently, EGNOS V3 concept under ESA assessment in close coordination with the
Galileo Joint Undertaking. This is only a study concept today.

ESA/EGNOS/JV/30
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Information on EGNOS Test Bed (ESTB)
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Issue 1: Receivers compatibility: Preparing for EGNOS
Open Service

» ESA following the request of the EGNOS Mission Board is
Implementing MOPS MTO0/2. This will be technically ready Jan/Feb
2005, and could be installed for EGNOS Operations Q1 2005.
European Commission and GJU should then decide is EGNOS Open
Service is formally declared.

» In terms of user SiS receivers compatibility for Open service, to your
knowledge, is there any additional MOPS issue (in addition to MT
0/2) that may be a potential problem (e.g. concerning current
broadcast SIS PRN 124)?

e DO 229 C MOPS MT 17 Configuration?
e GEO set to non monitored in PRN 1?

ESA/EGNOS/IV/34
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Issue 2. Coexistence of Open service and testing
satellites

» When Open service will be introduced MT 0/2 and MTO GEO
satellites will coexist (e.g. PRN 120 and 124 may transmit MTO0/2
while PRN 126 is used for upgrades/testing in MTO mode.)

» Is this situation anticipated? How will receivers make the difference?
Where cane ESA or EGNOS operator help in this respect?

ESA/EGNOS/JV/35
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Issue 3: MT27/MT28: preparing for EGNOS extension
beyond ECAC service area

» EGNOS service extension beyond ECAC is currently under
assessment by ESA. This requires the implementation of either
MOPS MT 27 or MT 28. Both are currently under assessment.
According to the MOPS standards, while these messages are
optional to SBAS service providers, the capability to process/decode
both messages is mandatory for receiver manufacturers. WAAS
today implements MT 28.

» Based on your knowledge, may you please confirm that there is no
problem for receivers compatibility whatever is the message
extension option retained by ESA (either MT 27 or MT 28)?

ESA/EGNOS/JV/36
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Issue 4. Information provided today by ESA and planned
EGNOS UID
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» Today ESA provides information on EGNOS through some dedicated
professional websites and is intending to provide the EGNOS User
Interface Document.

» What additional information may ESA or EGNOS operator provide to
Receiver manufacturers in their support?

ESA/EGNOS/JIV/37



