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1. SAR Galileo State of Play
2. SAR Galileo new Services




When there are no other means:
QuickFacts 2022

* SAR Events: 1144
» People Rescued: 3.223
* In Europe: 390icHaS




GalileoServices
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SAR/Galileo Programme

General Overview

Search and Rescue
Forward Link

Search and Rescue
Return Link
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| 2 Forward Link Service Coverage Areas (ECA and
1 IOCA) as a contribution to Cospas-Sarsat MEOSAR

. °.>: Programme with:
| = 4 European MEOLUT acting as one
! deployed in:  Maspalomas (Spain)
: Spitzbergen (Norway) , Larnaca (Cyprus),
I Reunion (France).
: = 24 SAR L-Band SAR repeaters onboard the
: Constellation
: = 1 Coordination and Monitoring Facility
. deployed in the SAR/Galileo Service Centre
! in Toulouse.
: = 7 Reference Beacons spread over the
: Service Areas for Service Monitoring
\ purposes.
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| Return Link Service a global service enabling a :
| communication link back to the originating |
I emergency beacon through the Galileo Navigation |
i Signal in Space (I/NAV E1) sending a confirmation |
: message (RLM) to the user that the distress signal :
\_ has been localized by the System. J
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Indian Ocean Coverage Area
(I0CA)
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SAR Galileo -
Contribution to the worldwide SAR effort in Cospas-Sarsat

e SAR payloads on board of Galileo satellites

o Ground Segment for the Forward Link

e Ground Segment for the Return Link

+ Galileo Contribution

Wi DBY]

« thelargest Space Segment (L-band) contributor
« thelargest Ground Segment contributor (4 MEOLUTS)

» the only Return Link Service Provider



SAR/Galileo
Space Segment

+ Today
« 24 Operational Satellites
« 2 new more ready to be added

Launch of GSAT0103 and GSATO0104 first two Galileo
Satellites with SAR payloads on 12th of October 2012
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SAR/Galileo ez |
Space Segment

Current Status
Reported at the Galileo GNSS Service Centre

https://www.gsc-europa.eu/

Satelfits Name Cospas-Sarsat ID | OperatingMode | FLS Operational RLS Operational
] Status Status
N& - NiA

€05 Q/ GsaTo101? £l

BO5 6 Y, ’ GsaTOL02* E12 NiA £ NiA
/s &4 ,6 o GSATD103 E19 219 a1c90 F us
e’ B14 - ﬁ____e_r—ﬂ——*___i_fi_ caaTO1042 £20 420 ALC50 F NOT AVAILABLE
e — / il GIATO201 EiB 418 ALCTD F USABLE
- / Boa / 7J__7_f7~ff" GEATOZ02 El14 411 ALCI0 F USABLE
/‘f __,___,___ﬁ——ﬁ—*—_’#_c_cé__ GSATO203 E26 228 ALCFO F USABLE
N il = )_303 / GsATazZ04? 22 a2 ALCTO OFF NOT USABLE

7/, .
/,/ __7—¢—‘—'__7_ — GSATO205 E24 421 ALCSO0 c USABLE
7——7*/0‘_)___7!—___7_ 7 coz2 GEATOZ06 E30 430 ALCFD F USABLE
—— P £

/ B02 / R GEATOZO7 E07 407 ALCF0 F s
s/ i __—e—‘—{___ GEATO208 £08 408 aLcs0 F UsABLE
e g
Ea GSATO209 £09 409 ALC90 F USABLE
7 e F. & 2
. . - L GEATO210 £01 201 ALceo oFF NOT USABLE
/ 120 et 2400~ Relative RAAN
o A GSATO211 B2 407 ALCRO F USABLE
o co8 ° b
/ GEATOZ12 =03 403 ALC90 = USABLE
_#_,__———————*___7 GSA4TO213 B 404 ALCFO F USABLE
- v @7 GaATOZ14 £03 205 ALCF0 F USABLE
/ g B GEATOZ15 E21 am aLcoo F Us
8 . GEATOZ16 E25 425 ALCT0 £
= w6 9 Occupied slots
/ GSATO217 E27 477 ALCS0 F
7/ O Unoccupied slots
GaATOZ1S £31 a3t ALCo0
/ GSATD201 & GSAT0202 satellites . -
/ GEATOZ19 E36 436 aLcso £
{snapshot — relative location will evolve over time)
/ GEATO220 £13 413 ALCFO F
GEATO22L E15 415 ALCT0
GaATOZ22 £33 433 ALcoo
GEATO223 E34 434 aLceo F

GEATO224 E1D 410 ALCPD F



SAR/Galileo Ground Segment:
Overview
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@ ® Spitsbergen

MEDLUT, REFBE

Santa Maria 9
. REFHE

o e Larnacs @@

TEDLUT, REFBE
~ Maspalomas @@

MEOLLT, REFBE

New SAR/Galileo Site in Greenland hosting the 8™ Reference Beacon expected to 84 Lu Az y ;

be ready this fall SAR Galileo Sites
All EU MEOLUTSs are now fully technology refreshed in 2023 obsolesence free and

ready to support Cospas-Sarsat evolutions (i.e. Second Generation Beacons). @ MEOLUT: Medium Altitude Earth Orbit Local User Terminal
New MEOLUT in La Reunion and Reference in Kerguelen in support of Indian
Ocean Coverage.

Backup RLSP infrastructure under procurement for a redundant and more robust
Return Link

@ REFBE: Galileo/SAR Reference Beacons
B SGSC: SAR/Galileo Service Centre

okerguelen ° RLSP: Return Link Service Provider
REFEE

S350




SAR/Galileo Ground Segment: #evspace R
The MEOLUTSs (1/2)
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SAR/Galileo Ground Segment:
The MEOLUTS (2/2)

Providing Data since November 2022
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SAR/Galileo Ground Segment:
The Return Link Service Provider (RLSP)
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RLM . RLM
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Average of 37seconds
Emergency Beacons ( RLSP to bea con)

RLS is the backbone for future Galileo Services



SAR/Galileo Service: e
The Coverage Areas

<USPFHE
=
-

Indian Ocean Area Coverage Area

European Coverage Area (I0CA)

(ECA)

7 Reference Beacons continuously transmitting are used for Service Monitoring



Search and Rescue
Forward Link

Search and Rescue
Return Link

SAR/Galileo Service Performance
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Service Availability [2020-2022]
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SAR/Galileo RLS Availability
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SAR/Galileo Service Performance: ez | @Spn-
Probability of Detection [2020-2022]

Probability of Detection - Valid Message (Nominal or Degraded Status)

Availability [%]
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====Targetline —e— GAL-EU1 (Toulouse) —=— GAL-EU2 (Spitsbergen) —a— GAL-EU3 (Santa Maria) -—=<— GAL-EU4 (Maspalomas) —— GAL-EU5 (Larnaca)
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SAR/Galileo Service Performance: v || (seam
Location Probability in 10min within 5km [2020-2022]

Availability of Successful Location within 5 [km] - From 1 to 12 bursts
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==<<Target line =—e— GAL-EU1 (Toulouse) —#— GAL-EU2 (Spitsbergen) =—#— GAL-EU3 (Santa Maria) =< GAL-EU4 (Maspalomas) === GAL-EU5 (Larnaca)

Mean Location Accuracy 784m;



SAR/Galileo Service Performance: #EU Space
Return Link Delivery Latency [2020-2022]

SAR/Galileo RLM Delivery Latency < 15 [min]
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The average RLS delivery latency achieved is under Tmin computed from Galileo to Beacon.
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SAR/Galileo Service Performance: #215pace R
Summary
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* Excellent Forward and Return Link Availability > 99.9% which
contributed to 390 SAR events with approx. 1,389 people
rescued within EU territories during 2022.

« All Service commitments (MPLs) were met.

«  Main Performance Metrics:
1. Forward Link Detection Probability constantly at 100%;

. Location Accuracy within 5km > 99.8 %

EUROPEAN GNSS (GALILEO)
SAR SERVICE
QUARTERLY PERFORMANCE REPORT

2
3. Mean Location Accuracy 784m,;
4. Return Link Delivery Latency <1min

All SAR/Galileo Service performance commitments for both Forward and Return Link are published on a Quarterly Basis at the
Galileo Service Centre Website (Wwww.gsc-europa.eu)
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2. SAR Galileo new Services
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Galileo Future Services: #e1/5pace
Enhancing the Galileo Emergency Solutions Porfolio
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SAR/Remote Two Way
Beacon Communication

S Activation - > p N 0 )

The Return Link Channel is the backbone of future evolutions with the following characteristics: |
1

* Low bit rate (10 bits/s); Short messages (80 or 160 bits) .

* Global coverage; Reliable (multiple satellites, available with no ground infrastructure) i

' ~ Emergency

Warning
Service

Distress
Position
Sharing




Remote Beacon Activation (RBA)
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On-Demand Activation and Tracking of Distress Beacons

/'_/

\

o Aircraft Operator becomes

o Galileo Mission Segment

o Beacon starts transmitting

High-level concept

N Bmmzﬁb Q%

Authorised User and requests
activation of beacon in distress

User Management Function .

. . Transmit
authenticates Authorised o
User, validates and forwards
request

uplinks message

Satellites broadcast over
target area

distress alerts, allowing for it Uplink

to be located and tracked by
the Authorised User

Authorised

User
(Aircraft Operator)

o Request

User
Management
Function

Validate
and forward

Galileo
Mission
Segment

20



Send acknowledgement and
distress position embedded in
Return Link Messages (RLM)

Forward Link

SAR - Search and Rescue,

MEOLUT - Medium Earth Orbit Local User Terminal
MCC - Mission Control Centre

RCC - Rescue Coordination Centre

Two Way

Enabling basic but effective communication between the RCC and the
persons in distress

Communication (TWC)

ropean Union Agency for the Space 2rogmme

O (The SAR/Galileo Two Way Communication (TWC) is a \
Confi tivati new capability for SGB allowing to establish an effective
Q on !gmsc Ivation " communication channel between Rescue Forces (RCCs)
. ?c)rl?v\v/;r?j rg:;ggszzs' fon and the Beacon User through a web interface and RLS.
Authorised User 1. Activated beacon sends distress Alert messages
(RCQC) 2. Messages are detected and the beacon is located.
3. Three initial set of automatic questions
prompted to the user allowing SAR forces to
increase the SAR operation success.
4. Communication is performed through codes
defined in shard Libraries (i.e. 101010 equal Fire)
5. Rescue Services can establish a communication
channel through a Web interface enabling them to
: \ submit follow-on questions.
,-:=. C-Band Galileo Mission Uplink ( \\ . Increased SAR Ops preparation
2o ‘\\ 4 . Awareness during SAR operation
Galileo TWC Web interface v«\@ ; . Early False Alert identification
o Galileo . \_ -/
& Satellites " <,
4 o
> ®
(S s
%& N %
0 bé\ %
VS %

Cospas-Sarsat detects and
locates beacons’
emergency alerts and
distributed the relevant

SAR MEOLUTs data to RCC and TWC



Two Way Communication (TWC)
Maturity Level

Show Emergency x o+

€« C 0 A Nonsécurisé | uipildo.com/ratumMessage/show/153 2 % ®» 0O &

 Viebex Vot sspace paric. % Lego Mker| Desp..

Emergencies  Libraries  Logout

i Emergency 20220927123606

Created on 2022-08-27 12:36:06 » Last message received 2022-09-27 12:36:06. >  cosedon Close session

Radeau de sauvetage A bord du radeau de Eau potable disponible?
disponible? sauvetage? Status-
Statia- Statue: Recsived —_—
oul Non

T

personnes }‘ = I
Nombre de personnes Besoin d'assistance Couleur des vétements de
impliquées? médicale? I'homme a la mer?
Sttus: Roceived Status: Rocsived. Status-
1 Bl Non Blane i ] nor |
Jaune e | Rowe |
Bleu Vort

RUI| © 2022 SERENITY

Cospas-Sarsat expressed general agreement that TWC would be a
desirable capability. Work is on going to define the general requirements
and delineation of roles as well as the implementation timelines.



+High Level Concept:

* Enrichment of current SAR/Galileo RLS
enabling a Authorised SAR Forces to
shared confirmed Distress situation with
other nearby users or pre-defined groups
to accelerate SAR rescue :

e Two identified use cases:

» At Sea: Inform nearby vessels of the
mayday (similar to Distress Alert
Relay)

» At Land: Reach linked people on-
zone  (other  trekking  people
equipped to react)

SAR/Galileo Distress Position Sharing
Location Sharing of Distressed People to Potential Help Nearby

Send acknowledgement and
distress position embedded in
Return Link Messages (RLM)

SAR - Search and Rescue,

MEOLUT ~ Medium Earth Orbit Local User Terminal
MCC — Mission Control Centre

RCC - Rescue Coordination Centre

@)
(N

#EUSpace

Confirm activation and provide 7
Authorised User beacon position

(RCC)

2. N
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K- G a-

The SAR/Galileo Distress Position Sharing (DPS) is a
function of the Return Link Service (RLS) enabling
Authorised Rescue Coordination Centres (RCC) to share
the position of a Beacon User in distress with other
nearby Galileo receivers.

1

Activated beacon sends distress alert messages
are d d and b is| d by

Galileo.
Receipt of distress messages is acknowledged,
enabling Authorised Users to share beacon position
to nearby beacons or other devices with Galileo
receivers via the User Management Function.

~

P -
L
Return Link Service Galileo
Provider with User Satellites
Manngement Funr:tinn

(Galileo o
) 9 Locating

SAR Beacon Dnstress ALERT

Galileo Receivers

Detect and locate
Cospas-Sarsat beacons’
emergency alerts

MEOLUTs



Send emergency warning
messages embedded in Navigation
data to a specified area

Acknowledgement

EWS-PC - Emergency Warning Service Processing Component,

EWS-ADP - EWS Authorised external Data Provider
EWM - Emergency Warning Message

O
N

EWS Authorised
Data Providers

f)

EWS Processing
Component + Galileo X
Ground Segment

C-Band Galileo Mission Uplink

EWS
Receiver

Galileo Emergency Warning Service (EWS)

on-demand broadcast of alert messages and associated guidance to affected
population in minutes

Galileo
Satellites

[The Galileo Emergency Warning Service (EWS) is a \
function which is able to alert specific areas
worldwide of current or impending emergency events
affecting them.

1. Authorised Data Providers (e.g. national civil
protection authorities) submit service requests
to the EWS processing component (EWS-
PC).

2. The Galileo system then sends corresponding
Emergency Warning Messages (EWMs) via
the Galileo Open Service (E1B/E5) to specific
areas and during a determined period of times,
both specified in the service requests.

End Users with EWS capable equipment receive
the Emergency Warning Messages, but only
those within the specific area display the alerts.
4. The Galileo system acknowledges the good
dissemination of alerts back to the EWS-ADPs.

9 \e _/

Emergency
Warning
Service

EWS
Receiver
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Linking space to user needs

Get in touch with us

wWww.euspd.europa.eu
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The European Union Agency for the Space Programme is hiring!

Apply today and help shape the future of #EUSpace!




