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Constellation Design

« Target site: Ispra (Italy)
« 220 satellites
« 1200 km altitude

80 42 6
65 81 9
50 49 7
10 48 8
220 30

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

lﬂoooo,wlc Apr 62025 02:00.00 UTC Apr 6 2025
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@ Satellite Geometry

Ispra - full day\

LEO satellites offer, for a target point on Earth, an improved
random access to good elevation satellite, which quickly spans a

wide elevation range over the satellite passages.
*  When Galileo and LEO are mixed the slow/fast pattern is already

well addressed in a 1h scenario.

Fast dynamic and geometry diversity
are the main design driver of PPP
improved convergence
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Simulation Architecture
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Ephemeris Errors

Eph Error (LEO)
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QD Positioning accuracy and convergence
>

GAL HAS

Position error(GPS week=2268)
T T T,

—_— 02 F T 3
E :
5 0 1 7
E
G .02F 4
"73 0.4 bl
@ -0.
w sl ‘ ! ! ‘ ‘ !
1.3719455 1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) 109
T 04 . . .
H
= 02 |
5 .
T
= of : .
E[ L
(@]
Z _02 1 L L
1.3719455 1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) «10°
1 [ T T T T ]
£
5
£ of 1
o
>
1 1 1 I
1.3719455  1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) %102

)

GAL + LEO HAS

Position error(GPS week=2268)
T T T T

=
5 ° |
o -0.2 1
s
% 0. i
2 0.4
w g I I I I I I
1.3719455 1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) %10°
04 T !
H
= 02r i
(5]
T
= o ]
o
o
Z _02 Il Il Il
1.3719455 1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) «10°
1 C T T T H
E
=
£
Y T
[=1
=)
1 ! 1 1 1 1
1.3719455 1.371946 1.3719465 1.371947 1.3719475 1.371948 1.3719485 1.371949
GPS Time (s) «10°

© Royal NLR 2024 - NAVITEC 2024 | 7



w7
QD Integrity Monitor
2
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Batch Integrity Monitor

» Capture PPP (EKF) behaviour

> Able to capture slowly growing errors

» Adaptable (multiple windows) for
cascading faults

Failure detection
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> Simulation Results; accuracy and integrity

Accuracy GAL (BRDC) GAL (BRDC)+ GAL (HAS) GAL (HAS)+
LEO (BRDC) LEO (HAS)
Horizontal [m] Steady 0.24 0.09
State RMS
Vertical [m] Steady 1.51 0.68 0.29 0.16
State RMS
Integrity (PL) GAL (BRDC) GAL (BRDO)+ GAL (HAS) GAL (HAS)+
LEO (BRDC) LEO (HAS)

Horizontal [m] 95t prtl 2.92 1.38 1.30

Vertlcal [m] 95th prctl 8.47 2.97 2.78 2.83
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g@ Wrap-up

« Augmented LEO architecture
— Spirent signal generator enabled
— Implementation of real HAS corrections
— PPP implemented
— Integrity monitor implemented

* LEO improvement for
— Vertical component

— Convergence time

 Integrity performance without cascading fault on par with HAS.
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