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The ESTEC Navigation Laboratory (Naviab)
supports test campaigns for navigation and
telecommunications services for both ESA
and non-ESA projects based on a contract.

It manages the laboratory where there are
all the required tools and equipment to test
GNSS systems and applications. Mass-market antenna
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Open Innovation Lab (OIL) setup test esa

* Two test campaigns have ;7/ l
been performed two validate
the system capability. ’

42 TB of data has been

collected!

ESA NAVISP

:@

Open Innovation Laboratory opened in Debrecen, Hungary to redefine Space
System testing () &7

On March 20th 2024, Emerson's Test and Measurement Business Group

(formerly NI (National Instruments)) in collaboration with the ESA NAVISP
declared the grand opening of the Open Innovation Laboratory in Debrecen,
Hungary. This facility will help redefine space system development and deployment
by introducing advanced test strategies aimed at reducing costs and mitigating
risks.
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Test 1. RF ports Phase Stability
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Simulation Results esa

 Multiple RF ports simulator has been used to simulate the GNSS satellites.
 Two array antennas have been investigated 1) Rectangular Array; 2) Y-shaped array.
 The IQ samples of 4 RF port have been collected using the ADGIL system.
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AoA Estimation : MUSIC algorithm esa
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Test 2: Interference Mitigation Capability
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Rectangular Array Eesa
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Simulation — 1CW + NBPSK + AWGN jamming signals Eesa

Carrier-to-Noise density ratio (C/N o} for the tracked gpsl1 satellite
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Simulation — 1CW + NBPSK + AWGN jamming signals Eesa
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Y-shaped Array Eesa
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Simulation — 1CW + NBPSK + AWGN jamming signals Eesa
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Test 3: Live Signal Beamforming Capability
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Open Sky Array Antenna

e Measurements of L1 frequency band ( BW =50 MHz for 15 minutes)
e Measurements of L frequency band ( BW =500 MHz for 5 minutes)
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Open Sky Array Antenna

Single Antenna

Carrier-to-Noise density ratio (cmo) for the tracked gpsll satellite
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Open Sky Array Antenna

Single Antenna

Carrier-to-Noise density ratio (cmo) for the tracked gpsll satellite
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Beamforming
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Canyon-like Environment

e Measurements of L1 frequency band ( BW =50 MHz for 15 minutes)
e Measurements of L frequency band ( BW =500 MHz for 5 minutes)
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Canyon-like Environment

Single Antenna

Carrier-to-Noise density ratio (C/N,) for the tracked gpsl1 satellite
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Canyon-like Environment

Single Antenna

Carrier-to-Noise density ratio (C/N,) for the tracked gpsl1 satellite

Beamforming
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Test 4. Playback Capability
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Zero Baseline Test esa
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SMR (dBHz)

Multipath (m)
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Possible Utilizations
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Possible Utilizations

1) Record and replay coherent RF ports
- This feature enables array
antenna signal processing, dual
polarizations signal processing, and
jamming and spoofing testing.

2) Four RF channels with a simultaneous
bandwidth of 500 MHz
- This feature enables new
technologies testing (such as phased-
based ranging) with GNSS signals.

PXla- 1095

Eesa

Proposed Solution:

* Daisy-chain OR

* Star-configuration for
LO, CLK and TRIG sharing

* HSS data link (MGT)
between VST and
Coprocessor

* Backplane (PCIe) data
transfer between
Coprocessor and SSD RAID

Description:
+——— TX LO sharing
+«<—— RX LO sharing

@) HSS data streaming

«— Backplane data transfer
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Thank you

Noori Bni Lam, 20/03/ 2024
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