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Wednesday, April 6, 2022
Session - Track: Navigation in Space and Science (1 PM – 6 PM)

Sentinel-6A GPS and Galileo Dual-Frequency Real-Time Reduced-Dynamics P2OD...1 
Dr. Francesco Darugna1, Prof. Stefano Casotto1, Dr. Massimo Bardella1, Mauro 
Sciarratta1, Dr. Paolo Zoccarato2, Pietro Giordano2

1Department of Physics and Astronomy, University Of Padua, 2European Space Agency

Autonomous Navigation For Moon Missions: A Realistic Performance Assessment, 
Considering Earth GNSS Signals And LCNS Constellation...13
Eng. Marco Mangialardo1, Maria Manzano Jurado2, David Hagan1, Pietro Giordano3,  
Paolo Zoccarato3, Javier Ventura-Traveset3
1GMV-NSL, 2GMV Innovating Solutions, 3European Space Agency

Session - Track: Integrity and High-accuracy (1 PM – 6 PM)

Deterministic Approaches for Bounding GNSS Uncertainty: A Comparative Analysis...24
Mr. Jingyao Su1, Prof. Dr.-Ing. Steffen Schön1

1Institut für Erdmessung (IfE), Leibniz Universität Hannover

Signal Quality Monitoring Aspects in GNSS Signals Affected by Evil Waveforms...32   
Dr. Fernando Sousa1,2, Fernando Nunes1,3, António Negrinho4, Pedro Fernandes4, Pedro  
Boto4

1Instituto de Telecomunicações, 2Instituto Superior de Engenharia de Lisboa, 3Instituto Superior 
Técnico, 4GMV

SBAS TTA compensation based on GNSS/IMU sensor fusion user algorithms...46        
Dr. Gabriele Ligorio1, Dr. Jan Wendel1, Jaron Samson2

1Airbus Defence And Space Gmbh, 2European Space Agency



Impact of Code Steps on Aviation Receivers applying Higher-Order Code Tracking 
Loops...59 
Jaron Samson1, David Gomez-Casco1, Ivan Lapin1, Mikael Mabilleau2 
1European Space Agency, 2EGNOS Exploitation Department, European Union Agency for the 
Space Programme 

Validation of Evil WaveForms in a GNSS Simulator for GPS and Galileo Signals...68 
Dr. David Gómez Casco1, Paolo Crosta1, Mariana  Spangenberg2 
1European Space Agency – ESTEC, 2European Space Agency – EPO 

Multipath Common Modes : A First Assessment of Independence Between Two 
Static GNSS Antennas...75 
Sebastien Roche1, Johan Duplouy1   
1Airbus Defence & Space Sas 

Session - Track: PNT Resilience and security (1 PM – 6 PM) 

Observations on Signal-Level GNSS-Based PVT Assurance...85 
Dr. Cillian O'Driscoll1
1Cillian O'Driscoll Consulting Ltd 

OSNMAlib: An Open Python Library for Galileo OSNMA...95 
Eng. Aleix Galan1, Ignacio Fernandez-Hernandez2, Luca Cucchi3, Gonzalo Seco-
Granados1 

1Universitat Autonoma De Barcelona, 2DG DEFIS - European Commission, 3Joint Research 
Center - European Commission 

Receiver-independent GNSS Smart Antenna for Interference Mitigation...107 
Dr. Javier Arribas1, Carles Fernández -Prades1, Miguel Angel Gomez López2, Teresa 
Rodriguez Ruiz2 
1Centre Tecnologic de Telecomunicacions de Catalunya, 2National Institute of Aerospace 
Technology (INTA) 

secRTK – A Jamming Resistant RTK-Receiver: Prototype Architecture and Results 
of First Measurement Campaigns...115 
Dr.-Ing. Goetz C. Kappen1, M.Sc. Markus Biermann1, M.Sc. Shutao Zhang2, Dr.-Ing. 
Tobias Gemmeke2, M.Sc. Shuchen Liu3, Dipl.-Ing. Dennis Borgmann4 
1FH Muenster, 2IDS, RWTH Aachen, 3IRT, RWTH Aachen, 4Trilogik 



Pre-correlation and post-correlation RF fingerprinting methods for GNSS spoofer 
identification with real-field measurement data...123 
Mr. Wenbo Wang1, Dr. Elena Simona Lohan1, Dr. Ignacio Aguilar Sanchez2, Dr. Gianluca 
Caparra2 
1Tampere University, 2European Space Agency/ European Space Research and Technology 
Centre 

GNSS Spoofing Attack Detection By IMU Measurements Through A Neural Network...133 
Ms. Chiara Guizzaro1, Dr. Francesco Formaggio1, Prof. Stefano Tomasin1 
1University Of Padova 

Thursday, April 7, 2022 
Session - Track: Space-based PNT systems and signals (1 PM – 6 PM) 

Comparison of Constant and Non-constant Envelope Signals for Satellite 
Navigation...139 
Mr. Florian C. Beck1, Christoph Enneking1, Steffen Thölert1, Prof. Dr. Felix Antreich2 1Institute 
for Communications and Navigation, German Aerospace Center (DLR, 2Department of 
Telecommunications, Aeronautics Institute of Technology (ITA) 

Performance Analysis of a Multi-Slope Chirp Spread Spectrum Signal for PNT in a LEO 
Constellation...148 
Dr. Daniel Egea-Roca1, José López-Salcedo1, Gonzalo Seco-Granados1, Emanuela 
Falletti2
1Universitat Autònoma De Barcelona (uab), 2LINKS 

Session - Track: Advanced User Algorithms for PNT (1 PM – 6 PM) 

Tiira: an Open-Source Hardware-based GNSS Receiver and Multi-sensor 
Navigation System...157 
Ondrej Daniel2, Michal Pfleger2, Vojtech Jenik2, Vladimir Talyzin2, Oliver Kost1, Dr. 
Jindrich Dunik1 

1University Of West Bohemia, 2Huld 

Performance of GNSS Evil Waveform Detectors in the Presence of Multipath...170 
Fernando Nunes1,2,  Dr. Fernando Sousa1,3

1Instituto de Telecomunicações, 2Instituto Superior Técnico, 3Instituto Superior de Engenharia de 
Lisboa 



Robust Tracking Strategy for Modern GNSS Receivers in Sounding Rockets...180 
Mr. Iñigo Cortés1, Dr.-Ing. Santiago Urquijo1, Mr. Matthias Overbeck1, Dr. Wolfgang 
Felber1, Dr. Loukis Agrotis2, Mr. Volker Mayer2, Dr.-Ing. Eric Schönemann2, Prof. Dr. 
Werner Enderle2 

1Fraunhofer IIS, 2ESA Navigation Support Office 

Session - Track: Mass-market, LBS, GNSS Measurements from Smartphones (1 PM – 6 
PM) 

Design Considerations of Dedicated and Aerial 5G Networks for Enhanced 
Positioning Services...187 
Dr. José A. del Peral-Rosado1, Patric  Nolle1, Sara M. Razavi2, Gustav Lindmark2, Deep 
Shrestha2, Fredrik Gunnarsson2, Florian Kaltenberger3, Niilo Sirola4, Olli Särkkä4, Juha 
Roström4, Kim Vaarala4, Pasi Miettinen4, Giacomo Pojani5, Luca Canzian5, Huseyin 
Babaroglu6, Elizaveta Rastorgueva-Foi6, Jukka Talvitie6, Detlef  Flachs1 
1Airbus Defence and Space, 2Ericsson Research, 3Eurecom, 4Exafore, 5Qascom, 6Tampere 
University 

Implementation of a GNSS Rebroadcaster in an All-Programmable System-On-Chip 
Platform...199 
Mr. Marc Majoral1, PhD Javier Arribas1, PhD Carles Fernández-Prades1 
1CTTC 

Detection, Characterization, and Localization of Interference Signals in Wideband 
GNSS Environments: the GIMAD System...208 
Dr. Fran Fabra1, Dr. Gonzalo Seco-Granados1, Dr. José López-Salcedo1, Enric Obiols2, 
Àngel Creus2, Antonio González-Novell2  
1Institut d'Estudis Espacials de Catalunya, 2Indra Sistemas 

Performance Analysis of Mass-Market GNSS Receivers in UAV Applications...220 
Mr. Johann Diep1, David Gómez-Casco1, Xurxo Otero Villamide1, Richard Dennis 
Swinden1, Paolo Crosta1 
1European Space Agency 

Low complex and stable EKF for Mass Market Dual Frequency Receivers...228 
Ms. Gerarda De Pasquale1, Floor Melman2 
1European Space Agency, 2Sapienza Consulting LTD for ESA 



STARE: Real-Time Software Receiver for LTE and 5G NR Positioning and Signal 
Monitoring...241 
Dr. Ivan Lapin1, Dr. Gonzalo Seco Granados2, Jaron Samson1, Dr. Olivier Renaudin2, Dr. 
Francesca Zanier1, Lionel Ries1 
1European Space Agency, 2Universitat Autonoma de Barcelona 




