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Introduction 
Motivation 
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Nadir angle Elevation, 
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The GNSS phase observations are affected by antenna phase center variations (PCV). 

The GNSS code observations are affected by group delay variations (GDV). 
 

Receiver antennas 
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Introduction 
Absolute GDV for GNSS satellite antennas 

GDV Sat 

GDV Rec 

Wübbena et al. (2019)  

Code observations contain the GDV of the satellite and the receiver antenna. 

For a separation of the satellite antenna GDV from those of the receiver antennas 

absolute GDV of the receiver antennas are necessary. 
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Absolute GDV of  four types of receiver antennas (Wübbena et al. 2019) 

GDV Rec Obs. CMC-LC GDV Sat 
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GDV Rec 
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GDV Rec Obs. CMC-LC GDV Sat 



Beer S, Wanninger L, Heßelbarth A 
Estimation of absolute group delay variations (GDV) of GNSS satellite antennas 
Zur Bestimmung absoluter Code-Verzögerungen (GDV) für GNSS-Satellitenantennen 
Frontiers of Geodetic Science // 22.-23.09.2021 

 
6 

 

GDV Rec Obs. CMC-LC GDV Sat 

GDV Sat 

GDV Rec  corrected 

Corrected observations Code-minus-carrier linear combination (CMC-LC) 

Example: Galileo PRN E01, frequency E5a (L5) , 10  days 
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all satellites all frequencies all GNSS 

… 

GPS   GLONASS   Galileo   BeiDou   QZSS 

GDV Rec Obs. CMC-LC GDV Sat 
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? 

Conclusions 
Summary and challenges 

 We estimated absolute satellite antenna GDV based on absolute receiver antenna GDV. 

 Absolute satellite antenna GDV can reach one to a few decimeters, except for the BeiDou-2 satellites 
whose GDV are much larger. 

 Satellites of the same block or generation of a GNSS mostly show similar patterns. 

 

 

 Validation of the receiver antenna GDV 

 

 

 

 Format for the exchange of GDV  ANTEX 

 

 



Beer S, Wanninger L, Heßelbarth A 
Estimation of absolute group delay variations (GDV) of GNSS satellite antennas 
Zur Bestimmung absoluter Code-Verzögerungen (GDV) für GNSS-Satellitenantennen 
Frontiers of Geodetic Science // 22.-23.09.2021 

 
10 

 

susanne.beer@tu-dresden.de 

Thank you very much for your attention! 
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