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Motivation

Group delay variations (GDV) of satellite and receiving GNSS antennas affect code pseudorange measurements. They are frequency-depen-
dent and vary with nadir angle and elevation of the transmitted and the received signal, respectively. We present nadir-dependent GDV for
all five frequencies of the Galileo satellites and for linear combinations of C1 and C5.

Elevation [deg]

I I |

Ground track of a Galileo GPS satellite| 10 days 90 75 60 45 30 15 0 o
— . — — - C1| léstatlon | 10 day%
NN 7‘QQQQQ'¢; ) 0 EO1 | 1 station | 10 days | 15 s interval 05 b
S | : | | |
© —
& e ey
g 300 O 0 hEsiiaiis
S s T
Y— O
E 200
@
0 05 b S SO SO e O
| g 100 s CI‘:ﬂC \.nalueE
Z
- A, 878787074727 474°87 — GDV | |
0 | | | |
0 2 4 §) 8 10 12 0 2 4 3 8 10 12
Nadir angle [deg] Nadir angle [deqg]

Ground tracks of Galileo satellites repeat every 10 days and, thus, produce a much better worldwide coverage as compared to GPS with its
daily orbital repetition period. As a consequence, single terrestrial reference stations are able to provide Galileo GDV information for the
entire elevation and nadir angle range. This simplifies GDV determination as compared to GPS where global networks of reference stations
are required (Wanninger et al. 2017). The combined GDV of satellite and receiver antenna is contained in the ionosphere-corrected code-
minus-carrier (CMC) observable, also known as multipath linear combination.

Method and Data Results
The ionosphere-corrected, geometry-free Whereas GDV of the full operational capability satellites (FOCs) agree well, GDV vary within
CMC; observable is computed by the group of in-orbit validation satellites (I0Vs).

The two receiving antenna types show different GDV, being in accordance with earlier fin-
B, dings for GPS signals (Wanninger et al. 2017). They are most pronounced for the LEIAR25.R3
antenna with up to 30 cm and 10 cm peak-to-peak for C1 and C5, respectively, resulting in
up to 60 cm peak-to-peak for the ionosphere-free linear combination of C1 and C5 (IF,:) for
FOCs. The corresponding values for the TRM59800.00 antenna are barely half of that.
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In case of the LEIAR25.R3 antenna, the
effect of GDV on the Melbourne-Wubbena
linear combination (MW,:) can reach 0.3
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for the TRM59800.00 antenna.
Antenna types:
A TRM59800.00 (UNAVCO)
® LEIAR25.R3 (Geoscience Australia) TRM59800.00 LEIAR25.R3
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