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Introduction
The use of GNSS signals for
Geostationary Orbit (GEO) and
during the apogee phase of Highly
Elliptical Orbit (HEO) missions poses
special design challenges. In these
missions, the GPS receiver is at an
altitude above the altitude of the
GNSS constellations. Consequently,
the only signals reaching the receiver
at these altitudes originate from
satellites on the opposite side of
Earth. The received signals are 10 to
100 times weaker with limited satellite
spatial diversity.

High Fidelity Computational Electromagnetic Modeling of
GPS Block III Transmit Antenna
Using the specifications for the main lobe, analytical models can be
derived to characterize the side lobes. This can be achieved using high
fidelity computational electromagnetic (CEM) tools.
GPS and GLONASS satellites have 12 helical antennas arranged in
two concentric circles. Galileo FOV satellites use patch antenna
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IS-GPS-200F revision of the ICD,
lists explicit specifications for the
GPS transmit antenna main lobe. No
specifications provided for the side
lobes of the transmit antenna.
 L1C signal strength at EOL:
• Terrestrial : -157 dBW
• Orbital: -182.5 dBW
 Off-Axis Relative Power shall
not decrease:
• More than 2 dB from Edge-ofEarth (EoE) to nadir
• More than 10 dB from EOE to
20 degrees off nadir
• More than 19.5 dB from EOE to
23.5 degrees off nadir
 Monotonic drop off in power
between EOE and ±23.5 degrees
off nadir

NOTE: The Galileo ICD does not specify the space service volume for the
transmit antennas. The received signal strength on Earth for the Galileo
E1 signal is equal to the signal strength for the GPS L1C signal.
This work assumes the Galileo transmit antenna pattern is similar to GPS

GNSS Visibility at GEO using a GPS + Galileo Dual Constellation
GNSS Visibility Using Main Lobe of the
Transmit Antenna Model

GNSS Visibility Using Main and First Side
Lobe of the Transmit Antenna Model

