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When the GPS signals are received after traversing a random channel (propagation trough
a substantially heterogeneous media, or the reflection on a rough surface) its phase and
amplitude experience excursions which are larger than the Phase Lock Loop (PLL)
window. In this case it is indicated to use the receiver in Open Loop (OL) mode. The
phasors are then reconstructed in post-processing, whereas in PLL mode this
reconstruction is performed in real time.

In addition, the navigation message increasses the randomness of the signal in the OL
mode, but this could be eliminated if we observe the same signal trough a non-random
channel, extract the navigation signal and use it for the calibration of the random signal.
In the case of satellite radio occultation, this non-random channel could be established by
upgrading the network of ground receivers to include this functionality.

This presentation presents the GOLD_RTR (GPS Open Loop Differential Real Time
Receiver) built for gathering reflected signals, and examples of automatic removal of the
navigation information from a signal adquired in Open Loop mode.
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Purpose

To give an example of assisted
wipping off the navigation bits

Based on the GOLD_RTR

Perhaps useful in open loop
occultations




Wipe-off

We need the phase without the
navigation bit
Squaring the signal removes it

But, if the SNR is low, this
procedure is prone to produce too
many cycle slips

The example is similar to the “A-
GPS” techniques

The GPS System

GPS has been designed and built for
users with direct visibility of the
GPS Constellation.




The GPS System

In the occultation link we do not neet
to decode the navigation msg.

The GPS System

And the receiver in this link could be
assisted with information from
other sources, to create the
models to be used in the cross-
correlation.




An example: GOLD RTR

GOLD_RTR (GPS Open Loop
Differential Receiver) uses
information from a standard
receiver (NOVATEL OEM4) to
assist in the correlation process.

The system contains 640 complex
correlators which produce in real
time cross-correlation functions in
different RF configurations.

Testing GOLD_RTR for real time applications
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