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At their design time, GPS L5 and GALILEO E5a/E5b signals compatibility with TACAN/DME 
was studied for aeronautical users with altitude limited up to 40,000 feet, but not for space-
borne users.  

For space-borne GNSS receivers in Low Earth Orbit (LEO), if the larger free space losses lead 
to weaker received TACAN/DME signals, the number of beacons in visibility is much higher, 
reaching in the worst locations a total over 200 with more than half of them having a peak 
power above or close to the noise floor, making time blanking a poor mitigation means. 
Therefore, other mitigation techniques performances need to be assessed in order to 
determine which techniques are best suited. 

A simulation tool has been developed to compute the post correlation C/No degradation due 
to TACAN/DME on a LEO with and without mitigation means enabled. The equivalent post-
correlation noise (No) increased due to TACAN/DME is simulated using the Spectral 
Separation Coefficient (SSC) methodology to emulate the effect of GNSS signal de-spreading 
in the receiver correlation process. The part of the useful signal carrier suppressed by the 
application of time blanking and/or frequency notch filtering is taken into account in the 
simulation. 

This study is focusing on radio-occultation (RO) missions which are the more sensitive to 
TACAN/DME interferences. Indeed, a medium-gain antenna (9–18 dB typical) is steered 
toward the earth limb resulting in having many TACAN/DME transmitters inside its main lobe. 
In this configuration, the C/No degradation can reach up to 13.8 dB in the absence of 
mitigation over the European TACAN/DME hotspot. 

Several mitigation techniques have been included in the simulation tool: time domain pulse 
blanking, Frequency Domain Adaptive Filtering (FDAF) and hybrid blanking. 

As anticipated, pulse blanking does not perform well at the LEO orbit. It can be actually worse 
than doing nothing when there is a large number of TACAN/DME transmitters in visibility 
since it leads to a high loss in useful GNSS signals during the blanking process. Hybrid time 
domain and frequency domain methods are more effective when frequency notch filtering is 
applied over a limited time window. For FDAF, windows have fixed boundaries, independently 
of the presence of interfering pulses, whereas in the hybrid method, time windows are 
centered on the detected pulses. The hybrid blanking method has the best performances with 
a worst degradation which can be reduced to 1.8 dB over the European hotspot.


