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Context 
In telecommunication systems, a duplex transmission is usually operated by doubling the physical 

resources used to separate the uplink and the downlink (frequency, time or polarization duplex for 

example). This is denoted as a half-duplex transmission. This separation is all the more required as 

the power gap between the sent signal and the received signal is high (usually of roughly 110 dB, and 

possibly over 130 dB for satellite communications [1]). 

 

However, higher spectral efficiencies can be obtained by not doubling the physical resource. In that 

case, some processing has to be performed to remove the interference created by the transmitted 

signal over the received signal: this transmission technique is named full-duplex. For example in the 

Doubletalk technique [2,3], the knowledge of the sent signal is subtracted from the received signal 

(adaptive echo cancellation). This pre-processing enables to reject the interference  induced by its 

own sent signal over the received signal by about 28 to 35 dB [3]. This rejection level is sufficient for 

a full-duplex communication for a ground station equipped with 2 directive antennas, providing that 

there radiation pattern do not overlap (antennas decoupling). 

 

Considering nanosatellites [4] (e.g. CubeSat), antennas decoupling is not feasible due to lack of 

space. Analog techniques [5,6] can then be used as a complement to the adaptative echo canceler 

but the overall rejection level remains too low.. 

Subject 
In this thesis, a focus on the improvement of digital techniques toward interference processing is 

proposed, not by interference rejection but rather by using the inherent temporal diversity between 

the two interfering signals: despite having the same waveform, they carry different and independent 

information yielding different evolution in time (phases, symbols, timing or frequency offsets, etc.) 

which can be used to separate them. 

  

In the first part of the thesis, half-duplex transmissions will be considered. Research work will first 

start on a waveform design that ensures this separability by considering two aspects: to improve the 



detection performance of either the transmitted signal, or the received signal. To put it differently, 

the first case would be the design of a waveform which is robust to the interference created by the 

received own signal, the second case would be the design of a waveform that would reduce the 

interference created on the received signal when forwarded by the relay. 

Then research work will be conducted on the robustness evaluation of the chosen waveform against 

a different interfering signal acting as a scrambler, and then by studying the joint detection of the 

two signals in under-determined conditions (interception). In the second part of the thesis, the 

results obtained will be applied to full-duplex transmissions. 
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