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1. Context 

Currently, radio systems operate in half-duplex mode to avoid self-interference generated, when 
high power transmission and reception coexist in time and frequency. Time Division Duplex 
(TDD, the same frequency band is used for transmission and for reception, time is divided) and 
Frequency Division Duplex (FDD a part of the total frequency band is used for transmission and 
another band for reception, time is not divided) are classical half-duplex schemes. Recent results 
[CHO13] have demonstrated the feasibility of wireless communication in Full-Duplex at close 
range. The principle is to transmit and receive simultaneously in the same frequency band. The 
interest is obvious, since it allows in theory to double the channel capacity. The operation of this 
type of system is based on the mitigation of self-interference thanks to a combination of antenna 
techniques, and analog and digital processing. Recent results demonstrate that the combination 
of these techniques makes possible the operation of wireless full-duplex nodes [BKM13]. 

 
Figure 1: Full Duplex communication between 2 communication nodes 

 
2. Objectives 

The DUPLEX project is divided into 5 tasks. The third one is devoted to the development of 
analog techniques, including the design and implementation of antennas and circuits (analog 
technologies). The LEAT PhD student work will take place in this framework. 
The aim of this thesis is to propose small antenna solutions composed at least of two elements 
allowing to reduce the total node dimensions and being able to transmit and receive 
simultaneously in the same frequency band. This is very challenging task because the antenna 
miniaturisation leads to degrade their performance and enhance their mutual coupling at the 
same time. Different solutions will be investigated to allow mutual coupling reduction between 
transmission and reception antennas (i.e. reach high Tx/Rx isolation requirement with back-to-
back antenna position). Investigating new techniques of decoupling, based for example on 
techniques close to the one established by the LEAT which is now well known as the 
"neutralization line" principle [DLT06] may be particularly interesting because this technique has 
proved is efficiency in terms of isolation in a lot of various cases [ADL12], [CLD08] with very 
close radiating elements allowing increasing the diversity gain of the antenna system. In addition 
to the investigation of these improvement fields, the possible increase of mutual coupling 
between Tx and Rx antennas which arises from the integration on complex structures will be 
explored. Results will lead to the development of innovative methods to mitigate unwanted 
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effects. The use of metamaterials in order to increase isolation represents one of the most 
promising directions [HYF14]. 

3. Work description 

The PhD student will be hosted by the LEAT from the University Nice Sophia Antipolis, UMR 
CNRS 7248. The guidelines of the PhD project are the following: 

- Bibliographical study of the existing Full-Duplex solutions 
- Bibliographical study of the existing solutions for mutual coupling reduction between 

radiating elements 
- Choice of a solution and implementation within the framework of the project 
- Co-optimization with other partners solutions (analogue and digital techniques) 
- Measurements of prototypes to evaluate the feasibility of the proposed solutions. 
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