
Context: In view of the growing demand for spectral efficiency in satellite communications, 
high order modulation design has received a considerable attention in the past few years. To 
cater to this demand, modulation and coding (MODCOD) configurations employing 
constellations of orders 128 and 256 were adopted in the new digital video broadcasting standard 
(DVB-S2X). Such high order constellations are also under considerations by consultative 
committee for space data systems (CCSDS) for future standards. Given the fact that the traffic 
demand for satellite broadband is expected to grow six-fold by 2020, and the continuous need for 
higher data rates in satellite communications, even larger constellations may be needed in near 
future. Two main problems regarding high order modulation schemes are a) optimization 
complexity and b) detection complexity. We address both this problems.  

This project is co-funded by Interdisciplinary Centre for Security, Reliability, and Trust (SnT). 
SnT (http://wwwen.uni.lu/snt) is an interdisciplinary institute belonging to the University of 
Luxembourg (UL) with extensive activities in ICT research and development. SnT researchers 
are involved in fundamental as well as in industrial research projects, and in the technology 
transfer with ICT industry 

Objective: The objective of this thesis is to first optimize the constellation set and then evaluate 
the performance through simulations. The main purpose is to improve the performance of the 
DVB-S2X standard through constellation design. To achieve this, in the first stage of this thesis, 
both the constellation set and the corresponding detection algorithm are needed to be 
implemented and added to the existing DVB-S2X chain. In the second stage, extensive 
simulations are needed for various MODCODs to confirm the gains with respect to the current 
standard.  
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Required Qualifications: 

For this position, we are looking for a highly motivated Master Thesis student with excellent 
academic records. The detailed requirements are as follows, 

• Master student in Electrical Engineering / Telecommunications. 
• Background in Satellite/Wireless communications. 

http://wwwen.uni.lu/snt


• Background in optimization and modelling techniques will be an advantage 
• Programming skills (C/C++, MATLAB). 
• Fluent written and verbal communication skills in English. 

How to apply:  

Applicants are encouraged to send their CV as PDF attachments to Farbod Kayhan, 
(farbod.kayhan@uni.lu). Position is Available till filled. 
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