
PhD topic: Scheduling Techniques for LoRaWAN networks with satellite backhauling  

The topic of the PhD thesis will focus on designing scheduling techniques for LoRaWAN networks, with 

LEO-satellite backhaul. The student will have to address several technical challenges: first of all 

synchronization of a large number of LoRa end devices with a mobile gateway (installed on the LEO 

satellite). Simple Aloha, slotted-Aloha, and reservation based scheduling schemes for Class A and Class 

B devices will be compared. Their performance when supporting uplink, and/or downlink traffic, with 

and without ACK, will be analysed. Bulk data transmission of IoT data during the limited visibility time 

of the LEO satellite (and thus of the gateway with the end devices) will be explored. The 

evaluation/validation of the designed scheduling techniques will be conducted first using simulation 

and emulation tools, second in the form of a Prof of Concepts (PoC) with a small-scale field test.  

Candidate Profile: The ideal candidate for such a position should hold a Master in Computer Science, 

and have good knowledge of basic concepts of networking, such as terrestrial (wireless) and satellite 

networks, communication protocols, QoS performance evaluation. Good development skills (C/C++, 

scripting languages), hand-on skills with embed systems, and basic knowledge of Linux based OS, 

would be also recommended. In fact, to test and evaluate his/her results, the PhD student will be using 

both a simulated and a real-testbed environment. To enhance his/her skills, the student will follow 

trainings (e.g. specific courses of the Master in Space at the University of Luxembourg, summer schools 

organised by ESA, etc.) that can provide him/her the right knowledge and understanding for achieving 

the PhD scope. 

Supervision: Dr. Palattella that has full ADR rights from the University of Luxembourg (UL) will 

supervise the PhD student at LIST. As LIST does not confer PhD diplomas, the degree awarding 

institution will be UL. The PhD student will benefit from Dr. Palattella’s long-term experience in 

Internet of Things, scheduling techniques, integrated IoT-satellite networks, protocols optimisation.  

 


