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Deep learning-based spectrum sensing for DECT NR+
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DECT NR+ is an ad hoc-based 5G technology designed for the use cases of ultra-Reliable Low-
Latency Communication (URLLC) and massive Machine-Type Communication (mMTC). Its main
advantage is its operation in a license-exempt frequency band at 1.8 GHz, which provides 20
channels across a bandwidth of 20 MHz. Since this DECT-exempt frequency band can also be
used by legacy DECT devices (older DECT technology preceding the NR+ standard), interference
situations similar to those seen in the crowded 2.4 GHz Wi-Fi/Bluetooth band could arise. To ad-
dress this, reliable spectrum-related data and a robust classification system are needed: one ca-
pable of distinguishing not only between DECT NR+ and legacy DECT signals, but potentially
even between signals from different chip vendors, which may exhibit subtle RF fingerprinting dif-
ferences. Additionally, DECT NR+ can operate in the campus network frequency band at 3.8 GHz,
which is another frequency band of interest for spectrum sensing research, particularly in industrial
and private network deployments.

As part of a Bachelor's or Master's thesis, a deep learning-based spectrum sensing system for the
1.8 GHz and 3.8 GHz frequency bands is to be implemented and evaluated.

Tasks:

e Review of the state of the art in spectrum sensing, deep learning-based signal classifica-
tion, and RF fingerprinting techniques for wireless systems

¢ Measurement and recording of real-world 5G, DECT NR+ and legacy DECT waveforms

e Simulation of DECT NR+ and legacy DECT waveforms under various channel conditions
using MATLAB

e Design, training, and evaluation of a deep learning-based system for spectrum sensing
and RF fingerprinting

Requirements:

e Knowledge of communications engineering and machine learning
e Programming experience in MATLAB and Python/PyTorch
¢ High motivation, the ability to work independently, and a goal-oriented approach

Bei Interesse melde Dich bitte bei:

Mattes Wallmann

Institut fUr Kommunikationstechnik (IKT)
Raum 1415, 14. Etage, Appelstr. 9A
mattes.wassmann@ikt.uni-hannover.de




