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Resilience through Cross-Technology Communication
Abstract
In recent years, there has been an explosive increase of broadband wireless access and proliferation of wireless Internet
of Things (IoT) technologies in the unlicensed radio spectrum, e.g., in the ISM/UNII bands. As a result these bands have
become massively crowded by numerous wireless devices making use of diverse technologies including WiFi, LTE-U/LAA,
ZigBee, 2.4 GHz LoRa, and Bluetooth. While such heterogeneous wireless networks (HetNets) have spurred the deployment
of new services and applications, it comes at the cost of resilience. HetNets not only suffer from node failures and severe
cross-technology interference in the shared spectrum but, due to their open nature, they are also highly prone to selective
jamming. A possible way to make HetNets more resilient is cross-technology communication (CTC). CTC is an intriguing
new paradigm that allows direct over-the-air communication and data exchange between seemingly incompatible wireless
technologies without requiring any changes to the wireless protocols, e.g., between WiFi and ZigBee, WiFi and LoRa, ZigBee
and Bluetooth, or LTE-U/LAA and WiFi.

Content
The goal of this thesis is to leverage CTC in order to increase the resilience of HetNets operating in unlicensed shared radio
spectrum. Specifically, different strategies like utilization of CTC-enabled parallel transmissions are to be examined. The
feasibility of selected approaches should be analyzed by means of simulations.

Possible milestones are as follows:

• Literature research on Cross-Technology Communication with focus on novel communication paradigms like CTC
broadcast.

• Getting familiar with Monte Carlo simulations and Python.
• Development of strategies utilizing CTC to increase the reslience of HetNets using selected scenarios (e.g., residential

IoT)
• Integration of appropriate CTC abstraction models in simulation environment.
• Performing simulations to assess the feasibility of selected strategies.
• Evaluation and discussion of results.

Requirements
A solid understanding of Wireless Communication Networks is required. Moreover, it will be helpful to have a basic under-
standing of Network Simulation, and practical skills in Python. In case you are not familiar with these requirements, you will
need to familiarize yourself during the thesis.
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