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Abstract. The distinguishing feature of the Internet of Things is that many devices get
interconnected. The threat of side-channel attacks in this setting is less understood
than the threat of traditional network and software exploitation attacks that are
perceived to be more powerful.
This work is a case study of Thread, an emerging network and transport level stack
designed to facilitate secure communication between heterogeneous IoT devices. We
perform the first side-channel vulnerability analysis of the Thread networking stack.
We leverage various network mechanisms to trigger manipulations of the security
material or to get access to the network credentials. We choose the most feasible
attack vector to build a complete attack that combines network specific mechanisms
and Differential Electromagnetic Analysis. When successfully applied on a Thread
network, the attack gives full network access to the adversary. We evaluate the
feasibility of our attack in a TI CC2538 setup running OpenThread, a certified
open-source implementation of the stack.
The full attack does not succeed in our setting. The root cause for this failure is
not any particular security feature of the protocol or the implementation, but a
side-effect of a feature not related to security. We summarize the problems that we
find in the protocol with respect to side-channel analysis, and suggest a range of
countermeasures to prevent our attack and the other attack vectors we identified
during the vulnerability analysis.
In general, we demonstrate that elaborate security mechanisms of Thread make a
side-channel attack not trivial to mount. Similar to a modern software exploit, it
requires chaining multiple vulnerabilities. Nevertheless, such attacks are feasible.
Being perhaps too expensive for settings like smart homes, they pose a relatively
higher threat to the commercial setting. We believe our experience provides a useful
lesson to designers of IoT protocols and devices.
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Introduction

Over the last few years we have seen a huge increase of IoT-enabled devices available on
the market. These devices, intended to make our lives easier by collecting, processing and
exchanging data, are manufactured by various companies around the world. To foster
the development of industry-wide standards for smart devices, companies from different
∗ Part of the work done while the first and the second author were an intern and an employee in the
Innovation Center Crypto & Security at NXP Semiconductors, respectively. The work of the first author
at the University of Luxembourg was supported by the CORE project ACRYPT (ID C12-15-4009992)
funded by the Fonds National de la Recherche, Luxembourg. The research of the second author at the
Radboud University was funded by the Netherlands Organisation for Scientific Research (NWO) through
the projects 13499 TyPhoon and 628.001.005 OpenSesame.

