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Abstract—Internet just turned 50: five decades that shaped
the world we live in. Indeed, Internet itself evolved astonishingly
since the beginning, from a network prototype consisting of a
few static nodes in the early days to a leviathan interconnecting
with billions of devices half of the world’s population. Yet
the fundamental assumption underlying Internet’s design – i.e.,
transmitting messages that can be encoded in a sequence of
classical bits – remained unchanged during these five decades.
But the dawn of the engineering phase of quantum technologies is
challenging Internet’s fundamental assumption. Quantum devices
demand for communication primitives – namely, the ability to
distribute entangled states and to transmit quantum information
– governed by the laws of quantum mechanics. Hence, princi-
ples and phenomena with no counterpart in classical networks
require a major network-paradigm shift to harness the quantum
mechanics specificities. This presentation aims at shedding light
on the challenges and the open problems arising with the design
of a protocol stack for the Quantum Internet.

Index Terms—Quantum Internet, Quantum Networks, Quan-
tum Communications.
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