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3-6  Resilient Massive Connectivity Enabled by Quantum Annealing
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Realizing a resilient wireless infrastructure that keeps working during disasters and network
failures is one of the key requirements for Beyond 5G / 6G, in which about ten times the connec-
tion density of 5G is targeted. In an emergency, access requests concentrate in a limited area, and
a detection scheme that accommodates a large number of terminals within the already allocated
bands becomes indispensable. This paper presents quantum-annealing-aided multi-user detection
(QA-aided MUD), which combines quantum annealing with conventional digital signal processing.
A quantum annealer is employed as a sampler, and log-likelihood ratios are approximated over the
obtained sample set, so that the computation time hardly grows with the number of terminals. Block
error rate simulations and over-the-air experiments conducted outdoors and indoors show that the
signals of 20 terminals are detected without errors by using eight base-station antennas.
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