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Development of Ultra-Massive Multiple Access Technology Using Quantum Annealing-Aided
Multi-User Interference Suppression Method
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Abstract

This study developed a quantum-annealing-aided multi-user detection method (QA-aided MUD) that applies
quantum annealing technology to base station signal processing, targeting the massive simultaneous connectivity
required for Beyond 5G/6G. Simulation evaluations confirmed that the proposed method achieves superior detection
performance over conventional low-complexity approaches in overloaded MIMO environments, where the number of
user terminals exceeds the number of base station antennas. Furthermore, a 5G NR-compliant demonstration system
was constructed, and the world's first outdoor over-the-air experiment successfully demonstrated simultaneous signal
separation of 20 user terminals using a quantum computer.
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