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An Evaluation of Dynamic Spectrum Allocation using Ising Machine

KAZUHIRO SAITO™ AKIO IKAMITT  CHIHIRO ONO'™

Abstract: Dynamic spectrum allocation (DSA) between different radio systems is a promising method to efficiently use limited
frequency resources. The approach of DSA is to allow different mobile network operators to use the same shared channel, without
causing interference across base stations. However, existing methods to solve DSA as combinational optimization problem are
computationally very expensive in scaling the number of base stations, the number of frequency channels, and time. Ising machine
is a fast solver dedicated to solve an approximate solution of combinational optimization problem. In this paper, we formulate the
DSA problem as QUBO (Quadratic Unconstrained Binary Optimization) problem to solve it by ising machine. Our evaluation
demonstrates that momentum annealing, which can solve a large QUBO problem by GPU as one of ising machine, can obtain high

Vol.2021-QS-2 No.4

2021/3/29

accuracy solutions of the DSA problem in short time comparing to existing method.

Keywords: Ising machine, Combinational optimization problem, Dynamic spectrum allocation.
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Figure 2 Penalty parameter evaluation for each setting of scaling up the number of base stations.
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Figure 6 Performance comparison between Ising machine
(MA) and existing method on base station scaling.
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