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Abstract Recently, massive wireless terminals are deployed to a typical environment due to the wide spread of
IoT and M2M. low power wide area (LPWA) systems, including LoRaWAN that are suitable for these environment
have been proposed. However, in these protocols, wireless terminals are capable of limited functions only. Therefore,
packet collision frequently happens, and mutual interference due to this collision becomes a big problem. In related
researches, resource allocation methods to avoid or mitigate mutual interference exist. However, the conventional
works only consider spreading factor (SF) allocation, efficient frequency allocation is not considered. To tackle
packet collision problem, we propose an efficient allocation method of multiple frequency channels using machine
learning. In the proposed method, a fusion center (FC) allocates frequency channels using reinforcement learning.
The FC calculates Q-rewards for each wireless terminal based on the number of successfully received packets that
the FC can observe. The computer simulation results under the LoRaWAN environment show that the proposed
method can improve the average PDR performance by 13% compared to the conventional method.
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