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Instant power allocation for terahertz NOMA communication
networks based on transformer-double deep Q network

ZHOU Yin
Unit 91977 of the PLA, Beijing, 100036, China

Abstract: Terahertz (THz) non-orthogonal multiple access (NOMA) was regarded as a candidate in 6G and beyond
systems. By exploring the ultrabroad bandwidth and power domain, THz-NOMA could realize massive connectivity
through assigning each sub-band to different users. To unleash the potential of the THz-NOMA system, it was signifi-
cant to allocate power fast under quality of service (QoS) requirements. Focusing on the instant power allocation, a
novel transformer-based double deep Q-network (DQN) solution adaptive for general user distributions was proposed
in this paper. Transformer was used to learn the relationships among allocation strategies for different users, and a
double DQN was adopted to achieve a more stable decision optimization process. The simulation results validated
that the proposed algorithm realized the throughput close to the optimum given by exhaustive search method within
millisecond level. The proposed method demonstrates high real-time performance and robustness, which suggests its

high practicability.
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