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A family of directed Q-Learning based power allocation methods
for uplink/downlink multi-service concurrency in beyond 5G wire-
less networks
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Abstract: In the beyond 5G era, the dynamic time-division duplexing (D-TDD) technique will be employed
by wireless networks, in order to support the co-existence and concurrency of multiple services that have
diverse requirements on the transmission direction, rate, latency and reliability, thus resulting in the complex
inter-cell cross-link interference problem. In this paper we propose a family of directed Q-Learning based
power allocation methods for uplink/downlink multi-service concurrency, where the mean opinion score (MOS)
is invoked as a metric to characterize users’ quality of experience (QoE) for multiple services and to assist
the transmission power allocation on the base station and the users. By improving the update mode of the
Q-table after new users join the system, three optimized Q-Learning algorithms are proposed. Simulation

results show that when the number of users changes, the improved algorithms maintain reasonable MOS values
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and congestion rate, while reducing the number of iterations and achieving improved convergence performance.

Key words : wireless networks; power allocation; machine learning; beyond 5G; multi-service
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