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Abstract

To mitigate the interference in the heterogeneous cellular networks ( HetNets) with a large number of low pow-
er small cells sharing the same frequency spectrum with the macrocells, a stochastic learning technique based down-
link discrete power control (SLPC) scheme was proposed to maximize the number of simultaneous small cell trans-
missions satisfying the transmission quality requirements under the circumstance of guaranteeing the transmission
quality requirements of macrocell users. The SLPC scheme regards each small cell base station as a stochastic
learning automaton and maintains a probability vector to select the transmitting power. During the learning process,
each small cell base station independently updates its probability vector and transmitting power to adjust its transmit
power towards a Nash equilibrium point according to its selected transmit power and the feedback from the network,
which indicates the number of simultaneous small cell transmissions satisfying the transmission quality require-
ments. The simulation results show that the proposed scheme has the excellent performance in convergence and op-
timization and can greatly increase the number of simultaneous small cell transmissions that can be supported in the
networks. It is suitable for practical systems.

Key words: heterogeneous networks, interference mitigation, stochastic learning, discrete power control
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