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Abstract: Multiple-Input Multiple-Output (MIMO)-based Heterogeneous Network (HetNet) can improve system
capacity and achieve more connectivity, which is dramatically concerned by academia and industry. Therefore,
it becomes one of the key technologies in the next-generation communication system. However, due to the effect
of factors such as amplifier nonlinearities, phase noise, and 1/Q imbalance, these impairments become the
bottlenecks for further improving the performance of beamforming in MIMO-based HetNets. In order to solve
this problem, this paper studies the beamforming design in MIMO-based HetNets by considering hardware
impairments ahead of time. Firstly, the resource allocation problem is formulated as the total transmit power
minimization of the system with hardware impairments under the constraints of the maximum transmit power
of each base station and the minimum signal-to-interference-plus-noise ratio of each user. Then, the original
non-convex problem is transformed into an equivalent convex optimization problem by using the methods of
the equivalent transformation and the semidefinite programming relaxation. Simulation results verify that the
proposed algorithm has a low outage probability and can overcome the impact of hardware impairments by
comparing it with the traditional beamforming algorithm with perfect hardware.
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