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ABSTRACT

Small-cells can improve the system capacity and coverage with low power for heterogeneous
networks (HetNets). However, the two-tier interference from macrocell and small-cells is the key
challenge when small-cells are densely deployed in an apartment building. In this paper, we propose
the three-dimension directional antenna to decrease the two-tier interference and improve the system
capacity for the ultra-dense heterogeneous small-cell network. The three-dimension directional
antenna can provide the strong signal to users with the high main lobe gain, and mitigate the
interference to the neighboring small-cells with low side lobes. Therefore, the average system
throughput can be significantly improved under the link reliability requirement. Simulation results
show that our proposed 6-sector directional antenna can improve 146% average system throughput
compared to the omnidirectional antenna under the link reliability requirement. Meanwhile, the
omnidirectional antenna cannot provide the stable service quality for users in the ultra-dense
heterogeneous small-cell network.
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