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Abstract: In the context of two-tier heterogeneous networks, a heterogeneous space-time interference alignment (HS-
TIA) scheme using current and outdated channel state information at the transmitters (CSIT) is proposed. First, the space-
time interference alignment technology is extended to the two-tier heterogeneous network MISO (Multiple Input Single Out-
put) hybrid channel, and the compromised domain of the achievable degree of freedom on the CSI (Channel State Informa-
tion) feedback delay is studied. The results show that the achievable degree of freedom is affected by the number of anten-
nas at the transmitters. Then, the space-time interference alignment technology is extended to the two-tier heterogeneous
network MIMO (Multiple Input Multiple Output) hybrid channel. The impact of the ratio of the number of antennas at the
transmitters and the receivers of the MIMO system on the degree of freedom of the system is analyzed. Further, the range
of the CSI feedback delay when the system achieves the degree of freedom is studied. The results show that when the ratio
of the number of antennas at the transmitters to the receivers is sufficient, the robustness of the total degree of freedom of
the MIMO system increases with the increase of the number of antennas at the receivers. Theoretical and numerical analy-
ses show that, by precoding with current and outdated CSIT, HSTIA can achieve better sum-DoF by eliminating inter-user
interference perfectly, as well as improve the achievable rate of the system.
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