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ABSTRACT

This paper analyzes the power allocation scheme to maximize the sum-rate for heterogeneous networks based
on asynchronous time division duplex. We consider heterogeneous networks where a small cell exists in the
macro cell coverage and the small cell and the macro cell share the same time-frequency resources. We
formulate the optimization problem which maximizes the sum-rate of the heterogeneous network subject to the
target signal-to-interference-plus-noise ratio. We analyze the feasible region in order for the optimal solution to
exists and the optimal power allocation scheme for maximizing the sum-rate. Simulation results show that the

proposed power allocation schemes outperform the maximum power transmission scheme.
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Fig. 1. System model for heterogeneous networks where
macro and small cell base station share the same
time-frequency resources.
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Table 1. Simulation Parameters
Parameter Value
System Bandwidth 10 MHz
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Max. TX power of user 23 dBm
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Path loss exponent 4
Noise -174 dBm/Hz
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Fig. 8. Ergodic sum-rate as a function of the distance
between macro and small cell base station when the small
cell operates in downlink mode and the macro cell operates
in uplink mode.
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Fig. 11. Outage performance as a function of the
distance between macro and small cell base station when
the macro cell operates in downlink mode and the small
cell operates in uplink mode.
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