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A new cell detection algorithm under co-channel interference environments

FANG Yuanchi, HU Die
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Abstract: To improve the spectral efficiency, 3rd Generation Partnership Project(3GPP) Long Term
Evolution(LTE) usually adopts frequency reuse-1 system, which leads to co-channel interference among
neighbor cells. Co-channel interference increases the difficulty of cell detection, especially when two
neighbor cells use the same Primary Synchronization Signal(PSS). In such cases, since it is difficult to
obtain the channel frequency response(CFR) for the Secondary Synchronization Signal(SSS) by directly
using the PSS, the detection rate for the cell with weak signal will significantly degrade. To address the
above issue, this paper proposes a cell detection algorithm for the LTE system with co-channel
interference. The proposed method first presents a reasonable model for the received signals, and then
estimates the CFR of the cell with strong signal by solving the equations. After that, the interference is
cancelled and the cell with weak signal is detected. Simulation results show that the proposed algorithm
can significantly improve the detection rate of the cell with weak signal. Even when Signal-Noise
Ratio(SNR ) is 10 dB, the detection rate of the proposed algorithm can achieve 70%. When SNR is 20 dB,
the detection rate can be above 90%, which significantly outperforms the typical cell detection algorithm
whose detection rate is only 50%.
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