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ABSTRACT

In this paper, we propose an efficient soft-output signal detection method for spatially multiplexed multiple
input multiple output (MIMO) systems. The proposed method is based on the ordered successive interference
cancellation (OSIC) algorithm, but it significantly improves the performance of the original OSIC algorithm by
solving the error propagation problem. The proposed method combines this enhanced OSIC (ESIC) algorithm
with a multiple ordering technique in a very efficient way. As a result, the log likelihood ratio (LLR) values
can be computed by using a very small set of candidate symbol vectors. The proposed method has been
implemented with a 0.13um CMOS technology for a 4x4 16-QAM MIMO system. The simulation and
implementation results show that the proposed detector provides a very good solution in terms of performance
and hardware complexity.
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Fig. 1. Pseudo-code for the proposed method
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Table 2. Simulation parameter

Parameter Value

Channel i.i.d. Rayleigh fading (8tap)

Number of antennas 4x4

Data modulation 16-QAM

FFT size 64

Frame length 10 OFDM symbols

Channel coding Convolutional coding (r=1/2)
(Hard decoding) Viterbi decoding

Channel coding Turbo coding (r=1/2)

(Soft decoding) Turbo decoding (iteration: 3)
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Fig. 2 FER comparison for hard decoding 4x4 MIMO
system
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Table 3. Number of candidate vectors

K-Best MESIC
4x4, QPSK (K=4) 16 16 (100%)
4x4, 16-QAM (K=12) 192 64 (33.3%)
4x4, 16-QAM(K=16) 256 64 (25%)
4x4, 64-QAM(K=32) 2048 256 (12.5%)
4x4, 64-QAM(K=64) 3072 256 (6.3%)
General Case Kx|0 Ny x5
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