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LAS detection algorithms based on constellation
constraints in MIMO systems
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Abstract: The Likelihood Ascend Search(LAS) algorithm is a heuristic neighborhood search algorithm
that detects the received signals of large—scale Multiple-Input—Multiple—Output(MIMO) systems with
space—division multiplexing. A Constellation Constraint-LAS(CC-LAS) is proposed for reducing the
computational complexity of the traditional LAS algorithm. The algorithm first introduces a novel CC
structure to determine the reliability of each candidate solution. Then, according to the reliability
determination result, the neighborhood space of the candidate solution is narrowed. Finally, the unreliable
candidate solution is detected by using the LAS algorithm. The proposed CC-LAS algorithm eliminates the
inefficient processing of low—reliability signals by ignoring a large number of unnecessary neighbor vectors
in the LAS neighborhood space. Hence, CC-LAS algorithm is capable of greatly reducing the
computational complexity of the traditional LAS algorithm. The simulation results show that the BER
performance of the proposed CC—LAS algorithm is very close to that of the traditional LAS algorithm;
nevertheless, the computational complexity can be greatly reduced under the same Signal-to—Noise
Ratio(SNR) compared to traditional LAS algorithm.
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Tablel Number of neighbor vectors under different
modulation modes

modulation mode

BPSK QPSK 16-QAM

neighbors

N, 2N, 4N,

calculate the initial solution vector

=I

the neighbor vector is
updated to the current
solution vector

find the neighborhood space of the
current solution vector

find the best neighbor vector in the
neighborhood space

whether ML cost value of the
neighbor vector smaller than
current solution?
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end

Fig.1 Flow chart of LAS algorithm
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Fig.2 Probability distribution of BPSK modulated signal
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Table2 Pseudo-code of CC-LAS

input: y,H,diwn 12) end if
. 13) end for
output:
L p . Xom CC-LAS:
initialization: 14) i=1
1) X =Wpmse Y < MMSE 's soft output 15) while i< It
2) X <~ MMSE detection algorithm soft output 16) L« ]
X ot COrresponding to hard output 17) for k< 1 to N,
3) Xstemp « X 18) if SII“) =1
4) it <—number of iterations 19) c « the neighbor vector of the £-th

5) % <—HY‘HX5 HZ candidate solution in  Xgem,
best—now temp
20) L « [L;c] neighborhood space

CC:
6) for i<1toN,: composed of & candidate solution neighbor
v vectors
7) j « the i-th element in X5 21) end if
8) if j is an unreliable signal vector 22) end for ) ]
9) sit,, « 1 The simplified matrix L (neighborhood
' space) executes the traditional LAS
10) else algorithm.
11) sit(;) < 0 23) i=i+l
24) end while
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