=& 10-35-02-03 FHEAI 8| = F4] °10-02 Vol 35 No. 2

RS FY 259 71e) 43R ¥ % 0y

A9 vhIZEejolA U o F A 2AmY B A B, T B e,

Adaptive Parallel and Iterative QRDM Detection Algorithms
based on the Constellation Set Grouping

Manar Mohaisen* Regular Member, HongSun An* Associate Member,
KyungHi Chang* BonTae Koo** Lifelong Members, Young-Seok Baek** Regular Member

2 o

A *\h‘.} lﬂé OIMP APQRDM (adaptive parallel QRDM) ¢172]Z3} AIQRDM (adaptive
iterative QRDM) e AE dwElEe A% 2F9S o83l QRDM daEEe] E
2] 74 DIAZ PDP (partial detection phases) 2 #&3}e] $3gc} 7]& QRDM ¥welEe] Er] A oA
7} 47§2] PDPE ‘rold o, APQRDM d3ejEe 7|12 QRDM dxE|Ee] 14 o dPshe HE AL
(latency) & 7}A|n, AIQRDM Z QRDM %J_EJZ«] ok 1/40) NG steol aFeke spAl
o} 2oJAd A= 4 x4 AIA%M 43, APQRDM %J_a} 12dB«] Eb/NO°l4] 7|2 QRDM &3e]&e] oF
43%9) sidshe 4t BALEE 749, AIQRDM Z QRDM du2|Z2] 54%,
AQRDM ¢12]Z&9] 10%9) sidshe it BAEE 7}7&}% Bt}

Key Words : Multiple-input multiple-output (MIMQ) multiplexing, maximum-likelihood detection (MLD),
QRdecomposition with M-algorithm (QRDM), detection latency, set grouping

ABSTRACT

In this paper, we propose semi-ML adaptive parallel QRDM (APQRDM) and iterative QRDM (AIQRDM)
algorithms based on set grouping. Using the set grouping, the tree-search stage of QRDM algorithm is divided
into partial detection phases (PDP). Therefore, when the treesearch stage of QRDM is divided into 4 PDPs, the
APQRDM latency is one fourth of that of the QRDM, and the hardware requirements of AIQRDM is
approximately one fourth of that of QRDM. Moreover, simulation results show that in 4 x 4 system and at
Eb/NO of 12 dB, APQRDM decreases the average computational complexity to approximately 43% of that of the
conventional QRDM. Also, at Eb/NO of 0dB, ATQRDM reduces the computational complexity to about 54% and
the average number of metric comparisons to approximately 10% of those required by the conventional QRDM
and AQRDM.
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