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Key Words : Multiple-input multiple-output (MIMO) 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, AIQRDM 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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Input: v, R,m, A4, for j=10G, Q, N, X

I i<=N

2 K<G

3: while i > 0 do

4 for k=1to K do

5 if i = N then

6: Calculate branch metric for all possible symbol replicas
TN € Ag

7: else

8: Extend all retained branches to all possible replicas z; €
Q

9: end if

10: Find the minimum accumulative branch metric Ef: min

11:  end for

12: if 2 # 1 then
Find B min = min { £}

B2

K
Bl in }

14: Calculate the threshold A; = E; ymin + Xoj;

15: for k=110 K do

16: Exclude all replicas with accumulative metric > A;

17: Retain at most m, symbol replicas

18: if retained symbol replicas = O then

19: K<=K-1

20: end if

21 end for

22: i=i—1

23 else

24: for k=110 K do

25: Find the solution x* with the minimum accumulative
metric Bf .0

26: end for

27 end if

28: end while
. " — o 1 'z
20: k= argmin Ej .,

i=1, K
30: x = x
Output: x
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Imput: y, R m, 4; forj=1to G, Q2 N, X, (=00

I K=G
2: for k=110 G do
3: i< N
4: while i > 0 do
5 if ¢ = N then
6: Calculate branch metric for all possible symbol replicas
N € A
7: else
8: Extend all retained branches to all possible symbol
replicas z; € §2
9: end if
10: Find the minimum accumulative branch metric Efimm
11: if £F,.., > ¢ then
12: K<K-1
13: Break
14: else
15: Calculate the threshold
A¥ = min {C. Ef i + Xo?
16: end if
17: if i # 1 then
18: Exclude all replicas with accumulative metric > A¥
19: Retain at most m; symbol replicas
20: else
21: Find the solution x* with the minimum accumulative
metric Ef ..,
2 if EY,,;, < ¢ then
23: ¢=Ef pin
24: X <= x"
25: end if
26: end if
27: i=i—1
28:  end while
29: end for
Output: x
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