== 11-36-08-05 -2 21848 =% °11-08 Vol.36 No.8

t}E e A A" AL =y] 2RE o] £3) Y2
2HE W 32 Y 23]

B A WL, EY 2 A4 E, Run A 7 B, e 7 R

E s fES

Low Complexity Iterative Detection and Decoding using an
Adaptive Early Termination Scheme in MIMO system

Hyun Sung Joung* Regular Member, Kyung Jun Choi** Associate Member,
Kyung Jun Kim* Regular Member, Kwang Soon Kim**° Lifelong Member

2 <
o gHE o] 83F B4 AladeA] vl AS 9 B3 A7) (iterative detction and decoding)= H|E £
F&e s Y 4 oo, 7 vEr Ay e 71] slofo} StRE ¥ AN BAEE 87E =

(4]
ThMe AL AL BARE 99 3 8§ e A7) FERE A R AE 2 &3 e
¥ BE7]2 F 5357] (sphere decoder) & A3y ¥ E37|2 A % see] Y5 (low density parity
check) B371E AN 9k hg 7] $18F 7 BE7) BAIEE FolY] $isled Ea] gl welo] ¥
Agshs wele] 48 94 (Layer symbol search, LSS)E Aeidich zelz Ads) ahg Adbol we) gelxe
T BE719 & AZS AlRE] fsle] N B3 3E Fole M 2| F8E AR A du
252 7189 el div] 20dBoA 70% A= F AR BAEE Zon fARF %S 4E 5 9tk

Key Words : MIMO, lterative detection and decoding, Sphere decoder, LDPC, Early termination
ABSTRACT

The iterative detection and decoding (IDD) has been shown to dramatically improve the bit error rate (BER)
performance of the multiple-input multiple-output (MIMO) communication systems. However, these techniques
require a high computational complexity since it is required to compute the soft decisions for each bit. In this
paper, we show IDD comprised of sphere decoder with low-density parity check (LDPC) codes and present the
tree search strategy, called a layer symbol search (LSS), to obtain soft decisions with a low computational
complexity. In addition, an adaptive early termination is proposed to reduce the computational complexity during
an iteration between an inner sphere decoder and an outer LDPC decoder. It is shown that the proposed
approach can achieve the performance similar to an existing algorithm with 70% lower computational complexity
compared to the conventional algorithms.
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