FEMEN BT HumE A R
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE
INFORMATION AND COMMUNICATION ENGINEERS

T NF Y U T MIMO ZEICEIT 5
BEENRA 2K L= QRM-ML 7' 7 v 7 {5 5t
LA #RT mE BT 2 o

DIRAERTERTERE AR A AR AT T 980-8579 il A T HE KA T 2 6-6-05
E-mail: T {yamamoto, kazuki}@mobile.ecei.tohoku.ac.jp, *adachi@ecei.tohoku.ac.jp

HHEL QRiEE M T NTY X LEFIM LIz EAE &R LY 2 v 7 (5 5 H(QRM-MLBD)IE, /M)
TIRFAEMMSEYREIC K S ZEM T AN Z D TSR TH A 7V v I TV T 4w T ACPYEAWD Y T
¥ U T (SC)y~ VT EZAET 7 F(MIMO)Z BEARED /N7 v hiR Y F(PER)FHEZ KIBICHETE 5. Lo LR,
T R R EE S R A G D DT, M T AT LB HEESED SZEM OEEIEFICRELS TILER D
n, ZOREE, HRENEKERDS., —H, MOfEZ/NSLT5E, M7 LAY XLOPMAT —V TIELVWIA
ZHIBRLCLE O MRS/ HINT 5720, PER FHENBLT 5. ARETIE, ZORMBEEMRLTELFELLT, B
HRYZFIH L7- SC-MIMO £ (TA-SC MIMO £ 8H)% H\vy, ZOBEHRSZHH L7z QRM-MLBD 2L 7 5.
FHEHEY I 2L —2 a2k, 16QAM & V% 4x4MIMO £ E D4, QRM-MLBD % V% TA-SC MIMO %
L, M=16 F£E T M=1024 & L7213k QRM-MLBD % % CP-SC MIMO % & & [F]%5 ® PER Fift & =k T& %
ZEERT.

F—U—K U NFx U7, MIMO, QRM-MLD, REXIR%]

Training Sequence-aided QRM-ML Block Signal Detection
for Single-carrier MIMO Multiplexing

Tetsuya YAMAMOTO"  Kazuki TAKEDA" and Fumiyuki ADACHI*

T *Dept. of Electrical and Communication Engineering, Graduate School of Engineering, Tohoku University
6-6-05, Aza-Aoba, Aramaki, Aoba-ku, Sendai, 980-8579, JAPAN

E-mail: T {yamamoto, kazuki}@mobile.ecei.tohoku.ac.jp, *adachi@ecei.tohoku.ac.jp

Abstract Maximum likelihood block signal detection using QR decomposition and M-algorithm (QRM-MLBD) can
significantly improve the packet error rate (PER) performance of cyclic prefix-inserted single-carrier (CP-SC) multi-input
multi-output (MIMO) spatial multiplexing when compared to the frequency-domain spatial filtering based on the minimum
mean square error (MMSE) criterion. However, in order to achieve the sufficiently improved performance, a fairly large
number M of surviving paths in the M-algorithm is required and this results in a very high computational complexity. If smaller
M is used, the probability of removing the correct path at early stages increases. In this paper, to reduce this probability, we
proposed a training sequence (TS)-aided QRM-MLBD for SC MIMO spatial multiplexing. We show by computer simulation
that training sequence-aided SC-MIMO multiplexing (TA-SC MIMO) multiplexing using TS-aided QRM-MLBD with M=16
can achieve almost the same PER performance as CP-SC MIMO multiplexing using the conventional QRM-MLBD with
M=1024 in the case of 16QAM and 4x4 MIMO spatial multiplexing.

Keyword Single-carrier, MIMO, QRM-MLD, training sequence
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