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B OE. B ZEAZ L EASH ) 2 I (MIMO-OFDM, multiple input multiple output orthogonal frequency di-
vision multiplexing) & 4t 4% G L BRI LS (SLM, selected mapping) 5iE T B 4%, 3¢ T {5 5 N 85 A 5
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Modified SLM algorithm based on cyclic shift and signal
combination in MIMO-OFDM system

HU Wu-jun, YANG Lin

(National Key Laboratory of Science and Technology on Communications,

University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: In order to reduce the computational complexity of conventional selective mapping (SLM) algorithm in multi-
ple input multiple output orthogonal frequency division multiplexing (MIMO-OFDM) system, more candidate sequence
sets will be produced. With different peak to average power ratio (PAPR) by time domain cyclic shift and signal combi-
nation between the antennas. The receiving part can restore the rotation signals by using the sequence selection order of
the transmitting part and also the original signals by comparing the inversed rotation sequence with its nearest constella-
tion points. The simulation results show that the proposed method can effectively reduce the PAPR of OFDM signals. In

addition, compared with the conventional SLM algorithm, the proposed method can reduce the algorithm computation

complexity significantly and obtain similar bit error rate (BER) performance.
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3P LAAS[R] (R AR AL Jie 4 DR 1 i B g 428 el Py B -
AZH(IFFT, inverse fast Fourier transform)ifi i 15 2
LA HATAE PAPR [RINIRA5 5, XE+E PAPR f5/h
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X(N-1)], H, N TS EREES &
Ib TFFT 1 #5321 i 35 5

1 LN-1
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Hort, () R M5 SR T3, max[ 18~ RIE 5
(U fE L A, E[] R 8 K AE 5 0P8 1%,
MIMO-OFDM % %:i[t] PAPR & X b

PAPR (x) = max{PAPR(x,),--, PAPR(x, )} (3)
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B HE— 1B PAPR, [P
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FITATRE PR PAPR Hik#%— M KEARE U REEN
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PAPR, SQ)H 5 1 FHFHILLA [x1(u10) X215 SQ)H I
A ) o HATAHIR ) PAPR, (Al SQ)HHIFEHIZ
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FEHHE S RRIGE 5 Z R R N
[y x,]=[x x,]h(2) (16)
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S(MP) xi(ut1) Xa(1t2) U2 (xi(unnsy o) V172 (i) =xa(uan)
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AL T s —FETT LA aag A1 R(D)— A 371 )
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A EOINEIRECH LN/2 1b LN F1 LN(IbLN+K) .

h T R B BE, — AR T
F 5 7% ¥ %A% LE(CCRR, computational complexity
reduction ratio), & X4

_ complexity of CSC —SLM
complexity of C—SLM

CCRRz(l ]x100% (21)

24T T N=256. I RAE R L=4,
C-SLM $7L M1 CSC-SLM SiL &1k 4R A5 K
(NESY F TN =R/ i

*x2 SRRt EE RE
LEH g4 C-SLM CSC-SLM CCRR
THOR 46 080 5120 88.9 %
K=9(M=3)
SH0n 96 160 19 456 79.8%
EE 81920 5120 93.8%
K=16(M=4)
SH0n 163 840 26 624 83.8%

f& 2 w40, 5 C-SLM &iEMLk, CSC-SLM
VR RE R B BAR SR T R A . M & IE)P 5]
BN ORISR KL M=3), CSC-SLM i 22 [ 55
Ty AL BUMEIREAE X T C-SLM %3, CCRR
IYRER]T 88.9%K1 79.8%. HART RN, BEE
PP ANENR N, ASCEVEBEIRE AL RE ik
Wt —BH K. ik, ASCHrd CSC-SLM Fk4E
FRARR B2 2% 55 7 THI AT R AR
42 FERIRMERE DT

YRISREGEL N=2 &1L P 5180 K I, C-SLM
FE TR AR I ARG BN 216K bit; ASCHEH
CSC-SLM %, MHE(18), T5E h(l) (3 bit)iXx—ik
RGBSR 751, 47 R kA A A7
u; (IbK bit) WA Ayl @l 5 At g, AT LA e X
A EARBNRLAE S, HAL CSC-SLM #EH T —
FIE RISV HARWIE 4 BT,

C-SLM #32%, U557 28— X LN riff) FFT
ESEAFBIBSAE T, AR e R R LS B
VAT 5 L 36 LLAH R 0 A8 47 PR 7 1k 5215 31 iR
HfES, Ik, C-SLM J7ikiifi B R AR R 4L
Bnv243 59k LN/2IbLN+N #1 LNIbLN.

A SCHE 1 CSC-SLM 3%, #alefE 5 A ke
T E—IK LN f510 FFT BHEA 2R S, AR5 H
LA B 6)F 255 . 7 w, OF1, WE
PR X (19) 3 LA ) e i DR 7159 B AR 15 5, 1X
i, RO AR E S C-SLM Sk, 45 u, &

H, WFFEE MUK LN w3 HORE SIS 5 1 SO AL
s, MN UEENER MN RS BRI S B JiE
e Py 51 55 0E I TR R T S AL R TR I P BT R ik
BRBALA T, Bk, A CSC-SLM &
VA A S 36 5 L 53 OV RN O I Ky
Sk LN/2IbLN+MN(L+1)F1 LNIbLN+MN ..

T THT P47 2 A7 T 0, DO T 2R S v 9% 326 P 1) 4
EHC MK, B TR AR B M 2k
e lhn, MIEHEALEL M=3 Fl M=4 I}, #&iE7
FIBEGHY BIIER T 9 Al 16. Ik, ASCEVEER
Sphu PAPR PR AL IE 24 5 ] DS BB A ik
P, EBNLE 2 BEBOREARNT, T DAEFER/INME
M ATAG S /N B IR, IX I R SEIK) PAPR
PEREA T R I Rz, nTRLOERRECKI M, 18R
28 HATEUF 1Y) PAPR g

5 MESRS5HH

A B gy T R 2 DY A A RS
(QPSK, quaternary phase shift keying). 2% ZA
256, 4 fERLREE. U7 ERECH 10° B, CSC-SLM
AL FEANF AR AL K73 PAPR 4 BE [ 52 i)
J AT, DA R LRI XKy PAPR AT EL R 15 2 (BER,
bit error rate) ! BE M 73 H7
51 REIABAETFRRERDSH

HaC(10)~(A2) T 51, Y4 2 MR RS AL 1
FFIS, e i —2e P 5415 H AT A IR ) PAPR,
Blhn, 24 2 RREMEAB AL T N[0, 1,1 I, 45
B 2 NP IES A

[x, x, M(x1+x2) M(xl—xz)]
[x () x,(u,)

V17206, (1) + 3%, (1)) N1/2(x, (1) = x, ()] (22b)

1 7(22b) 1 2 IR A 5 IR R BE AR AR
AP TN IR AR A T LA B SE HEAT AT 5 (K e 1 e A T
TEIA A

[, () x, () m(xl +x,)(uy,) m()ﬁ = x,)(uy,)]
(23)

BRI HIPHI 5 (222) P A HA AR
PAPR. [N, 4 2 MREREAIEIAEAL A AR,
HEM B HLE P I S Mg ih P 51 & B A A )
(K] PAPR, S FEZXHE RIS AL N 1 TSI A,
K5 45 TR AL IR R U MRV () PAPR PERE.

(22a)
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1252
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PAPR,/dB
CSC-SLM#IREEAECAK, BIFBALIRU

K5 URFF UHIE PAPR Pfig

Kl 5 25 T AR 308 e S AR G B BAR IR A7
PRI 7~ A [R] RIS [A] IS PARP PR . 2448 R4 %K
K=9 (IEHBALE M=3)N, {F CCDF=0.1%kt,
CSC-SLM SVEAEARIA AL 7)1 U AR R RIAS [R] B )
PAPR 4y AIIEE] T 9.1 dB F19 dB, FA K ¥ A[A] )
) PAPR 1% §& LU AS A DA AH [ R 4F 0.1 dB 24,
XU EEANF ) U e o et A, 8
SVE I PAPR I BE
5.2 CSS-SLM E LRy PAPR MHEER ST

6 Z5H T C-SLM SEFIASCHEH CSC-SLM
I PAPR PEREINZE . 4 &1E P4 K=9 I, C-SLM
AT CSC-SLM HIEHRRE AT IR R 4] PAPR,
7E CCDF=0.1%4t, CSC-SLM #3EH C-SLM H3%K
PAPR 4344 9 dB F18.8 dB, CSC-SLM 5%tk C-SLM
572 0.2 dB.
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—2&A— C-SLM(minmax),K=9
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—©6— C-SLM(minmax),K=16|
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CCDF(Pr[PAPR>PAPR;])
(e}

6 7 8 9 10
PAPR,/dB
CSC-SLM#& 3% B %ChK

6 C-SLM F1 CSC-SLM (£ PAPR ik

P R e 2= S R IRAE T C-SLM Bk &
LEAEE Y N B4 T ERE , MIMO-OFDM 15 558 548

[Fi) (R AH AV JiE 2 DR 7 AH e P 3047 TIFFT il 2 24
HAANH PAPR I 3#5 1% /741 . C-SLM Sk AR AL
K Z [ — e Ge v MO 1), 5 R UGS 5 7 51 AH 3fe
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