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A PAR Reduction Method Based on Selective Superimposed
Training Sequence for OFDM Systems

LIU Qiu-ge, MU Xiao-min, LU Yan-hui
(School of Information Engineering, Zhengzhou University , Zhengzhou 450001, China)

Abstract: The over high value of PAR(Peak — to — Average Ratio) is one of the key problems to be solved in the
field of OFDM. A PAR reduction method based on selective superimposed training sequence is proposed in the
situation of using the decision-directed channel estimation algorithm in the OFDM systems with superimposed
training sequence. It makes some independent training sequences superimposed on the data sequence and selects
one with the best PAR performance for transmission. As the achievement of the receiver channel estimation can
eliminate the influence of the training sequence on data sequence, it doesn’t increase the complexity of the re-
ceiver. Computer simulation results show the method effectively reduces the system PAR and makes no influence
on the performance of channel estimation without any increase of receiver complexity. Therefore, this method
can be used in practical systems.
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Fig. 1 Discrete-time baseband OFDM system model

ICEE n 4> OFDM 75 1955 kA F 30k Bk
RN D, (k) , B 5 R C(k), BT 5 S
BRAE S M BT, U ST 5 AT R

S, (k) =V pC(k) ++1=pD,(k) (1)
P, 0<b< N -1, RZEW o RV 1 - o534 il 3 45
RS MBART 5 M E R (0< p< 1), &3t
IFFT 1258 Z Je 15 B i (55 T AR R R

2 (m) = LN;)sn(mexp(%) (2)
K, 0<sm<N-1,x,(m) fRESE n 4> OFDM 5
(55 m AR

PAR BA8 (5 5 W (A ) 5 5 V- 34 T 2 1 L fE (SR

. 90 .

£y dB) , OFDM 2 &5 iU 14 1 s LR

mas | 1, (m) |2

Rpap = 10 lg—E”(l‘x ™IE (3)

AP ECO)ERKRISME. 24 OFDM RG24 115
5 LARH IR AR SR A, A AT RE 7 AR K 114 U fE
TR (W RVBOR IR LL ), IR A5 I (EHEA T
TR AR LA DI, U 22 5 A 5 AR 2k B, 2E T
SN R GUIERE , DN 25 ARl ol MES EE

3 EFEMEEM(SLS) FiEEE

VR BN (SLS) 75 ¥ 1Y U BEHE T 4 B 2 B
b pIVAS R I W 5



4 4

XUBKAR 45— A HEIIZRP SR OFDM R 48 PAR 197714

A 269 HE

C‘”&S(ﬁ) @ x(:;) %

rraly C(Z)(LS(:) Wx(f‘) §
%J\‘

el st o]

N = | 5 |

B2 BEPEPES N (SLS) Jy ik i i FEAE ]
Fig.2 Principle diagram of SLS

TG Iy 58 i 7 OB — [ 5 1 74
BBV 55 b R N R AR M (M
= DAMKBEN N A B RS A IN 2575 .

C=(C(0),0 (1), c"(N-1D) ,1<spu<M
A% M AINGRTF 005005 58 7 51 -
D,=(D,(0),D,(1),~,D,(N=1))
P TE I, WeT 132 M ASARRFH
SE=(8:00),8C1) -, 8(N=-1))
IR
St =V oC" +/1-pD, (4)
SRIGARTIX M ASTFE NS, 43 3 S50t TFFT 38 55, A 45
F M AR A 5
w = (2 (0) , 2 (1) o i (N=1))
g X M ASBHEAE S5 7 9 ik 3% PAR /i
THEH . UL AT LLE B 2 5 )1 25
FPHNE N 52 SLS i i — 4R, B M =1 B
SLS J7ik R AL GE I 257 50 B N 5 i

4 EEME

NEIEE A Sk, R SLS Tk EAT TR
MU ESEE . RGN H AT 3 iy Xk
QPSK, F#IEL N R 256, 8 RGEAE 6 4 2453 F) 5
VEAGIE I X AR T 5Y o
4.1 %% PAR [HEE(HE

RG] LI E M DML FS), 24 M
BURTRI B (LI, B AR R 58 PAR (10 2 B 7 12 02 AN [
(), KA BRI —F M {HX RS PAR (500
&30 M43 HIE 1.5.10 F1 20 B 2248 PAR (9 T 4h
R kg (CCDR) iz IE . IR LIE H, B
fEFH—F N5 (M = 1), 258 PAR 43 15 %
AR, XN M =10, REIR LS
YR BTy i, WAk 1T & 58 0 65 350 &

TEARERRIE R G PAR; T 2RI 751 (M =5,
10.20) FFEPER M, & #3587 R 48 PAR W94
i ,7£ CCDF 353 10730F, M = 5,10 1 20 2» L M
=1 FirXf B (Y PAR fE %K T £91.5 dB. 1.8 dBFH
2.2 dB, B M {EBCK, MO R R R s, (EHAR
WHEFHIMNTE M - 1 4 IFFT 88, BEHE M kg
K, TR RGN, R T AE TR R 2 MR S
PEREZ MBS , BB M

10 s e e T T |
10-l i 3 K 1 \ T TP
\®\ N
: P .
1070 e Ny
E N o S \ SN
(.)10-3 i 0 \\ N \ i
&) i _e_ongnal NN : : :
4 ——M=1
10 i M=5 sty G z::\::
s ] —8—M=10 N\
10° —b>— M=20
-6 :

5 6 7 8 9 10 11 12
PAR[] R {E/dB

Bl 3 ARIZNECH T SLS 7k 50 PAR 437 i 2k
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