EIRET R ] CIEZE ¢ Vol. 3No. 5
2014 £ 10 A Journal of Radars Oct. 2014

ETHEBERIGE OFDM FiXBIE— IR L R FIEHTHER LI

ERH AU ke W) FEeAn
(ZEREFR KX 430019)

8 . AT OFDM KZfF 5 IEEHAE M RFRAR S WG TR, BT 9mERK RS, KA E P
HRATAM ] R GRS T A L (PAPR) 502 HOE & R H T F B B A G . 0 TRIBEUR Z MRS, EICRH
— PRI - 2L FHATHE T i 45 & REUINBULAG T PAPR SIS, @I A LLRR R 2 5 T4 RAT LU, 4051
BATAR TE P SRS B A 5 R DA Bs (i TR A 4, g 45 A5 Ik vl LS 31— OFDM £F%5 . 7E6 HZ il 45
—HGINFET IR, XA T 2/ %8 1) OFDM 7745, @il k4 B4 &/ PAPR i) OFDM 75
ERRIES, SRS PAPR Wl /5, (HE T 3 MARSAHTE T PAPR MHIGES) . A5 R J F ik
PEATBORI R AL, T A RRY], ZEIRTHE YN RS PAPR, MRRGIRIGR, LA TR EON R B0 S 1T
FETARY, AT RAF fR BE BRI 2 53 e ) LA R L U 2

KHEIR: EAHr S (OFDM); Skl s —fkfk; WD EE(PAPR);: A% FLAMY: TR0 Rk 4L
PESES: TNIST XHERFRIZED: A XEHRS: 2095-283X(2014)05-0548-08
DOI: 10.3724/SP.J.1300.2014.14059

Peak-to-Average Power Ratio Reduction for Integration of Radar and
Communication Systems Based on OFDM Signals with
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Abstract: Integration of radar and communication systems based on OFDM signals results in large Peak-to-
Average Power Ratio (PAPR). Limited by the code rate, algorithm that use the Golay sequence code to restrain
PAPR can only be applied under the condition of a few subcarriers. This study proposes an algorithm to restrain
the PAPR of systems with a large number of subcarriers. The algorithm combines the group parallel code with the
optimization of weight coefficients. First, bit streams are divided into several groups of parallel bits. Next, every
group proceeds with Golay sequence coding, data symbol modulating and inverse Fourier transform. Finally, the
parallel result is combined with an OFDM symbol. Before the parallel data are combined, several weight
coefficients for every group are introduced; thus, the system has several candidate symbols for transmitting. Then
the symbol with minimum PAPR is then selected as the transmitting signal, and the PAPR of the whole system is
reduced. PAPR performance, Bit Error Radio (BER) and wideband ambiguity function of three block methods
with different coding rate are also simulated. The simulations show that the PAPR of the system decreases and the
BER performance improves significantly. The signal exhibits a thumbtack ambiguity function, which suggests
good resolution and accuracy for distance and velocity measurements.

Key words: Orthogonal Frequency Division Multiplexing (OFDM); Integration of radar and communication;

Peak-to-Average Power Ratio (PAPR); Golay complementary sequence; Wideband ambiguity function

1 5|1F REH T RELE LM EEN A, BHIAEE—

¥ 22 B BTV 2% oA R Sk 7 T EARG N H TR &, AT B RS &
FRGREM#A Y U, FikllE b 221 P U2 . R &), 35w AL
ik, T H R g R A A B TR, PR A

2014-03-27 W Fl, 2014-08-25 He[Al: 2014-09-19 BIZ 4 5 Hifi M RERE. T OFDM 245 51— kb RGP A
B A AR RE G I H (61271451) BB RS B = 19 R DA AR R A, i A

MEfEEE: ZEHEE lizigiglee@126.com



EE SR

BT AR TR GRS OFDM IG5 — b R ST 4 Dy < i) 549

B AR A, B A A %, R T
PLBE ST, BRI AR E TS I . AR 1T OFDM
Z 48 A7 A6 g 35 Ty K L (Peak-to-Average Power
Ratio, PAPR)# =M i, & PAPR {5 5l &
IR 4% (High Power Amplifier, HPA)I, ANX
S FEUBCKI BRI, 0 B F8UE 5 R,
WY, RAEVERE R, BB AE— b R
% PAPR #EAT407)

H & X5 22 2800 A A7 4 55 ik (MCPC) F
OFDM &5 1 1f g 3 Ty Ll 1, #3814
TZME%E, HTHESEEDRIAR, 7T
P 35 Th 26 L I 25 R 0 3 A AN ], 6 U3 T o
Lo ZE SR AN TR o A5 2255 R ) AR A T R 2
B R D ARG S AN R R,
TWAFAE 5 K B = B T IRBO ) 7 X &% i 465
MG B, Bk PAPR IR R 2% B E S 2R K
A EL, DL PAPR I 532500 A% il 3 5 T %
R KMy Ik AR B RS () S A BRI R
NREMER, W, BRI H AR, Ll
T A H bR Bl SR B £ . SRR H AR (SR, —
WA L[PG I, RS FRRAE 5 (g3 Th 2 L
(1 [Fi) B 2% RS AR b 50 fi LA K 1 A G R R e
BEXCH TR IR IAE — ML R G, ASfig i b 22 300
FHAT 2 1 75 ik (MCPC) 8¢ OFDM 5 i) PAPR
%, PAPR 1RV 2 — Ak RG R 51
T, EEFBRENMEAG . R VERE L H bx
K rEfe . HATERST OFDM & ik ilfs — &b R 48
(¥ PARP [ @5, SCHR[8)4E 4 OFDM
F5 M AT AR BR AR, ARG s EE
(CE-OFDM), H: PAPR ] 0 dB, {H UGS
B NAR Y, [ AEAE /M W I (9 1) BR AL S AN
TAE/ M LR A B A

7 MCPC H1 OF DM 38 45 Hh#f nf LAFI FH 2 v

[tergem] -] gmam |- EIEEP
:_%&%%&éééé:__‘i
|

7R (g s
: BR gﬁ :
|

BHIHL

o)l

BRI RS0 o bk, HJE 7 N H g R
[f: 76 MCPC "ok H A #E AR 3 B AH S RE I 7
GG IRFE AL i A6 B B ANE A Ol BB W B AT
FINOL T AE SR BE AL S (5 S dm i M B
b, B BEARIE TR JE PR . R
JESR FHAS TR dm b k] — AL R4 PAPR. STk
AR E RS S RM SRR, B g
A E P S, W LU RS PAPR A KT 3 dB,
i HEA RM 0 R /e ae ). T gmis
KR, fdR %, MIbZEEATHER-T
THPBB KRG HA TR KA,
ASCHEH T — o dLIEATHE T it (1) PAPR 5
o T AN SEIAE K], B a3 Myl R
AR GRS Z I A Gt AT T VE AL B RE
i
2 ESiRE

ST OFDM 2455 HIAEE — AR %
gERIEE 1 TR, WA A 2 R R — A
5%, SR RERIH 2, B i % Bl 2111
H AR [ A A H bR RS 1 — A0S 5 2T b 2,
1% F 80T LALR] I 58 B H AR BRI R A5 15 B AL Hi
.

B RS R L R G A ke TAE R, —
Ak R R S—A OFDM 455, RS 5 H 4%
Af AR IR N«

N-1

5(t) = Z:z:n exp(j2mnAft)exp (j2rf.t) (1)

n=0
Hr Ny OFDM RT3, Af =1/T I T8
WA, T WK ErE, o, W n DT gt
Fer B R AR S, £ O EREAR .
i F U TR L —ANBENL A i, BRI 220
Gl 0 P JEHEAT 00T, RIS 0624 Tl o L i i

HHRE =

K1 IR AR RS

Fig. 1 Block diagram of integrated radar and communication system
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