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A Method of Single Carrier Frequency Domain Pre-equalization in
Ground-to-air Data Transmission System

WANG Ning ,GUO Ying ,ZHANG Kun-feng ,ZHANG Bo ,HOU Wen-lin ,LI Hong-guang
(Information and Navigation College, Air Force Engineering University, Xi'an 710077, China)
Abstract: In this paper, a method of single carrier frequency domain pre-equalization suitable for air-ground
communication system uplink is brought forward under the condition of frequency-selective Rayleigh slow
fading channel. A model of pre-equalization system is designed on the basis of this method. In the model,
the downlink pilot signal is compared with the local one to perform channel condition estimation on ground
station, and then the pre-equalization of uplink signal is processed by utilizing the acquired channel condi-
tion information. Finally, the uplink signal equalization is conducted on airborne receiver. The signal pro-
cessing procedures of the method are analyzed and the coefficient of the pre-equalization are obtained based
on zero-forcing criterion and minimum mean square criterion. By comparing the BER performance of differ-
ent equalization schemes, the simulation results show that the error-floor effects will arise when pre-equal-
ization is implemented only on ground transmitter; whereas, when bit error rate is 107, a 2 to 3 dB gain in
performance is expected by the equalization made again on airborne receiver after ground pre-equalization in
comparison with the former single carrier frequency equalization method with a linear equalization struc-

ture.

W is B H#:2014-02-27
EEWMB MEMGEEEHS KB ARESLBEELSFE I HATD-U12003/K1260009)
EEB AT T 1989 —) B B vu A AR LA L 35 TN R b Al s AR S AL B R BFSE. E-mail: dwight-wang@163.com

Sl E7, HH KM, F . MERHECHZ LT RERTAATHERAL]]. ZF T BAFFR: KB F MK, 2014,15(5):66-
70. WANG Ning.GUO Ying, ZHANG Kunfeng, et al. A method of single carrier frequency domain pre-equalization in ground-to-air data trans-

mission system[ ] . Journal of air force engineering university: natural science edition.2014,15(5) ;: 66-70.



5% 5

EOT S O AL AR G R A T A AR 67

Key words:single carrier frequency domain equalization; pre-equalization; ground -air channel

ik NSRS WO N BU S R R ID R B S E B!
DY R v o B s AL i BE ) B & R L ARy EEOK
B AT IR A £ R (SC-FDE) SR FH B 14 5 48 %
T AR Z HP R G5 F A BT % REB A
R B v A i R [ N gl A 22 48 D 0 T L (PA-
PR & 0 A i SR A s B ARk 2 B T
ZRIE.

SCHRLT ~2 1349 2 R F 4V 2 1 1) 45 4, L 45 44
i L g B 5 A 2 PR A L L Bl R R A R B
25 R TR AL Ky 2 G0 R AT B Y s SCRRL3
~4 R W B B T vk E B R R AR S 5 B
RO LA R B B P A e A A5 8 A T T AT B
Hy i, 41 W A BE A iz A R HL TR M E
B2 . SCHRLS ~ 6 1R F A4 2 — ol 25 IF L 451 8 ) 4 e
F A5 45 i 5 R LA SR 1 B3k A 1 45 P S i 5 T TR
R BON  HCFRE TR T M RE A 1T M X T A5 A A L
RO AF AR SE B b i TR 2T AR 5 O
TR B0 U T B B B TR S DR 22 B ORI T
H AR 2% G BOR L B LB & IF A
W, SCHRE8~10 140 41 1 W B B # (5 1E 18 3
VA7 I L R0 S ) T R0 )45 0 1 R L 7 R 6 B
X AT TUA B 0T A — A RV B A O A
R

BT A SCB X8 T 8 A 3 1 b =S Rde 15
AGL EATHEHE 3R T R R AR A 4 T 0
ITIEAT 2 I D7 58« — Fof 2 BRI A M TR 2 38 S AT
TR AT 5 55—l A M TRT A K S R AT S 8 Ah B L
A WA i AR AT P4 7 A A

1 SC-FDE )i #f

L 7R R B A I 8 1 AR SR AS A HE R L AT 1
H oo A P AR < A S QPSK WSS AR
FEN N, BIPRFRAT SRR K o8 N 755 Rt
B SR T A5 EAG T 0 T 00 K R s
AR B 5 i W A 8 ) 20, B O U TR I A
T B AT S 25 AR PR 0 28 R AR 4 B0
A AT Y L 2 )5 K B I S AT A A R B R
HARE T HEmNEE .

——] i 47 5 1 G - NS

P 1 BRI A SR A 1 AR G 5 R A T

Fig. 1 Block diagram of SC-FDE system structure
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Fig. 2 System model of air-ground communication based on single carrier frequency domain pre-equalization
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Fig.3 BER performance of different equalization

schemes based on ZF criterion
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