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ABSTRACT

This paper proposes an efficient frequency offset estimation algorithm for MB-OFDM based UWB systems.
The time-frequency interleaving in MB-OFDM extends the time-interval between two transmitted OFDM symbols
in the same sub-band. The extended time-interval causes not only the degradation of the system performance by
reducing frequency offset estimation range, but also the increase of the hardware complexity by requiring the
larger number of storing samples. The proposed estimation algorithm expands the estimation range by applying
the proposed sign detection scheme. Simulation results show that the estimation range is increased above 30 ppm
compared with a conventional auto-correlation based scheme. The estimation is performed on only one sub-band,
and the frequency offsets of the others are calculated by relation to center frequency. This way reduced the
number of the storing samples by about 1/3. The frequency offset estimator with the proposed algorithm was
designed into the architecture which minimizes hardware overhead by time-sharing operators and memory units,
and which was synthesized to gate-level circuits using 0.13 pm CMOS technology, and the total gates were
about 47K.

2 At AAAR 9 AREAATETLL] g ITATAE dAde] dasE F8E s

* AAfstn M7 AAF s AR FA8S0CAA A2 (kilhwan_kim @yonsei.ac.kr),

*x Sttt AR Y BB A S (yjung@kauac k), *+* AAdstw 7] F 238t 2Kjaekim @ yonsei.ac.kr)
=55 KICS2008-10-481, H4dx}:2008d 109 31Y, FHEAA=EERYA} : 2009 29 3¢

3

www.dbpia.co.kr



ST EASFB|=FA] 09-03 Vol. 34 No. 3

I.M E

MB-OFDM (MultiBand-Orthogonal Frequency
Division Multiplexing) *4-> UWB(Ultra WideBand)
e AR A% 7 FER B F sl
o} o] WA 7JEAoZ OFDMe 7Wks T 9l
7] Wzl Fug &) Holua te BE A
o AT S /R B, te WE(multi-
band) 71 Hg3te] 2oEe) FAHE FA
Rom &5 B2 MAY $RE 2U 5 A
H3ick 22 71Ee) OFDM A28l nlainz
MB-OFDM A28} %3t wHst 34§49 9
Foll vl¢ W A4S 2w Yok

39, MB-OFDM A|&Hlo s o wi=o] &
82 o ABH AFu AW pHow
Qlste] 22 W= oA F OFDM AlEo] A4
o FA%EA g %71 wE sl e
of L W= Wl 441% OFDM 4E52 ARt
5 dollM ALER] ¢ Al Ao wle) gE

N

Py
4o Fuag g4 FPskEE ol
geel § AR BARE ot A, Fus

wAe] F4 We7E FoRith dwtHow, Fue
A8 F4E S8t ALE= - OFDM A9
FHES olgsheH], o B¢ Ao 4 Wl

4
vl
i
o
>
AL
P

HZol wkE s "ok 53,
UWB$} 22 20133 Al2Ele] 79, @A olH

A3 FIFE AT oY AUFHe
2 2 Fur S 2 "nh adEE 4 9
Qo] e Alz=Ee] 43 A d3E 7HE
T Aok =4, T SAe Fgs] Ssixe
=93 wl=o] ¥ OFDM AlEo] =AlE w7ix] 7]
gelof sz AFsor & AFEe 47t EouA
"o ole Ff=go] 73 Sl 2 o, Ze
g H=2E fR o Ve grisid, ol s
sledl] BR=rt SvsA "o

=

i3

B =RdAe Faa A9 4 HSE
A e 4 7S ARkl 71E AR
Hluste] 1 Ass Hr7ieel B3 34 e
o wg st=do] eHHEE HASE F e
Aol A& Fo] vy Fuls ARgete] HA#<)
EREE U e dte=do] 725 AYE:
A|tE 2= HDL(Hardware Description Lang-

uage)S ©]83te] st=gojE AA FHETh
o] L v 2o T FelM= MB-

Md

OFDM A|ZHle] Apkat E4
FIg FAlo] AlZ=Ele] w|X|
M Felre 7189 Fa¢ 4 %
e B3t ole #AIES B & Qe F
A 7S ARk 1 A%S Uisth IV A
< At T FA 34 VS 8830 =
Hslr] Y3t sl=glo] FxRE Asta AR T
Zo A A AR rpREe g2 Vo AoA
AEZS Peth

=)
e o
>
=
i
=
ofy
s

4

II. MB-OFDM A[AE

2.1 MB-OFDM =Z|AIS A2t
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F 2. MB-OFDM 41E 1lgjn|g
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MB-OFDM UWE system Frequency Offset Estimation Perormance
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