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ABSTRACT

In this paper, we propose joint estimation methods of carrier offset and channel estimation for MB-OFDM
system with low complexity. The proposed methods estimate the channel by using low-rank LMMSE channel
estimation which reduces the system complexity by applying the optimal number of rank to evaluate the
frequency offset and additionally using the simple algorithm using the auto-correlation property of the
estimated channel. We simulate the proposed algorithms under the IEEE 802.15 TG3a UWB channel model.

I.M B 2 93k 2elshda] thksl ahgRolr) vepd

G k= 7IHke] whalElsick FCCrb izl A ool uf

%%7] UWB(Ulira Wide Band)= TAP 540 21 UWBE ‘34 Falre] 20%0]4ke] Aol
2 ghgsglent 2002+ 2wl bl 91813 & 7P 500MHzol o] A A S AA
(FCO)7} 3.1GHz~10.6GHzell 23 F3h5= ] A e wA A v|e s Aojwth. UWBS] s =
g} IMHz® -41.25dBme]3ske] HWhAAIghS: 2710 Exe zagold] Ax Yo ZHoz EAS o]

B o= et Il AlE %19 AR (ITTA-2006-C1090-0603-0019) 3} &H=3}akwt 3171 %17 ((R01-2006-000-10266-0)K OSEF)
o] Ao FaE9lL.
* oI}l stal EA13-8ted 4 (silverwater @inhaian.net, sknam@telecom.inha.ac.kr)
wx Qe Z3l o 741541914l (tksung @inha.ac.kr)
wxx Qlalefelal AR FAI e (kskwak @inha.ac.kr)
=S KICS2007-09-424, A4l 12007 94 199, FHE=1A4LA}E 120079 114 30

1296

www.dbpia.co.kr



=1/ MB-OFDM A|2~®l-& $13 Low-rank LMMSE d 34 ¥ Fa 54 &

o,
,

o
N,
L

A

Band Group#1 Band Group#2

Band Group #3

Band Group #4 ' Band Group #5 8

)
: )

T

nd

\§\ ix\ \\ and

o2 guly Alzdd e 54 da 3 sk
o},

100Mbps ©]AFe] Z74+ WPAN(Wireless Personal
Area Network)® UWB X533 wisl:= IEEE
802.15 TG3acll= OFDM7|% 7|4Fe] MB-OFDM
(Multi Band OFDM)3} CDMA 7]¥Fe] DS(Direct
Sequence) UWBHFo] %F3} =4]S- #lsfslel ot
20071 F=9] |G AR qla] mFES) 2]
AR, o= ARIAFEe] AE g A
oMol A83ts Ba U AAS T o= o
,xo]_%q_[ll.

MBOA 2| 4

A9kt MB-OFDM

[e)

| =

OFDM A|2~H-S nlelo 2 2-~37]1¢] ABHI=ZS ]
gzl Ful ok e uwel AuEsies ARS|

OFDM AlE-5 #43cl. MB-OFDM A2~

< 7 o Aw Ao o7k A7t ZHAsk
Inter Symbol Interference) A& CP(Cyclic
Prefix)& AMg-8le] A 1A & <+ 3l
P SR S g3t Tk el ol
Zupzke] 2 wAS 97 Fl+= 7% ICI(Inter Carrier
Interference)”} WAl A|~Ele] AGo] vl ukk
g} Al=dlef] wlal] =A] AshE = S 7RIch

E =ellAe BlelA Ak T FA 54
#} Eo]zHSVD: Singular Value Decomposition) -
a5 ©]43 Low-rank LMMSE™" A4 345 2
g3k 7S Algksla, MB-OFDM Alwlelld 1
Ass Ak

B =l A ot Rk Tellx= MB-
Mgl A v 2 A2
mule 7Zp7b Adwdic) VA4 LMMSE, Low-
rank LMMSEe®] sl 243}, VA s Fal

=

.

I. MB-OFDM A|AH!

MB-OFDM A|~®l2 13 13} Zro] 3.1GHz~
10.6GHz7HA] o171 A ojd-& 7+ 528MHzo|
oz b Al JHY ¥ s shie] agoR
Aejgict F 5789 Fuk a5 skedl 1F #19]
o AR g AAEe] 9lal ymA] 479 25
A ARg-o 2 BFEogleh ZF F ] FoF 5

T oblel A (el ols) =&k
ol Fo T = 2904+528xny, M

o37]4 nyi= Hoed WE 2 1~14(MHz)olch
MB-OFDMell4&= 3 25 Wel4] 72 il=Ee]
FAFIE7E A7 F344 Z=(Time frequency
Code)ell whet 55 oz tlo|HAlE o]5L <
37, SOP(Simultaneously Operating Piconet)ZFe] 7t
A #Hxs ek dedne] 59 HAeA T3

F 1. MB-OFDM /=5 £2]7)% sjejule]

Parameter Value
Bandwidth 528MHz
FFT size 128
Number of subcarriers 100
Number of defined pilot carriers 12
Number of guard carriers 10
Subcarrier frequency spacing 4.125MHz
IFFT/FFT period 242.42MHz
Cyclic prefix duration 60.61ns
Guard interval duration 9.47ns
Symbol interval 312.5ns
Modulation QPSK
Comation
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