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Analysis of channel estimation performance associated with
the interpolation order in OFDM System
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Abstract In this paper, we analyze the channel estimation
performances associated with the interpolation order for
OFDM systems. We first analyze the time varying channel
and frequency selective channel, and then we derive the
channel index which indicates the ratio of time axis variation
and frequency axis variation. The analyzed results show that
time interpolation followed by a frequency interpolation is
adequate for the channel with a channel index larger than a
certain threshold value and vice versa. Computer simulation
explains that the method which decides interpolation order
outperforms fixed order estimation.

LA 2

OFDM A2 AA Hdg v gy An
Ptgste 2@ A dolHE ALForA, F
T AEAA dolgd A FAMME 149 doly A
Fol 7hesittl]. d¥rAQl OFDMY Ad 33 wao
ExE del" AFE Aolel #dae AdE AdE A
3t o] AHEEH2) o)A WYy AEE o] &F
A 49 HAL 5 AR e £ Qd e A
A Fig 2234 AAAAM @ e Adg FHE
229 4 AR, ol& A%el HAUAY B34l
=03l &E yE ARH Fag FoM AUz
FAE 1248 4 HAog FxE AT 4%
o] & HolAE ©Rel gl

detdez 144 Ad FA wEe Jd Fxd
s & 45S ®o|7] dEel du Algact Ade
ol AT FHEFA Wt He Koz WA »
e s Fyo] ARF F Yk vobrt olAF A
ARE wgez €39 &MEF FAAT F yyd
OFDM 41719 4d%°] % F4d 202 B,

B =8dXE, OFDM Al2ddAM wzhe] £Md) ute
A A4 Ave BAIaA o WA AEe A A
AN Ho =&Y Fos §9 Ad ARE weoz
Hte) ¢4 8 2433, o] &Ad ate} 1A 4% H7
< TV 2Ly A w3l AUt AAE Ad
FRo] AR Aol Hopdg FAF 4 3ok

i 252t &=M9 HHA
FUY AL o]&F AQ 2 WS OFDM
Wol A de) AgHE AvAd woltHa] WA F4
Tl Bdg 4% X Ad ARE Lopd F, o
g wgoz A4 U8 e dold ARelMe Ay

A 2

125

tlo

HAE 3o BAUT YolAXE PEY o2 ¢
F3te Ad Fd™ AHS FIr) AfM = WA AR
Fag SoA Ade WS dotof Fn. A Fo
A W =8 S 4FE 2oy, Fus F
AAe Wste Ade dFAEd o Hd Ad AR
o ¥%& denh

OFDM9] sub-carrier 8 N, Hdl g A A
T, ¥ A¥el #8 T,,,, 4T AFNTE Toompre,
Ay =28 FA4E fpon shd, Fa EoelAg
o s3] hA Az coldelA e Ho Uy 1AL,

N 1
Mge = 20 7:1/7;

e 17T 2T f,

Jt BeHEL ([ 2 1 = zolidte] A4 A

olgl, Adel Hd AG M7t The F4d Adg A
BUrg FFTE S35 €& Aldy d¥g» S8 +
8 A2 F Uu6l T3 A E2Y FHF fpe
vl OFDM 4lEvitt d4dd 9% < sl(continuous
pilot) 2.2 opd £ gidh ukef Ade] EAL AbA o
4 & gt A, Fug Hojre] e AEY wEE
4 glopg FAVE o8 nigeR v &MqE
ARQE ¢ Ut

3

n,

nyq nygy

N

A @l A (DS dHdst] Folahd, AE A sl
AlRE A @sh Aytshd =8 Fakpel @3 g 4 Q)
o) U 4 ik olwl, [ Ty/ Typmpie | ©1 A8
A AQTD, T, fpe AME =52 Fa5folch

=N
m

A (3 T foll #¢ 220 Fdel vehid 29 134
2o

Threshold line of
decision order

1/2n= 0125
(Fd=ddBrizr

T, o o 22k Hax 21 ¢AE 24k dA

a9 1.

i

(3)



20079 CHBHMAIESIS| SIASE

N XS5 qY £5 @
N/2m3} 1/2ne 247 Z3%sh Az FA Lol
A2E AEY o8] B Ho| Wk &, A2y u}

2% 229 AQeHE dH 4EAo] Hol AY &
A Hrol 345 AFULEY, ¥H0Z Foleas

EZe Fgs AdAe] Folx ewidEY wE
o] Foty #& %L 7Id¥g + gtk
ol# g 231y HFHAN FHF9 A WE} F
4 FE A9 2¥ 13 o] FAHez YElg) 4
QA 4z AT FgEaA e wdsl HEA m
3 nd Al2gloA oln] Y ol muye®t Ny
Ade) Aste] @A JPAEE Frolth maEld Wi o
Wel 27|E vud 1e £&Z 2RY S Yok
a9 12 A9dnd, 543 Ade 438 231y AR
g Hoz AT 5 ok MY Y& A ALES
‘Ae Uelgta stm, ade] id A48L ARsie &9
Fapprnh Ade] Ado] FiFHoz & o] Hr) 4o
2 HE3H 4 (2)9 zHo] ¥ug 2 )&%‘014. utebr
A FA7E ¥l 4L A7Eow H7MS Mg
B FE nSad Adol WH obg Zo|
HAAG ‘A 28 AZE 2AL oldE sAdy AAF
Bt =& Fo40 ddyez Z Aol o 4
(2)5} -¥0] 2 AFolrt. mAA WAyt He Fos
08 B3-8 MyFL

V. 2ojAl3 23

g7 A2 AdoAM A BkE AYEeE Aee F T
s HHE gk 395 v, 245 8 3
H 2oddg £33, moaye Algd OFDM
A" DVB-TEK)S] 298 Algslgn, Adadgde
AREEA] gfskd EE AldE 279 ArEg e Ad
24 A WA ARE ANdE AE A4 eE
LOS(ine of sight)el3, & WA Z2e A9 AF 59+

2=}
7 AdH3 -3dBY] dE¥$ Ze Adg rddayn.

E 1. 2oy sty
EETT QPSK
Sulsate & 1705
FFT 27 2048
CERad, 174
CHE g 27
E 2. Ro/MHo| A2E HMd &7
zd | ANA #E S [ HAstE =28 S
A 22 0.03125
B 66 0.03125
c 22 0.09375
238 A" 2% Ad9 Nz, Fa w3y 3x
7b A A 8702, ox Zoz WA ML
dx F4 Aol HxFE FAsAG =24 B
e =EY FIAFE DAY FFeA gy Hy)
Ad e F7E Aotk QridE A2 9 A
P Hztel o F& A% S HEWE Holz gtk =
A C(ad 3= Bl A Fao] nEHY Fos

FE 45E Bola v mojdy A
S229 Ezhe] Mdaldre Re A

126

o AZHE WY

Bt & S L

d

%l

Bz B ADE 08

L. B zzip Fdss g
*lzy ¢ ang 0y
23 C 754 4

N

a9 3. =31 B, CAMY HeIF4

v.d £
=R £A719M Ade Az, Fa5 54
o E}E} B2e 48 248tk Ad FH o
A BHZel #ME dAse Aol Aol ¥%E WA
' RAE ¢ F U T Add %ol ddHe=
e wgos wto]l AT, Ad FH9 4%
< A§ ¥4 Aol

a8

[1] H. Schulze, C. Luders, "Theory and Applications
of OFDM and CDMA Wideband Wireless
Communications”, John Wiley & Sons, 2005.

[21 R. Negi, J. Cioffi, "Pilot tone selection for
channel estimation in a mobile OFDM system”,
IEEE Trans. Consumer Electronics, Vol. 44, No.
3, pp. 1122-1128, Aug 1998.

[3] P. Hoecher, S. Kaiser, P. Robertson, "Two-dimensional
pilot-symbol-aided channel estimation by wiener
filtering”, in Proc IEEE ICASSP97, Munich,
Germany, pp. 1845-1848, Apr. 1997

[4] J. K. Cavers, "An analysis of pilot symbol
assisted modulation for rayleigh fading channels”,
IEEE Trans. Vehicular Tech., Vol. 40, No. 4, pp.
686-693, Nov 1991.

(5] M. J. Fernandez-Genito Garcia, S. Zazo, ]J. M.
Paez-Borrallo, “Pilot patterns for channel
estimation in OFDM”, IEEE Letters, Vol. 36, No.
12, pp. 1049-1050, June 2000.

[6] Y. Zhao, A. Huang, "A novel channel estimation
method for OFDM mobile communication system
based on pilot signals and transform-domain
processing”, JEEE Vehicular Tech. Conf. Vol. 3,
pp. 2089-2093, May, 1997.



