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ICI ARES AAT o] Fol, AW Ad JEe F3i5 doloq AAL 5 3

ZF 9 MMSEE o] &3 ad GO} A Hy o gigtel] wate] ool §l7] wjitel], Hukgyte] Jj47F & OFDM
Al 2mElo]l AA el tiste] ZAlatd Wo]l AtHET. G- F=ly B F - G=L& UESER, ol 2(16)3 %
o] xdH}.

f0 GO0 1 (j=1)
07D )

BE §,j=0,1,2, ..., N-1¢] ko], £ = Bd Fe (i+DWA @ wEolm ¢ @Y 6ol (i+1)WHA A WE
olth.  AlEe) oToﬂ Hoeol 7 @& A2 93 #dol® waolth, eluh, AM AatelA, 2(16)& 2(6)
& o gate] obzle] A(17)3} o] FAAL}.

h(j>n):h(ian)+hvar(j>n)-hvar(i>n):h(i>n)+wiJ(n) (17)

Hool @ e g 4o 99 Hold wa R AUHoR Fe e 2E o AW 84 w,eh(i.n)-
ho(im)e] @olth, AN AADe] Bgsa, ohele] 2(18)7 o] T@AA,

SO nrisDard )

A7A (NS BEE Ne| A (residue)o] 3, [ (e £ o (mtD)WA 8203, d m)& [ ()& A
Qo))

B YA ohe] 4199 o] 97 FA ¥ YKoz e o YA Foz TN,

g

gD @

(19)
374, ch% A9 A @ WEs £ 9 A% Fhel o) AoHT, oAk P 9 QA5E e,

moltk, F-g = BV g g m YV = 98 Aausae gguy) gqEe, e o QEE o}
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[0070]

[0071]

[0072]

[0073]
[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]
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Bl A (20)3 2ol g9 BASE AT 5 At

. H_ (N-k
SO :IDFTM
FY(N-k)y H, (N-k)y
(20)
714, k=0,1,2, ..., N-1¢] tiate] F ()= £ 9] o2k Felo] wkoln], ofgfe] 2 (217 o] B G- F
= A5s] g ﬁﬂﬁ 1718 th+= oz} $A| (diagonally dominant) Ho] = Zolt}. 21(15)d] <A IH3ES

A gste ofzlo] A (22)9 o] BT

n, o 1G=D
f( & Sz;j(]-#")

2D

v=G+y=H,, *xtEH, xtG n
(22)

047]/K_]7 E= GF _INO]qu );]' (22)01]/‘_] ;‘/(‘i H\jaﬂ ‘:7% _r_’:_ H\jaﬂ term% E‘]:é‘}-u‘_:]_ (I‘I’E)Have'x 7]’ E]qu (I+E)Ha\/e—8—:
A B Ad Ade] sfdeitt. AdE WH-S E 7 AR o AEE ofyr] wjite] ICIE 4 EtAl AAE
FE flal, o] ICI a2 ARk Wl Aes Adgrt. B dHoa ARbe WS W RRkEss 2w
go] o)F HEvE wE A, FE Alg ulolE FUE AEs] x4dste] P4 Eo AEES wE At
Wl Ao e Zm® sl Bukgst 7 UICDE ZR¥oR AAT F ek,

714, e E3t flo] adAoz Fdd F dv BFE A WAEo] AlbdET. N=2048%1 OFDM A] =%l
thate] AFE A Ed o)A Ay 7urale] BHE A F3ldnt. 5709 gFE ARES zkE Holdd A4d
F/}OJ(TDL Tapered delay line) A'd Rdo] FA A ado] HEHi, ol Jake AE R 23
AT, 7 dle] AAES ola, zAzte Au Ae otk A% ol o, WxE WAoR Am 4

Mol 719J(QPSK: Quadrature Phase Shift Keying) % 16-Fx ZZ WZ(16-QAM: Quadrature Amplitude
Modulation)o] ¥z WAooz AbgHtt. AdL dulxdl Aoz 7pAsta, A& A Wlo] 1-tap s3loll A&

A}

AE A4S ¢ (n) & BE i=0.1,2, ..., N-1o oiste] Z=Awejol s, o= Faair]e] Hgahc).
welA, o) D AR 7HAvih WE AlSSo] AAEI LA, o] HE AFESS P5a7] 9] M3 hatol
449, K= N/DE AoEE QuolE golEx AN BREE #a7]7] 9ete] HisiEolol g},

\m

= 3S Thakg NDFO tiate] glulo]E #lo|Eel w2 wlE o2 @o]E(BER: Bit Error Rate)Z mAJFTH o]
%= Z2o] 260km/hol o %, K=80]® BERe] 10° olate] zhe 7l mwm. do]E Az

0 s
1AL N/8e] HW FEe= AS & Sl

12 Lo
ol

o

o Q.
[op]

=2

>

AR 2289 MyE HagE ool drh. dE 6= iz ¢4 3
2 = 2 t}oF3hk NDFell thate] tfedZ yoj

t 73%-o BER®] 10 -3 °]3}e] #&
A7 Sl E W=128 o]4fo] Hojof dHg o “}F AT}

3
i
N
N
[N
%
1>
tlo
£
O
o
_&
Y
o
-0,
i
)
z
e
flo
e
3
k1
=3
=
o (o
N
)
RS

F 1
N 128 256 512 1024 2048
HHE H 11,776 24,576 51,200 106,496 221,184
(Iterative)
At W 26,624 53,248 106,496 212,992 425,984
(Proposed)
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| Rate | 2.3 | 2.2 | 2.1 | 2.0 | 1.9 |
[0081] ®2e Alotd e dolE AEF AT AlEUAS g Al2=® gt E ot
* 2
[0082] Parameter Value
FFT point (N) 2,048
Carrier Frequency (GHz) 1 Gliz
symbol length 0.2us
Bandwidth of G (W) 128
Update rate (K) 8
Modulation method QPSK, 16-QAM
NDF 0.05, 0.2
[0083] y4 G-FY v-diZ HAEESY T2 A

7 H e Aes d4%t. = 5% Noll whE A f3ly Z2ujyo]~
(Frobenius) &4 =Z7] |E 717} =30 dBolskdl Aol A|tE WH-S N
e}

o] 250K} & gl AFTFS & F Ak, No
A=

| 2 A717F AH ez A7) wifol, Askd 1
W2 22 NS zhE OFDM Al=dlel] tisix s a&9 o $435HA &5 F At
[0084] 69 X 72 NDF = 0.05%0 A-5-oll, ztzF QPSK 9 16-QAMell thdte] A& of 33 ¥ (SNR)o W53} BER A
T EART oA MY JEs $Ee e gloz et = 622 E NDF = 0.050]3L QPSKE ©]
&3z Aol, SNR = 35dB o whste] IST #aE o]8ahA] 2 4 BERO] 0.08%US & 4 i, s43 =
2ol A xﬂa&% HJ‘?J% BERO] 030F TATE & 5 ATk E 7TEFE 16-QAE o] &3kE A S, wkE iy
< 2%

& 5 9tk =8 % % 9 NIF = .L7é-°r°ﬂ,21‘

[0085] T 102 Ag FHo] EHE Ao BER A5E AT AlEHOA IEnEHe = 89 A9 Y
% LASE)7F S7HES = dAH Q] g3l gt & 1002FE AE wy
(e}

P
A
W R FE3 BER 45S T & 5 Ak

[0086] 112 SNR = 30dB%l 7-¢-of F-ukgulo] o] W& BER A %S =AY, T 11Z5E dkE 9o Hukgs
=5 ayiHow FAREARE, Furdle] JgrF Frhelel ulet AE <

[e]
=4 o
AL, ARbE W Fukdaie] gzt oF 5008t F Aol vk R gaAdS & Sl

Hy 1o
2
N
w
S
f
v
N

o ro
on
—o
g

[0087] Z}
T ouAlE =203

UTH. A7) wiAE ZEad PR E ugs 9t
ojAY ‘ﬁx}"ﬂﬂ] TAE AR THed AY £ Jdnk. AFEH #dx Ths 715 A
dell & st= E]ifl_ Z29 gz 2 A7) HolzZel 22 27| wiA(magnetic media), CD-ROM, DVD$} 22
71% wlA (optical media), EEVQ vty (floptical disk)¢t & 71— v (magneto-optical media),
FROW), BRA, ZHA] wlEe] T3 Ze Tead ¥4R3S Adstar FPstes S 74 =gl
17} £3rdvr. 22338 gl dele AHadHd o8 wtEoA= A Zd2 7|Ae] =R ohel QIH
& AREEIA HFEC dEiA ddE ¢ dE T o] Z=E e

[0088] AT7AA 2 el whE FAA Sl AAjdlel ko] AWsiiont, @ wHe] WA HlojuA] = FE W
° ol mels e Aol wghEo] A
g Al sl Aok Ft.

U o Jioro
N
N
olr
=2
__):1_4‘4

oA
B
)
e
A
ox
N
ol
=
o
(e
Bl
N
N

.

:1L

[HooX wE oft lo W Uit R
N

AC)
£

[0089] 100: Al AjxE] md

_13_



110: A
120:
130:
140: 3F
150: A
5]
EHI
101 141
L )
S \—>
£, V(k): equalizer |-
)
(
30 [ 140 150
100
EH2

x(\/g

\ ko

~—S210

~— 5220

~— 5230

~— 5240
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EH3
10"
H— NDF = 0.20 H
—6— NDF=0.10 ]
\ NDF = 0.05
10 \\
AN \\
~
i AN
o N \\
h
10° \
NS
+3 £ =)
- &
10"
1 4 8 16 32 64
Update rate (k)
=y
10° : ‘
—@— NDF=0.20 []
1%} S NDF = 0.10 H
AN —— NDF = 0.05 [|
L\
LN
& 10° \\\\E;\
@
Y
N R —
" d
\\
\ )
10
8 16 32 64 128 256 512 1024

Band width (w)
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Nom. /N (dB)

k1
n
()Y

k1
n
N

T T T

I
—6— NDF=0.20

=t

—«— NDF=0.10 ]
—8— NDF=0.05||

A
\e\\ —
L\Sl I s e 0 §
—
\\*\
| IR
—
T T

N

200 400 600 800 1000 1200 1400 1600 1800 2000
Number of subcarriers (N)

B

N E
NG = n
F{ —8— Without ICI reduction S
[{ —=— Iterative method N~ Y
['| —&— Proposed method TS
—— Without ICI
T T T
0 5 10 15 20 25 30 35 40
SNR
<3 = —
~ —
H —8— Without ICI reduction
| —e&— Iterative method
['| —©— Proposed method ~
—e— Without ICI
T T I \
5 10 15 20 25 30 35 40
SNR
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Em8
10°
10"
& 107 AN
© ~
AN
10 3 u\S\
F —8— Without IC reduction =
[H —e&— Iterative method
|| —©— Proposed method N
—— Without ICI
10'4 T T I \
0 5 10 15 20 25 30 35 40
SNR
EH9
10°
10"
RN
o a2 \
1 = o
10° ~
H —&— Without ICI reduction >
| —e&— Iterative method
|| —©— Proposed method ~
—e— Without ICI
10‘4 T T T \\
0 5 10 15 20 25 30 35 40
SNR
EH]10
10°
10"
N EH—E——E—a—)
& 10° \
o0 ~
H —B&— without ICI reduction ks i B
H —&— Iterative method § 3
102 L] —>— Proposed method -3008 MsE -
F —¢— Proposed method -35dB MSE
[{ —©— Proposed method -40dB MSE
| —&— Proposed method Exact channel
|| —=— Without ICI
10'4 T T T T \
5 10 15 20 25 30 35 40

SNR

_17_

SIS31 10-2015-0049862



EH]]
10"
Tterative method. NDF = 0.20 H
5— Proposed method. NDF = 0.20 [
—«— lterative method. NDF = 0.05 |
—— Proposed method. NDF = 0.10 |/
2 14
107k
7
A}
% [\N]
2N
3 / S 4
10" 1= — ="
S
/ &
K

200 400 600 800 1000 1200 1400 1600 1800 2000
Number of subcarriers (N)
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