DEri=

== 08-33-05-01 B=-E41813]=14] *08-05 Vol.33 No. 5

A A BN PN 54
T A A5 A 34

FHe A A9, A A AT, 24

[}
r
ot
o
oX,
e
(N
*

A Channel Estimation and Detection Method
for Multi-Cell Signals Using the PN Sequence Pilot
in Time-Varying Channel Environments
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ABSTRACT

In cellular mobile radio systems with frequency reuse, the interference signals degrade the channel estimation
and signal detection performance due to the low signal-to-interference ratio near coverage boundaries. When the
preamble pilot sequences from different cells are orthogonal or located in disjointed positions, they can be used
for multi-cell channel estimation and interference cancellation. In time-varying channels caused by Doppler
spread, data pilot symbols are needed for channel estimations. However, data pilot symbols are usually located in
identical positions for the overhead reduction, which degrades the channel estimation performance. In this paper,
we demonstrate a significant amount of performance improvement is achieved by multiplying different
pseudonoise (PN) sequences to the data pilot symbols from adjacent interference cells. In particular, for detection
scheme using maximal ratio combining (MRC) and inter-cell spatial demultiplexing (ISD), quantitative
performance gain of spectral efficiency for different values of Doppler frequency and interference power is
presented.

* x7desta Aalgets) c)x|e x4l 74l (wsung @sogang.ac.kr)
=S KICS208-03-129, A4} 120084 39 174, FHE=EA4dz) 20084 49 24

351

www.dbpia.co.kr



54183 =%2] °08-05 Vol.33 No. 5

I.M &

AZe] Alzwlold ghtel] AlEE ek =a Al
= ozl el QA ARYE o= A Alse
oJeke "M =w], 53] whido] Al 9)7}o| f)x|3}aL
A AelA FLF TS AR A AlRE X
R e I R o o O el
A Azl o3 A7) 918 Wik =24
A Az Adsl, o AR Al A
g 7 39, 2 AA el EAR 7k
7 7lERes 'l QL #elA 2AlE =
71314 Wlzes olgdt WAl bF keuE 7}

= 738} (optimum combining:
0C) "4, A ZF ¥7F ArlEs) (intercell spatial
demultiplexing: ISD) "] Fo] oI u} gio
Wbl ocse} 1SD9} 2 7 AA e o A
Alse] AdE FAsL o]F Al FEel o837
o=Zx A AACAM ] Al Aes A
T = 7lEEelth

tE A A Al Ase Ald AL o
Moz gl AEE o|gsh W ghie] o
2 e AR deldon lste] HAE= A
38, M Alsel Z7] 9 chEelxe] wiagkg
(additive white gaussian noise: AWGN) o] 23]
34 Aol 93kt IEEE 802.16e Al2Hlel
A dEler AR Thedh ZEdE AReE
A A Fell Az ok Sl AT A A
vl i3t Y AR dEee s, 1A A
o] ZAFe B e HFEE M) Az o7k A
g 34 Ao dstE Hisslar 7 Aex AHE
W AEE PEshs Zlo] spssi®l Aol A
EAo] 712 $l& nomadic el e Zz|iimt
S ARl AR AR dlole] AlEe] Hele]
7hsdh v, whke] olgAlo] A well= A

i mlm

o & ot &

A2 wllgle] Algo] Feslcl IEEE 802.16e
Alz=dle] A9 dlolg A8 Izl =Zz|gEe]
sdely) de] mE Adejla 2 ol wlx|=]e]
gle] A AAlAM A Ad 4 Ade g3k
dgle] ) o]} e AT d3E AT %]
slo] Falp BAo] T A W2 7 At
t} 7R3t 9JAF Ae- (pseudonoise: PN) o] d]
ole] AlE9] Fdslof vk

B =Fox]= IEEE 802.16e A]=El 3174

Aol A B4 AR A9, 7 A el PN

(A9

352

=
A Ay, wmEe Feiee] vl mE

NMSE (normalized mean square error)®} 2}-3-4

Wz % T (adaptive modulation and coding:
AMO)S 483 o] HE 78S 53l A58
7%l Aol 7% WS AWGN $HellA 3
Aol A%Ss zZ= FHuM Z3 (maximal ratio
combining: MRC)¥} A ZAlA o} A A5 A
H FAE sk I1SD AE WS A8sta, 4
FAE ARSEE TS o]gsle] A

whe] sl Adsel ke

\u7)
o
=
£
s~}
z
_‘

S

2

=
25 7|&sky, A+ PN 54 Fdzie
g o A Ad A Ale] Ad 2 A
< &3l NAeAE A9E Ad 33wy

ISD 2 MRC 7& WAlel] A4 A 3|3 =39 %
% I8 S A9E 7Edl VAKE =1

[}

2
>N
fr
&
>
ol
~
%
i
o
i
I
)
©
o i oo -1 o3 3O

)

-

I. AlAY 28

21 M 7MW AT BHE

o] Age) Ahgsl Ao AL a7 13 2
Q = 19 A nds vl Qe AT =
olx 7t A= HA>BS, (9 = 1, .., QF
gk}, 7+ 7R 7ke] AR D = 28 A3}
il ZA=2 e A1 gl e N Y

www.dbpia.co.kr



45 P, = qu'i viehd

= 7R 41 Al Holn, 4= BS,2t

= 2E A AR, e A= 'R 2 ARl

w2 2 EA Aol whie] BSi# §Al T4

< 7T o, shidel alEl o wkEsl Als
( - YK )=

Y[k]=/BH [k]X,[k]

+i\/Fqu[k]Xq[k]+V[k], 0<k<K-1

1
o o) wale S ek ke past A9, K
akgsl i v, Hy(k)= BS,oF 2 AL
ole] A MELE Ha ol 190 %k 1Pt
S Hyk) (1 <z<zv>~ Rpz s A
ok X, (k)<= BS,olA Afu= Ao, VIk) =
V(&) Valk]) -~ VN[k]]TL Al ek A3k
BJ]E]O]U:], ZF i Ji—?o] ()o]:ﬂ_ Hxlo) (7 ql B

4 7H$A1gk W),

22 =g #=x

¥ 1 IEEE 802.16e A|~®le] 38}eF 2= =9
ole] A% vlelulelE vlehyv], 23] 2= Z#gle]
TFZ2 HojFEo) 7 ZH9)e 7] Ze|oilE Alw
(= O)JJr 24709 dlole] A& (1 = L., 2HE F
i) Telee] B ¥ 14 NAF 2% QY
2 me] groll met sjelel kgt A A7) A

A, T B A S]] s

keeb & Wl g = 1, 9, 11, 13, 15, 17, 193] 7|A|=
(m = 0= kp = 86%¥E], ¢ = 2, 4, 6, 10, 14, 18
Al ZIA= (m = )= kp = 87%F], ¢ = 3, 5, 7,
8, 12, 163! 7IA= (m = 2)2 kp = 88%F] 374
FukEel PSR disjointdHA] eiA|eh gk =
PEe] A FA ds viHE= e dF
= aAFa g A AE =48 HEle] 2

Aoz Aol W e 731%01]% 2] Bl 4]
2% A 34 g2 lele ;

olgal & 9Jr}. el} thae] o)X vl Zr)g)
of wel se|Q) v Ade] ARLE HsHEe] ks
a2 dele AlEe] dd3lE o4 Ad Aol
Beal). a2 2 7AFL el )
Bl Qlele g pHel| wpe} Zegd et 2

B 1. sERa Z4s] gl
= ke kst 5 86 80
= 7le kg 5 85 79
DC akss} 5 1 1
AR ) 5 852 864
ol kst 5 0 768
shdel ket 5 284 96
CarrierSety+1 Nig+Ok ’+’3m+1,
Fpedg] ukgs) = (Nig+m)+3k’ fc())r k95=
SEEN for k* = 0,..,283| 7
m =012 = (symbol
7 index) mod 3

Fap7) i, A 7
A %Zé o slell % st
b AR olel@ A BA wel A 34 A4

g il vlele] Ale] szl Fut
S E4o] BUT YAY W92 PN o] U
5o} giek

IEEE 802.16e AlglollA dlo]e] AlEe] sz
of oA A ZHlem <lsle] WAs= A d3tE
#Haskelr] flste]l PN eode] sl Ag, olell
A Ad 4 e H“ﬂﬁh ! *Erl A
= Aed Rt 7IA=
OlEi AE e Fad [8]

, T 54 w3t
E1 *‘3‘%4 Jpdgle] PN o] A8l 7325 Al

www.dbpia.co.kr



54183 =%2] °08-05 Vol.33 No. 5

S3lgich. RS flsle] A A wreR
A7 2 121 A3 Bz H]—/\] 4. FilpEo
2 o)Al F=]el] w3l (discrete Fourler transform:
DFT) 7|4k Ad =2 v (10 o 43519}
DFT 7|8k Ad 54 w2 A70= _i Als w3t
% o 4] (zero-padding)S 33l 9 B3
Ze]8 (low-pass filtering) &35 AHE3le= 70|
7Fsstas, g A ] Als AR AAE B3

Ad 4 Adeel iAol 7hsshek

3.1 M FY w4
Ashs A 37l <l A 2k s gl
gAY A3l 2Haskelr) <sled, ol Al

PN o] A8 =Zegle o8’ Ad 4 3

i
B8 4] ()3} o] sk, PN f:ado] o]
A5E el Auel kA Pl $1Ag

sdg] AEE XipnlkplEh & wll, el 541

Az wlelel BS ol sigshs gdsl A% Xpnlkp)

2 Pro] thee] A 24 el g etk
Y[k,]

ﬁl[k,,]=X—["k]=ﬁHl[k,,]+V’[k,,],

V/[k,,]=[i\/ﬁﬂq[kplxq[k,,]+V[k,,]]/xl,w[k,,]

@)
Vik] £ A A M dgkeos ak A
FA Apel sk -*ré orepEz Arslel
A oz olFeldl A @2 A Mk,
M- point IDFT (inverse discrete Fourier transform)
AARE Al el MR A2 Faste], k5 2T
& RE kol Hale] A7 Alse wWash

86+M -1

hn]= D> H[kle”™", 0<n<M-1
par; (3)

Lo
:)J=1(
i
o,
&L
>
o[o

shoulele A ol A

FAE s oddql k) oldls ko u‘j_or]
+= OFDM AlEe] H= rle ksl 1 (k =

T & A1 el st oo g
thond ARl AE <lgzoln, A (3)9]
A7}E A% #lEfel] o AR (zero-padding)S -E3}

o T1ee] 4] @o} o] TFE A AlE W e
9 2 AlEE AR

ﬁl[n] :{Hl[n], 0<n<p,

0 , otherwise

~
~
N

>~

pei 3 A A1EF S1AE 9wk BS,
w7] Ate] Ade] Ao AAATE 5 Wk F 3k
2 Ayt peol AerE IR M Als A
o AA &2t & i, 99 Ad dgx A
o] Awzt A AAE F slemw Ad
uprl -3 2Ao] HagE Fefrlgo|r). o
ollX= 1-tap flat fading 742 12 FOoZ p,
= 15 ARgsigch vERITe R A (5)9F 3ol
M-point DFTE eigto =y s}de] Ale]e] Ad
e HAlsled, OFDM A2 #5 Be7<S A
g Mo FukEs)l o] AdS AL

mﬁéﬂfﬁﬂm lor-‘Q

M-l )
=>'h,[n]e??™™M 86 <k <86+ M —1
z ®)
wheb] DFT 7] Al 34 Al A7kl

o o Aelyl AFEE Al AlE A g A
5 HElRE F3le] kg qldls falele] 1
7b E9h 2 Q] A 7He] Al EE Qe 4
Atk

Step 2. dlolE] AEe] AZE A wA A

27

IEEE 802.16e A|~®le] sleka]= =¥l +xA4¢
3 7] elole] Aol 97)e] Fukssl AR
shelelo] §17s) Qlek APde] A E4S st
7] 9lstel Zeloiy Alest 2 wlole] Alw
A FIke ﬂﬂlé ol gle ThlEls A wzks)
of A F4L& s =k ol
Eﬂ°lEi e LHi PNG3S o]-43F dlofe] A&
o] FedEle X2 vhrel dlolE Aol shalE]
= Xé%i}?ﬂv}. g 7He] st dlole] Al 9
el FRkEs} Ao m AdS FAE 5 gl
Zk q]o]ﬂ AR Mz zke Tl Sl el
TS AEEeR A¥ w4 g ]
o8] Aol 378 kg Al w ApdS FAls)
= 7] 7hssiek

Step 3. ©lo|e] AlZH DFT 74k Ad 3
A7 A Rk 3 F, 309 ks

www.dbpia.co.kr



/A A #elA PN £ gl s 289 o A s A 24 2 AE uy

Step 1. Z2|BE S| DFT JI8t X =3
Y[k,]

(1) PN 8 0|88 D1 We =3

|

hH[U;p] (2) IDFT (M = 864) \
<—{(3)9¢rgupc—1) |
\(4) DFT (M = 864) \

l[k]

v

Step 2. Z2|H =1 HIOIEH 2t &8

EER TR
(1) PN =22 0|28t CIOIEl &l = B9 ML THE =3
(2) ZRIME CIOIE & 20 MRS 0|8 AIIS HE 22

'

Step 3. E||0|E1 A E°/ DFTIIE ML =&

Bin ]”4—{ (1) IDFT (M = 882) \
1

4—{ (2) 9 & (p.=1)
1[ n]

(3) DFT (M = 882)
H,[] i

T3 3. Ad A4 A

ez Ad ARE dE Aol 71’ 479] |
0]51 /\11,‘? I ]ﬂ% Al H

9 ARE A= Ao rhssith ZeldE AlES o
43 step 1°] AEFA el AH8¥ DFT 7]vk
Ad FA4E o]83le] dole] AB Ad S
A sk HEFA Ad = e dL
ook ¥ 32 Ad el AksEl 7 Fefe
e} IS AEgl SAxelt) ZejgE A E9]
749 A T‘_/o\ N 852702} extrapolation #
= 2 w2J5le] 864-point IDFT/DFT
33ty dlole] AE-2 A8 Hukps) sl
864712} extrapolation (9= 7+ 9-point)2- 723}
o] 882-point IDFT/DFTE AM&-3}aich

o

il

i)

oft

i

e

o

e
o

o
:>|J—_"4

1

il

A (= A Alse] =) sk} =2 5
o] Wl wE A 4 Aes L}EMJE%, A
AEeA AHE NMSEv= et o] 54 24}
o] A9 Pz A Ay Hate] vlE D}-ﬂ} z
o] Aejghet.

E[‘Hl[k]fﬁl[k]‘z}

M = T ] ©)

E 2. mo] A seirg
sfejr]E 2r
A v OFDM (K = 1024)
Ale] Jhs Q 19
7|5 kL 1
skt gkt 4 2
Ad wel Flat fading
A =8 Convolutional coding
K =17
= T 2.4 GHz
3 km, = 6.4 Hz
%Egaf%i)i 60 km//hh gﬁ = 128 Hz))
120 km/h (fz = 256 Hz)
A2 A Ay 3.76
71 A= 7F A= 2 km
7 A= A A P 43 dBm
wo] Aol 71& e ¥ 29 ow Wz
A8 QPSK, Ad -2 convolutional code (K =

79 ¥&& R = 12 AHEslsicl 23 19 A%

o] Anl2~ 7]#]=5e] BS, Y Wl 42 BS, 3 ©hdat
o] Azls bl BSiellAl A A A5 (BS:
BS; Alele] 4 744 ARl 1.0 o2 A8t &
uf whie] 0.1 LOZMARE elEshs 795 3
gl PN S ARERE dlely AlE ghlE]
(preamble+pilot (PN))S AH88 73¢9 A5S o]
aB7] 9t ZeEldlE AlEe Ad A s
EE dHolg AlEe Al HEO| AR A%
(preamble only)®} Z|¥& % PN 45 43}
A 9ko dlolg] AlE Illzle] Ad =A e AF
43t 79 (preamble+pilot)el] sl Ag]S- 43
sidek aRlelld] ZE|iE AlERs AN S
(preamble only) wHite] o]% Lyl A&l w) (3
km/h, f; = 64 Hz), BE $]X|ol|#] NMSE #e
Hgo] glo), whie] o] &£wrl ZIgtel wet
FA3] Aol dilE+ A o 4 Juk ol 4
Wk Ade] Wshgo] olF vt F7gtel o
2} AA7] wfEell, Ze]oE tlolE] 4l& 7k

l
z

el
A2 FA ege] Axy] uiolch webd el
Al xelelt Alunke oladt A 4 gt
& dlole] Al2e] A 34l o]gal= Ao 2]

waleh Ade] AMAdE wkedsly] flste] dleE
l

sdels A FHe| o]8st 73 (preamble+
pilot), 25 Ade] 4 Aso] A=A A A

AR ol Ed,E 7IASZE 22 S1Ael wiAE s}
deglom <l <lf A ZHe] dde] AAA =,
olm <lgk A eAm qlale] A FA Aeol
w43] dsbEet ol2igh A AN e st
= A 39l f; = 6.4 HzolM= A7 A

355

www.dbpia.co.kr



g2 41813 = %] °08-05 Vol.33 No. 5

| —A—f, =256 Hz
—e—fd=128Hz
—B—f,=64Hz

reambleionly

P LY
s
a = e

B
i

=

Normalized MSE
>

gl PN 49& AR dlole] AlE IR
(preamble+pilot (PN))< PN 495 E3F 2wAlS
Az 7R AlzAleldl| Foigowmy] 74 Als
o] o] Ftaw= AIE HolA =Ho| Ad 4
225 ZH2AF = 9itk NMSE A5 vl2E 53}
o] A<e] AL o2} whEe] wk o] FA (fy
= 256 Hz)°ll%, preamble+pilots A3 74-$-Hr}

e
tlo
ot
[e3
U
X
2
o

Z7}e] NMSE %71%o] PN 4
739l vlsl 2hg-5 1% 5 glck

T A=Al 2 (frequency-selective fading)
oA Ad A e ASY At I
PN 39| Aol fA=A] ¢47] whiel F7H4
o Ad A Aeel st dAsHl ®ok wlehA
FpA Adeide] & A T Aol T
gk HAd W92 PN o] ddEl A9, A
A2 AA FI o4 FUg PN o]
e FAde] Ad ARREE o] 83led pIE|olof

b QA A 7] edake Axshd 4 9l

iy

d

1 ot
vl 7|1A=-8 BSiolzkal 7H9E uf, MRC #HE
wAlsh ISD A% WA Ye] A e

Zro] FHFTE MRC 7% Wl o
shelke] A7t 270 o) akal sHellA Al o
AJE] o5& 7] 4§ AE wew, 4l ot
o] Ffgel HlEshe Al o) 3HeH] o]5L A%

356

BS,

BS>

a8 5. 2% WA AP 293 () MRC A1E W4, (b)
)

otk A ()Y Al A1FE whdelx] MRC HF

<

T =

Ao AAEE Ay FAVIE R Aie $4
==

=

g

©,
N
>
Hl
s}
@
X
Sy
m\:{

2lole] A e H,S
Akt 41 7beA HE"Y Wyge = HYY [ H]

Rype = Wire Y 7

Qo
=R Wyrc H X, + Wy | D[P H X, +V

g=2
2 ojAlek oA7|A 3 AHEA
3} QlElx k= AJ=RE|gItE MRC
A Alsel Ad A4S s8] ¢
- Alele] W Hy, 3t Hipe 8L
ISD WAoo Alss HES 7% N
ol Al (9] Al s HAEE et

Y=,/PH X, +JEH2X2+i\/FquXq +V
¢=3
X 0
-[/7m, \/?ZHZ]{XJ+;\/EH(1X(1+V

+V.

=G,,X 21

2x24%*2x1

ARl 7= BS)F 7P 2 Al71e] A
25 AFsh= 7IA= (BSy), v Al ke &

www.dbpia.co.kr



A A FeA PN = sl s 283 o A Al Ad 24 2 AE

W Aole] 22 A ALE GooF LRI, Xan
e BSS BSyb AESE A4S wEelth
Voo el vk gl SalEe deiA] gk
4 AE 2 Agke Ao e i o] ),
ISD 44 WS Hgalr] 915l thesh e 2x

W,
W= (GZZGZXZ)ilGiz —|: : } ©

T2 WE Wisp = W, [ |W| & sk, ol&
0|83t A5 IR s
Risp = Wisp Y (10)

Y
= PIWISDHIXI + WlsD Z\/FquXq +V
q=3

of zro] frexlck §A4l F)l 7IA=o® FE el 5
Al Algel 3 7] Als RS 73E G W™
9] 9x} o8  (pseudo-inverse) S ©]E3HO T,
7 2 AEE 7R ] AlE ([RH,X)0 e
2 AA7E sl =i Al skaa) sk BS, 9
Alsmt wHA] Flek o]e} 3e] ISD A& WAl 7}
A 4" A A A Ase] Ade] drsp]
wszell, 7H4 Aol Al o] FpAelw A A
AellAe] Ad 34 A5 1SD AE Aol & 4
& mA]A "ok

MRC % ISD #HZ WA ©d <y 7]A]=
s greld whbe] A8 AeE leew A
wEgle) o]e} 22> MRC ¥ ISD AE w2 o}
% <Y 7RISl A8 Alxwlex] A Al
SNA7E el H8sh= Zle Thesich A A
$1=gF =HE2 STC (space-time coding), CDD
(cyclic delay diversity) <} 22 33t to|HAE
(transmit diversity) 7]9e] 4= 7|A]Fol|A A
9 AsE FAIEA Flok 7ATelA T2 A
8 19 3 deAEE A AA sl g

3k Ay, whiel] alE Al |

aU)
1o

¢
23
“ o
£
T

WHollA] Hrlghe) A4 &8 AFEol= AMC (adap-
tive modulation and coding) °©] HL=|g]om OF
7} AEA] ok ZHYol| diste] og3 o] A
& & Aol Agxvk

S 9
;L E bs.,p Rc.,p

s =0
n=

A7 s (= 1, .., S A ZH JdlzoelH,

1
S & A% =z AFelth we F AE AT
S e, p= A=El MCS  (modulation and
coding scheme) #|¥ <Qldlxolt} b, = s WA A
% =z eld AeE MCS # pellxe] AE o
HIEE 2PlslaL oF Ry, 3l MCS [ ellx2]
F58S 9vlsly, BWE A% t9ES vehiich
MCS Hlo]E-2] ZAS fsxe & A5 Als o
A5m ARE (BESM:
signal-to-noise ratio mapping) npAl3le alasiel
th EESM2 #x Wb, A 5 2 358, <
W A 5 ok "3 deprlels wkeddk 7

effective  exponential

g 274 x2] FER (frame error rate)S AWGN
Ad 3739 FER Ao WAy whelck
weo) Ay e ¥ 29 A, ® 33 AMCE ¢

Ly

slo] AREEl MCS ®lo]E3 1% FERS "HE38he
MCS @ E/NogE viepick

I3 62 wHEe] A AHEE shH3] ¥ 3=
749~ (CSI: channel state information), PN <3S
gggtk dlojg] s Ad ol AMSsh= 4
- (preamble+pilot (PN))<} dlo|e] z}lzle] PN
FAE AHEEA] e ZHY xRS ARESke A

E 3. MCS Hlo]&

MCS #¥ EJN, (dB)
MCS 0 QPSK, R = 1/12 5512
MCS 1 QPSK, R = 1/8 3712
MCS 2 QPSK, R = 1/4 -0.648
MCS 3 QPSK, R = 12 2.304
MCS 4 QPSK, R = 3/4 5.334
MCS 5 16-QAM, R = 1/2 8.908
MCS 6 16-QAM, R = 3/4 12.192
MCS 7 64-QAM, R = 12 14.490
MCS 8 64-QAM, R = 2/3 16.762
MCS 9 64-QAM, R = 3/4 18.149
357

www.dbpia.co.kr



csl

45 e S SR e TS Preamble+pilot (PN) |

>, —
4 \ N i Preamble+pilot

% —csl
45 s U Preamble+pilot (PN) |
4 S \ ek Preamble+pilot

0.1 0.2 03 0.4 05 0.6 0.7 08 0.9 1

38 7. AMC A8 A ZE WA W FE B8 (f = 128 Ho)
- (preamble+pilot) 2.3 GHz W&y} Ful= AR
Al 3 km/hell sldsh= A4 34 (f, = 6.4 Hz)
A8 AE 28 ZAIE vehdch MRC A5 W4
AM&- A, preamble+pilot (PN)= A gke] mE of¢]
oA CSIdl A2l 24 Ass Hlth 2y
preamble+pilot®] 7-g-oll= A& AAZ o]Fglel u}
2 A A 7HeE Rt e g3t AldsH
WA=, gy = 1.0 AR s o] Zadel
L57F sl 0ol FP7ke A 5ES Hola

otk 541 F4l 7RIS whey] Alele] A A mwel
A A 7] As7t 7P 2 /AT 1) A}
o] Au7} w% 2D eEk ISD AE AL A}

A2
23} 73_?. Al zt]i o]_‘ib‘]—/\i 7 Alse] A

a4l 7= Alse] =717t
o es v =) LﬂHoﬂ 4 e A &
=] /\6]‘— ] o3 T;]— ‘—.1/11/]_ xﬂ 7:]741 z]oﬂoﬂ/z‘]b E
Al FRl 7= '] Apele] Apdat M Als

E A$she 71AFT dr] Aol Ad 4 A
o] R Qi AP &8 Adee]l =ZA A
: = 0.2¢014] < 2.92 bps/Hz
7FA] 1SD 7% WAe] Ad Jgo] FriEARL A
AR olFdTE M Al Ad 4 Aol
st=Ele] CSI9F A% Ades Zeth PN S
ARSI b= ZHEY) FEE ol8dhke A% dle|
B AEe] gelglor §Al 9l 7 A= Alse) 7k
A Alze] Rert sk Aol Erbsshy] wiiel <l
A Al 7 Alse] Ad ARE o]83le] ISD A&
HOW—% Z43l= Zlo] £71s stk ISD #HE WAl

CS19] 73%- 4, = (0.83, 1.0), preamble+pilot
(PN)Oﬂ/Hl‘— di = (085, 1.0) TZtlA MRCHr}
2 s Hol A AN MRC wiH]| 42.6
%ol S71F AE EE o|5% zZerh 60 km/h
o sidsls 24 B (f = 128 Hz) <A A%
g Al a9 7exe 23 63 A 9519
o] frAkshAl vebtar glem], MRC9} ISD 71
= WY A wARAe] CSIlA di = 093,
preamble+pilot (PN)< d; = 0.94¢l|4] A3} glck

v.d B

Tole BE 7|X|Fo] 72+ 9)]d] dlo]
Bl =& wix|sly 7 Alse] o3RS 43}
3171 °5}°4 7|AFwleh o2 PN g dlolE
dslo] H4sh= IEEE 802.16e 313k
Eﬂﬂ 25_01] gkl AQd =32 wpae Aus)

bl A1) Alle) mEe] Fuie] Svlel m

[
l4\1
.
l‘

2 A 4 283 A4 588 v Hrlsldch
ze|fE A8 sldsinks o8t Ad A A
= Ze|QEa dlolg] AlEe] FlEls A ol
43 Ad 3 A, 283 PN 59 dlolg Al
o] FlFel gt =gl FxolAe A F
A A5S NMSE 2dex] w]asjsich =3k PN
FEE o438t =Yl T2 o83l Ad 4
< 534 79, MRC ¥ ISD AZ7]lA 014‘“‘7}
o

www.dbpia.co.kr



=/ A A B4 PN

N °
_I"o u]—o\?;la

83 v A Az Ad 24 2 AE

o] AguA] @ TEE ALF W A A A
Aol AR A% Tk D8} s A% 2

2], 7H] Alse] Belr) 7FseE gole Ao u}

o PN 35 e =z +-

z2 ALg3t
Ad #4553 A% 82 MRC A= W
= AR o Csioh Ao 24 Aes Helx

7AZE vAle Al ZAA S 32 Holx|
73

7;" ]/H 7]./(4 /K]E__,] zHL% T;(J /1-]___0] 3]

Aol wel CSIol] &A% A 58 e 2y
sjelstlek

(1)

i3

&

]

Ll

J. Zhu, G. Liu, Y. Wang, and P. Zhang, “A
hybrid intercell interference mitigation scheme
for OFDMA based E-UTRA downlink,” in
Proc. IEEE APCC’06, Aug. 2006, pp.1-5.

R. Bachl, P. Gunreben, S. Das, and Said Tatesh,
“The long term evolution towards a new 3GPP
Air Interface Standard,” Bell Labs Technical
Journal, Vol.11, 2007, pp.25-51.

M. Vemula, D. Avidor, J. Ling, and C.
Papadias, “Inter-cell coordination, opportunistic
beamforming and scheduling,” in Proc. IEEE
ICC’06, Vol.12, June 2006, pp.5319-5324.
M. Chiani, M. Z. Win, A. Zanella, R. K. Mallik,
and J. H. Winters, “Bounds and approximations
for optimum combining of signals in the
presence of multiple cochannel interferers and
termal noise,” IEEE Trans. Commun., Vol.51,
Feb., 2003, pp.296-307.

S. Kim, G. Jin, J. Chang, B. Ihm, and W. Sung,
“Receiver performance improvement via
intercell spatial demultiplexing for low C/I
terminals in MIMO Systems,” in Proc. IEEE
CCNC’08, Jan. 2008, pp.560-563.

S. Song and A. C. Singer, “Pilot-aidled OFDM
channel estimation in the presence of the guard
band,” IEEE Trans. Commun., Vol.55, Aug.
2007, pp.1459-1465.

C. Fragouli, A. Dhahir, and W. Turin,
“Training-based  channel estimation for
multiple-antenna  broadband  transmission,”

IEEE Trans. Wireless Commun., Vol.2, Mar.
2003, pp.384-391.

(8]

(13)

Air Interface for Fixed and Mobile Broadband
Wireless Access Systems, IEEE Standard
802.16e/D10, 2005.

X. Dong, W. Lu, and A. C. K. Soong, “Linear
interpolation in pilot symbol assisted channel
estimation for OFDM,” IEEE Trans. Wireless
Commun., Vol.6, May 2007, pp.1910-1920.
C. An, S. Jang, J. Lee, and D. Kim, “DFT-based
channel estimation using CIR adaptation in
OFDM systems,” in Proc. IEEE ICACT 07,
Vol.1, Feb. 2007, pp.12-14.

J. Proakis, Digital Communications, 4/e. New
york: McGraw-Hill, 2001.

S. Catreux, P. F. Driessen, and L. J. Greenstein,
“Data  throughputs
(MIMO)

cellular

using  multiple-input

multiple-output techniques in a
noise-limited IEEE
Trans. Wireless Commun., Vol.1, April 2002,
pp-226-235.

S. Kim, G. Jin, J. Chang, B. C. Ilm, and W.

Sung, “Receiver performance improvement via

environment,”

intercell spatial demultiplexing for low C/I
terminals in MIMO systems.” in Proc. IEEE
CCNC’08, Jan 2008, pp.560-563.

P. Li, R. Narasimhan, and J. Cioffi, “On the
distribution of SINR for the MMSE MIMO
receiver and performance analysis,” IEEE
Inform. Theory, Vol.52, Jan. 2006,
pp.271-286.

L. Hao, C. Liyu, Y. Hongwei, and L. Dong,
“EESM based link error prediction for adaptive
MIMO-OFDM  systems,” in Proc. IEEE
VTC’07, April 2007, pp.559-563.

W. Zhi, F. Chin, and C. C. Ko, “Capacity
comparison of multi-element antenna systems,”
in Proc. IEEE VTC’03, Vol.1, April 2003,
pp-85-88.

C. An, S. Jang, J. Lee, and D. Kim, “DFT-based
channel estimation using CIR adaptation in
OFDM systems,” in Proc. IEEE ICACT 07,
Vol.1, Feb. 2007, pp.12-14.

Trans.

359

www.dbpia.co.kr



54183 =14 "08-05 Vol.33 No. 5

Z M Bl (Seongmin Kim) F3]9
a 20061 249 A7t A Abgst
A
2008 24 A7}l sl A}
I} A}

e 2008% 39U~3A) ALAAA}L A
BAET A7
<¥A]Eol> MIMO, OFDM, £

Azt
& I @l (Jaewon Chang) Z3]9)
2003+ 2 A7 Ehar H2)g-at

3} skt
20054 29 A|7Fehsta AAxpast

S} AJAL

2005 29~2007 39 LGHA}
o5 EA & A4 Y
20071 39~&A] 73t A

Alg-stat whalatAg
<IA ol TIAE EAL MIMO, 7H] 54

360

M @ &l (Wonjin Sung) 22139
‘ 19904 29 A&kl HApgst

3} 3t

19921 594 Univ. of Michigan
7153k A At

19951 124 Univ. of Michigan
A71g3k} 2t

19961 149~2000%1 84 Hughes
Network SystemsA} 2] ed-7-4

2000 9~ Al A|7Feh st A Abg-stat o

<HAlEelk olErAEAl, SAAEAlE, MIMO,

s

www.dbpia.co.kr



	시변 채널 환경에서 PN 수열 파일럿을 활용한 다중 셀 신호의 채널 추정 및 검출 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. PN 수열 파일럿을 활용한 채널 추정
	Ⅳ. 검출 방식 및 전송 효
	Ⅴ. 결론
	참고문헌


