DEri=

i 03-28-12A-3 F2E 288 =84 ‘03-12 Vol.28 No.12A
WCDMA %3 @304 2] 245 dlolg] Af5S S8t
':l-z:" A% 71l 31 719

o LR B R L e oL R i L B ol e

A New Multipath Interference Mitigation Technique
for High Speed Data Transmission in WCDMA Downlink

Hyun-Kyu Yu*, Sang-Cheol Han*, Seong-Soon Jeong*,
Dae-Sik Hong*, Chang-Eon Kang* Regular Members

LR

WCDMA 3 33004 28 #Pde] Hx ulAle AMsle] 15e] 3] dlofe] A%E 71sslA 517 fal
A= 1:}—'§— AR 719 AA7} vk=A] Hesi) o]2]gk o]frellA] Kenichi Higuchi+= WCDMA <=H}8k =] =0]4]
2 7 AA7IE Alkbslck aEv o] el = ARE o 5 g v AMRIES] == A
d4e s Ad Az Z3AF1A] o Als melg AMLsIsIch ol AR 3l olejdt Ze AdE
o 3 S o AR M AAPIS AE o ARG W B =S OVSF ZE S4g ol8s
of A o] RE e Ao 23 AEE b AR IS A7k 7S ARk 2eolAld] Ad) gkt
tire]E WCDMA <13 gol|4 & #de] Wz wAlS AL 7153 slo] 7]32] RAKE $41719} o}
% A2 21 A1l ull o < throughput 5 Lehig ¥ % slc

ABSTRACT

Increasing throughput using high order data modulations in the WCDMA downlink requires the elimination of
multipath interferences. For this reason, Kenichi Higuchi proposed a multipath interference canceller in WCDMA
downlink. However, this paper considers the downlink signal models that only contains code channels for which
code information is known to the receiver. WCDMA systems contain code channels for other active users whose
code information is unknown to the receiver and these code channels degrade the performance of the multipath
interference canceller. Thus, this paper proposes a multipath interference mitigation scheme which removes
multipath interference induced by all the code channels within a cell. Simulation results show that the proposed

scheme outperforms both the RAKE receiver and the multipath interference canceller in the WCDMA downlink.

I.4 & [11. zeh o5 72 seld Ao A A

o]l ME O RS 2] 1Mol LA =

AL HE 7 :T’_‘:J (Adaptive Modulation and o, o]2)gt ZHIC o o] Wz 7|y =
bt e bl el Sl s Gl S
2 74 7)HE Ao Wale 7SR 9 ] WCDMA 33 =1e4] AMCE AHgsio] 4
A1 Al2H throughpuIBl 7 7FssHl gt o] 88ks ZpA9)y 1 Asids m2EAQ o 4

* el A gt Ar|Aapgeta AR EAl ol (hkyu@ill.yonseiac.kr)
=T F 0 030487-1106, A<l A) 20034 119 62
I o g 418 7]E HZIRIATEP) ) #|flalel] F=a)=| sl ok

958
Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



= 2/WCDMA %% 22cMe) 1% dols A48 A8 05 4= 4 23 7y

2 749 AA7} vk=A] des))

=9 234 o AEA Y 22 v A
2 7S AAs) 9% o8l A daelge] A
ots)gjtl [2]¢lA= Zero Forcing (ZF) 7153}
Minimum Mean Square Error (MMSE) 7|5%
ol-ggt A8 Ad 53| (equalizer)E A3kl
Bleke AR Hx Y G9uA JIE
(constrained minimum output energy criterion)<-
o84 A8 Hejele Esly)7} AllgkE| vt

v, $9 dalEEe 3 45 9 Fhee]

ool 7] AlAe] &3F AFe]  Kenichi
Higuchi} Aeigt ©iF 72 7M1 A7)
(Multipath Interference Canceller : MPIC)e]| ¥]3}

A5 wHE zher) [4]. MPIC:= WCDMA <+
ukek gjgel|A oA W 2] A7 (multi-stage
Parallel Interference Cancellation multi-stage
PIC) 7|%& AHEsle ol AR S A3t
Ak, [4]0lME & AellAe] e ASE 2
g u] golel Ad3} Z= AR (A3 e 2
= qex g 2 JxpE ¢ 5 e A3 AL
Eukg e Ao EFAZCh AukEe] A-ee)
w 7|AFelH ZE AHgAS] ZE AHRE & 7
Al ko] A9els e ASAES =
AdSol wigk e 47 ofsich oo} A2 I=
Aol 28 7H4 ofe] FIE MPIC AR8<
gk o]5-S Fhasbd Ew, MPICE 22 #4e
Wz 7S AMshe ok Azl o A
2 73 23 Al dske sl A 2
o} [5]. |

wleby o el WE 7S AHEP] SE
He 3= ARE 43 9 2= Ads) A =2
= ARE 4 4 g 2= A4 o3 oF A=
e AASRE 7ol &Ew, B EielXe
OVSF (Orthogonal Variable Spreading Factor) =L
co] BEAS o]gal olgdt E S A
= A2 vE A2 ZK] skl (Multipath
Interference Mitigation : MPIM) 7]¥& #|gkgich

B =g AL g 3k TAedAs o
& WCDMA A|z-#l3} A9 welef djs] A=dgh
o} MR Z=2] 5AS ol4dle AsE A
A ®dsla, Al 7o) F2 delel s A=
g}, VAo 2oAlgs Sale] Adsl 714t
RAKE 417] @ MPICS}] AJ5-S vl £4
gt} viAeto g VAlAe A2E deth

M. Al2" 2@ N5 »wd

WCDMA <43} 30ld S7ie] m= o]
4wy 7REch A AlsE oy AMAES
9% Z= Ao gelw, LY dF A= #eld
Ade A3 s WA 2= Ade dlofe] A%
£ d ()= Jeple, skt 3= oM (e it a
#} (Spreading Factor : SF)7} N.gl s W] Ade]
Y5}, 2988 e Al daelEdl %
< v|AA] gormw 7RSS s A EdelA
L gkl Ade B’ A Alze] 71y
57} Az og3 2k
r(i) = 2531 il\/-]"—hﬂ,eﬂ‘dx(t-'r,)c;\:'(t~1’,)+n(t)

1
7|4 n(t)E B 7FHAIE AEelH, o | (Hd)
A ARe 0|5, n} 0,2 77t | A H=e At
Az ke epdch P d(8) 9] Isielw,
glolg] Wz 7|¥e e A v 7] o &
ek

= 93l AMC 7|¥3} tiEZ= A% (multi-code
transmission) 7S AR&glch 2 =F-o|AE ol
3l w7l x2S HS-DSCH (High Speed Downlink
Shared Channel)e} 2:v, o] Fe= 52| A5l

Gi
For known code <

channels <
(HS-DSCH, CPICH) y
Fi1i9d < P b s P s s T
<‘1 1114 C .
1 we ' 3t el
1-1 1-11-1 i+l B -]
1111 i HaiBis,

For unknown it

code channels < EA) ;

The sub-codes extended from the
(K+1)-th code in the layer of SF=N

8Fal SFa2  GFed iev  BEaN ‘itier Spa o
2% 1. OVSF = Ef

959

Copyright (C) 2003 NuriMedia Co., Ltd.

www.dbpia.co.kr



o521 83 =7 4] ‘03-12 Vol.28 No.12A

23S gk a8z HEgR AE s 9y
sHEF AE 430 o7 3= AdEE S oIkl
Adz} 5 A8l (desired user)oll Al Fehsl
HS-DSCHs®| F= Auuhs oty v} RE Fc
AdEe] Aues & F gicka 7Rz

OVSF :z9] BAS o]&sle 4 A5 wel
A = AHRE 4 5 gl F= g 93 o
2 ¥3le] 7Ps3lt). HS-DSCHE: =2 dolg] A
F&2 A8dE] $13 2= Ado|mE, F= AR
= o F fle bE Z= AdEe] SFE -
HS-DSCH®?] SF (=N) xr} A 2 7w
7 4= )t ARl B S 2)sle] = ARE
o4 o e Z= A SFr) B & S5 A
gt 23 12 OVSF Z= EzE el o7
A Ke Fe AWE Gy gle 3e o) g0
o, U SF=N 4l J=F Fof3] 2= Au g &
3 Qe 2= Ade] #odE|R] g e o)
U= N—KoJc}, SF= N& ZH= e 1 A
(=9 19149] 9% wishe] SF=N & zk= 3=
HEE. Z o Rgo] o JFMEwe  EA
(for K+1 < i< K+ U)o2¥e| zule] gb
T osjjx FiE I= AHRE o
F= 459 32 shie] 3= AR
T Qi) o]} o] xH¥E z= Ao SF
Nolv, Heole] w(t)= FIF=Se| 23] 24t
BE F= AHARE o 5 g AFE dlo]E

e e Zon oga o] 23849 5 Qlrk

AN

L}

o

e,

[ ]
-+

11 L
. 3
rr

-

4

=
it

de o f

1

u(t) = (= 1)"/Pdj(t)

1

g

<
I

o

(no code channels)

2
oA Ak B9 ol omye Hyslol wel
FRES 9fsix Sl 3= HRE 4 5 9
FE AdE9] Folrk 4(t) & WA = ARE
4 5 e FZ= Ade dejy] Alse|wm
pj(lor0)&= j WA = ARE & 4 ¢l 2=
Ade] OVSF 3= sele] oa) ZAAxh
u(t) =0 q A$E= IF= Ade] EAshA] Qe
Afolet e 2= s e = Hug o
St mE A4S m 2e PAloz maE.
weba 441 A5 ohest o] AR EHE 4
31

w2

960

Copyright (C) 2003 NuriMedia Co., Ltd.

L K
r{t) = Z”r"'ﬁ' E\/—Edl(t—rl)c,‘\'(t—‘r,)—}-
=1 i=1

K+ U
u,-(t—T,)c,‘N(th,) +n ()
i=K+1

(3)
oA71A, di(t)e i WA Z= HRE g gle =
= Apde] do]e] AlFolrt 3= ARE oF 4 ¢f
£ 3= Apde] Sl 3= Ang dn 9k
HS-DSCHs®| SFs} e A9 $1sh falat
o2 47l %8 FPssich

e

1>

2. MPIM Z|®e| 7=

MPIM 7|8 tishAl 2 FAIE ], 7|8l 7=
= MPICS} 79| §Alsh). 28] 2= v Wix ©
4] ExlsH= MPIM 7|4e] 722 ehdich A
J 33]7] (Channel estimator)e} 7F4  z2kal7]
(Interference regenerator)”} RAKE <417]e|| 7}
¥} gl FEoltk MPIM 7|4lef g Atek
& MPICq| uls] w2 (K+ U)/K v Z7}s4] 2
c}.

A WA A, @ WA 2= Fde] |
AZoA S8 m Ha Alxe] A
(matched filter) Z2-> oS3} 7o)

i (m+1)T,+7, =
#fp (my= 2 [~ r(t)eX (t=m)dt @)
d?mT+7;

o7]A, T, (=N chips) = A% Fzholc) dahiks]
A= 48 A3 o83l RAKER Aghd
t} (coherently RAKE-combined). QAM 4l&2°] X2
2% $ls}o] HS-DSCHS| dlole] 915 kv glo]
oF ajul, o] gh& olgslol 5ol v|% ATsteh
W, I= ARE 4w 9= e Ade AR A

7] (path combiner) &3-2 t}-g3} 7},

For K+U-1 Code Channels
For K-1 Known Code Chamnels

(a)
Path
MF Combiner|

Channel
Estimator

For Pilot Channel

,_
4Tb

Regenerator

se ol
For U Unknown Code Channels

(3] ) ~ ) Tl ~ (V)
@:zy o:d" e @ d el

a3 2. v WA AlelMe At dnE P2

www.dbpia.co.kr



#/WCDMA %% 332

Ao 14 dojg AL AY o5 A= 14 93 7Y

‘”m;i" 1) (o
4" (m) \/TJ’I:EI.‘/ (mjoe )
(for 1 <i<K)
Fe ARE & ¢ fle I= A o3t B=
A7) 4L ot Ak
- L -~
)= 5 (e %

(for K+1 <i<K+U)

F= ARE 43 gl 3= AW &4 7 9
= Adel 249 deletd A7 4V (m)w
u) (m)elet sk 4,1 (m)&
(tentative hard  decision)& E3le]  FAED,
u(m)e  dEH ddd

cﬂal—z—l o] 751:&-261

(tentative  soft
F3sle] AL aela Us)e] 2=
ARE o 5 i 2= A diside AR
Axsle] AL viwke] FA dlojelel waiM=
A AL R et olEd IS A
A EAEHA = = Ado] APtAEE= S I
olrt A WA whAlelA AR oF A= A
IV (1) & ohewh 3] #2895 Yok

I“’(tﬁr, = a,e"{z \/_,dm

K+U A l
+ -u}“(t—r,)c,‘\’(tAT,)l

i=K+1

decision)-&-

Y6 (t—‘r,)

@)
= iR Aelxe] Ag 9 gHom St
b o) AR AlsE Tt 2

10’ —— 3 ——
R R ST e == -i = b
e = L S
o Nt T g S g
» A- E
52
A
- -
A
3 b
MELA o
E — ]
=4
ST
Al el = MPIM 2 path | |
10 T A MPIM 3 path |4
e | -= MPIC2path |}
-4 MPIC3 path |
#— RAKE 2 path |
4~ RAKE 3 path |
7r— 65 60 55 50 45 40 E E

HS-DSCH Power Allocation (%)

1% 3. HS-DSCHel| =%l #i)o]] whg FER Al vl
(16QAM, /1. =20dB)

Copyright (C) 2003 NuriMedia Co., Ltd.

E 1. =29 4Y 33

Item Value
A& 3.84 Mcps
HS-DSCH =4} g1z} 16

Ad7-E . OVSF 2=

il F=
o gy ; BhZeae

dlojg] Wz 7] QPSK, 16QAM, 64QAM

9] Zo] 0.667ms
CPICHS|| &l 53] 1,5 10%
1,2
HS-DSCHel| 375 519] | 70%,60%,50%,40%,30%
(107} tl52=)
oA 4

BB F= (R=3/4)
/Max-Log-MAP t]z+]
(HHE- 3l : 8)

CRIERIEED

Ad 4 155 %473} (CPICH °]-§)
At & 23 72 #ele] el
s bdgies fp=60Hz
41 gHEY deolH A H 2
L
a6 ~r(t)—w2[}“ (8)

l

q7)4], w(0<w=<1l)E 7,_}*‘3 AA2 7HEA =,
M A 25l 2l A okshAIRlER e}
L ovoHA Sleld AR e ol gsll
(v+1) s A6 A3t 3 4y 43S

x10°

-a— MPIM 2 path
a+| —4— MPIM 3 path Rl
- MPIC 2 path /,_—'
_|| -4 MPIC 3 path P
[1 -5~ RAKE 2 path /
—=- RAKE 3 path o
o i PG S §
/ A
5 -
o .r T - -

"l‘hmqghpul (bps)
N

s
1 /1 (dB)
or oc

a8l 4. L/1, ¥3lel| u}2 A3 Throughput A5 W]l
(HS-DSCHol| 25331 35 : 60%)

961

www.dbpia.co.kr



g E 283 =74 ‘03-12 Vol.28 No.12A

ERsp ohew 2ok

L
ri+ (3) =r(t)fw21f}")(t—Tj) ©)
=

g

V. 43 43 2 23

Alx"le] AE vla 718 ZHY 2F 8F
(Frame Error Rate : FER)3} throughput (7)°=2
gt n=R- (1-FER) 2 A3, 47| R
A AfEE AR v|Ege|ch AR 7Y &
2] A}42} (desired user)2] HS-DSCHol| &=l s}
et A2 & HIAA7P 71E2] RAKE
7], 8]z MPICS} w|m=c) mejAld AL
3 Zck L2 Ad g5 F2 7125004 A4L
A Az 9] dxold, L.+ e ARYE9
M3 Ae-S §igk Alse] =] el [6]. A
ot gaEFolA M AA 7R weh AER
QAZE this ofz] W] moAYPL Tl A3}
Azt 2zla A AL &5 ke st
A7 71H-S ARSI (7]

a8 32 16QAM dHlole] WHEZ ARRSF A$
HS-DSCHe|| sl s19]e] widje]] we FER A&
+ vepdich zgt dae]Ee] Ase] RAKE G441
712} MPIC®] AJ§ xr} 9<3}c}k HS-DSCHel| 3
35 D97 AAaErE o AR MY d F
ZtEe 2E ZYEC As AszE vehdek
agh 3= ANE & 5 ge = Add] 2%
ZH] okl 71845, &, HS-DSCHe| #d 3}
7} 37185 RAKE +17]9} MPICS| A5 3}
ol zhashe wb, MPICS #|gkd 79| A%
Aol F7IRIEL olEyt AL = ANE & F
S 2= Aded 2g 7He Ak Z)ellARE A
A& 5= 9)7] wEelck

1% 4% HS-DSCHe| &=l =9)7} & 714
Hg A5 799 60%°]i, QPSK, 16QAM,
64QAM tloJg] Wz WhAlS AL83F 3 L,/
w2 A throughput 455 viepdic)h 7]HEH o
oHbF Ag Al we Z ApdEe] EihEY]
glemz AL AR 59 AdeME Be o 7
2 7Hie] whsH Sk e /L. G94dA=
AgkEl 713} MPICS] Agel A Fdsick =
2y 22 L/, 49l Awn 2 g

akﬂri

962
Copyright (C) 2003 NuriMedia Co., Ltd.

Wz 7]ye] AljkE 7PyelAwt AR S 9] o)
T MPIM®] Ago] MPICO] Agrr} 4 =3}
th MPIC A5 FAle 27) 7= Ad 37«4
64QAM Mt} 16QAM o] Wz whA]e] gt
throughput “d5<] 93 viellick 2] 374
7=e] Ad #AelM= QPSKE 45e] 16QAM
Hel <o) wbg, Agk 7L 270, 3 AR
A 7ol 717} 64QAM3} 16QAM o]
Z Ao Alg-g shesl sl Alasle] HFE
throughput-&- 5744 21ck

Nodd'&

B =Rojxi, WCDMA ZHlsk 2= o
gle] Wz WAlE AMsle] dlolE] USRS
7FA7171 $151 o5 AR 4K sk 7|
ik 7129 o AR 7 AAYE 7= A
5 g3 gl = Ade o3k e AAY 5
o), ek H=e] EAA HAHEE 2= AR
& 5 gk Ze Adel o3 ML AAY 5
gtk elzgt AlA=A] o2 7ML w2 #Hle A
Z HRALS Al8El7] 35| slug, B =idie
Fe ARE o3 glE Fe AdEd o7 7ML
£E, OVSF It BAS o83l F= ARE <&
T e Z= Ao o7 7] =3 AlAsIsI

Ak 7HE BE oW 330 = Ad=
e AEE oF AR S A
WCDMA <3k g=9] clF AR deld Apd
FAoA 2 Hde] Wz HS AR s
s, AEAog A|A¥ throughpute] 2 ZF71E
7}A4&x).

(I

FaEd

[11 A. Ghosh, L. Jalloul, M. Cudak and B.
Classon, “Performance of coded higher order
modulation and hybrid ARQ for next
generation cellular CDMA
VTC’2000, vol. 2, pp. 500-505, 2000

[2] A. Klein, “Data detection algorithms specially
designed for the downlink of CDMA mobile
radio systems,” VTC’1997, vol. 1, pp.
203-207, 1997.

[3] K. Li and H. Liu, “A new blind receiver for
downlink DS-CDMA communications,” /EEE

systems,”

www.dbpia.co.kr



=%/WCDMA ¢H% d3dAe] 1% dolg A4 A% 95 = 4 43 7|

Commun. Lett.,, vol. 3, pp. 193-195, July
1999.

[4] K. Higuchi, A. Fujiwara and M. Sawahashi,
“Multipath
high-speed packet transmission with adaptive

interference canceller for
modulation and coding scheme in W-CDMA
forward link,” I[EEE JSAC, vol. 20, pp.
419-432, Feb. 2002.

[5] Texas Instruments, “Impact of intracell
interference on the performance of Multipath
Interference Canceller(MPIC) for HSDPA with
16-QAM and 64-QAM data modulation,”
TSGRI#20(01)(0529), 2001.

[6] D. Divsalar, M.K Simon and D. Raphaeli,
“Improved parallel interference cancellation for
CDMA,” IEEE Trans. Commun., vol. 46, pp.
258-268, 1998.

[71 K.A. Qarage and S. Roe, “Channel estimation
algorithms for third generation W-CDMA
communication systems,” VTC’2001, vol. 4,
pp. 2675-2679, 2001.

N
2
®

7 @ THHyun-Kyu Yu)

20001 24 : QAAeEkE Z| AR E
2002+ 2% : AAhER A7) AT} At
20028 ~ A - AxeEt A7 AEEk) kA

<FAlol A 4, 4 AA 7%

&t Ab &(Sang-Cheol Han) 34
19784 29 : 7 Eeta A E4d
19851 24 : AAchEk Akl AAlgshA A}

1981:1~1992+d : KIST/SERI #19]ed 751
199213-1994 : 0] 554 7 M YA
1004131999 : 4147154171274 AT
109931-2002:d : FAEAAG B
20024-8A) : (F)RN&Fe) D APTEIFI)
10071~a7) : AAehataL A7) Akt uhalek

<FAl R0l WCDMA A2, Ad3d, 204 A
7| 714, CDMA/GSM M=% 7|4

Copyright (C) 2003 NuriMedia Co., Ltd.

# 4 (Seong-Soon Jeang)

198541 29 : AA|hsta HalgEs) 4]
1987 24 : A S Zﬂllf—}i’} AA}
1987:3~19951 : AMAIA R} AR EAlATA
199513~ : FokEdAE s AugAl 217
1995 3~& )] : dAAldista Ad7)-dzgste} wAlaA

314

e

<FA]Hol> Al A5 A2, OFDM AJ2=H]

% Cj Al(Dae-Sik Hong) 239
FEA1EE =R Al 219, A 8% Az

05'—

2 2i(Chang Eon Kang) ERED
FEsts] =24 4] 239, A 28 P=

963

www.dbpia.co.kr



	WCDMA 순방향 링크에서의 고속 데이터 전송을 위한 다중 경로 간섭 완화 기법
	요약
	ABSTRACT
	1. 서론
	2. 시스템 및 신호 모델
	3. 제안된 다중 경로 완화 기법
	4. 실험 결과 및 고찰
	5. 결론
	참고문헌


