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A Study on the Performance Improvement
of Asynchronous W-CDMA System
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Abstract

In this paper, system model is based on proposed standardization by 3GPP(Asynchronous IMT-2000 system),
and we have analyzed the performance of the DS-CDMA/QPSK which cancelled self-interference, so that occurs
when the received signal time is delay by multipath fading. We proposed the new scheme that designed for
self-interference cancellation and the system performance is calculated in Rician fading and Rayleigh fading
channel. The proposed rake receiver can be achieved a gain of about 1 [dB]~6 [dB] more than generally rake
receiver, and will be a very effective method to improve the performance of IMT-2000, and these data can be
available for modem design of DS-CDMA.
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E 1. AW AIRA #7 Tapped Delay Line u}elu]e]
Table 1. Parameter of TDL in Indoor Office Environment.

ITU-R M.1225 Modeling Parameter
T Channel A Channel B Channel A | Channel B
D(‘:xisa)y ng af:B) D(fal:;y Px:rméels) Tap Weight

1 0 0 0 0 06172 0.5784
2 50 -30 100 -36 03093 02525
3 110 100 200 -72 0.0617 0.1102
4 170 - 180 300 -108 0.0098 0.0481

5 290 -260 500 -18.0 0.0015 0.0091

6 310 -320 700 -252 0.0004 0.0017

H 2. B3a o)F $7 Tapped Delay Line gielv|g
Table 2. Parameter of TDL in Outdoor to Indoor Pedestrian Environment.

ITU-R M.1225 Modeling Parameter
T Channel A Channel B Channel A |  Channel B
D(fnlsa)y Px:rr a(%1613) D(:llsz;y px:aéia) Tap Weight

1 0 0 0 0 0.8894 0.4057
2 110 -97 200 -09 0.0953 0.3298
3 190 ~192 800 -49 0.0107 0.1313

4 410 -228 1200 -80 0.0046 0.0643
5 - - 2300 -7.8 - 0.0673
6 - - 3700 -239 - 0.0017

E 3. X% o|% &7 Tapped Delay Line d}e}n]g
Table 3. Parameter of TDL in Vehicular and High Antenna Environment.

Modeling Parameter
ITU-R M.1225
7b1=]_v‘:"92 Zlai=1217i
T

»® Chamnel A Channel B Chawnel A | Channcl B

Delay Average Delay Average .

(ns) Power (dB) @s) Power (dB) Tap Weight
1 0 0 0 -25 0.4850 0.3226
2 310 -1.0 300 0 0.3852 0.5738
3 710 -9.0 8900 -12.8 0.0611 0.0301
4 1090 -10.0 12900 -10.0 0.0485 0.0574
5 1730 -15.0 17100 -252 0.0153 0.0017
6 2510 -20.0 20000 -16.0 0.0049 0.0144
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Fig. 3. Proposed Rake Receiver Model.

7174 0] A8 DS -CDMASY #oj3 F£A17)d)
A9 SNR e the 7ol FojA4.

T = 2 p2

= ‘Z‘%JM;Q(I ~a) ot +

Noe . 1
Eb a;

@

@, M=PN It Zo|, U=ALA <.

a9 30) AQR FolT $A7]8 F2E 374
Yo 2 JYEATh AQE Fold FA7E B =
2olM AL A7) DAE AAY 5 Y= dol2
£A7124 7t dNE 7] g A7 Ade] 9
8 TAEE 27 S Y Ad A AA Y
0% AAST Atk & 12 IA A 54 NEE
A/ T B 2, & 304 QL FN NFE T
FANA A AE)H #HEE WEoR 27 7
He AAST Utk 17 3614 27] 24 A A o
% 9 194 289 SNRE the s} o] Folgnh
(&, "o} 374 ALY
pZ

N, 1
. A2 9 .
(A,g'{"Abg) 0 + Eb a,

Y(T-d1 = 2U
M

714,
A,/z=4'P€/g, A,,e=4’Pe,.3

Pey= erfc(\/?Z * sin M“ﬂdTy )

857



BREMAPHIRGE H 128 B 2001F 10A

Peg= erfc(\/?s . sin-—M—_Ea)

Slo) 4o A} u}imxli g 29} {39
SNRE 2] (5)¢ Z+e whge= 2% 4 Qi

o

(Avl +A,3) p +

Y(T- Mn= _l_ (6)
Eb as

4 71A,

4 Pe,1
Pe,l —en‘c'<\/_1 sin 37> my)

02

r-a3=
%%(AUI+A:2) . p2+.1.vl L

Eb as
)
IHEE A Fola FA71Y EY¥TAMY
SNR#E The-3} 7o FojAn,
Yo = V-t Yr-g2t V(r-an ®

32 Mete goja £U7|E HB3t= DS-
COMA/QPSK AI2E|9] £ ¥

321 AWGN EF0jM9 28 =54

4 @A F& AL ol 7] M
SNR & T8l AWGN 73004 DS -CDMA/
QPSK A299] 2842 thast Zo] BRI

= en‘r.(\/—; sm

) ©)

S
322 AWGNZ CHSEZE o[ 302
28 54

U342 Aolg $48149) DS - CDMA/QPSK
N2Y9 284 B ol Foldn

Po =] Pa (o) do (10)

S714 P QPSK WE 49 2g40ln),

o) = 20(K+1) - exp[ - K- o*(K+1)]

- L2V [K(K+ D) 0=0
ol t}.
A7\, p(p)E T4 AE AZEL AEA o s
AFHAZ A WFE polet & e po W

BE0x8rolZ, FF T wiAbge ¥ K= 8o
Algt Aol $ie] F4 oA golAet A(K) B
o] 021 A% AHA7 Qe e HolFe 2 4
APl ould oz K= AU 7ol 6dB~
12dBZ RYYHT AF olF AN & 7
28 Aoz gdA Qg

323 i 2t ¥ HE

OE AZ Holqd AN ALE Hola 5
N7 L% AL DS-CDMA/QPSK A A )
Ay B4L P54 B3 71E9 Fo|a 417
g A4S A AGE doja FA7E A
6}§~°— A5 AN AAN G FA AT A

ANE OF FE volg BFAY AF4A &
73, Bz o)F 7, AF olF FA)A 43
th E 4= As B4E 948 FeEEHE JeEidith

I9 45 AU ARA BACA AtE ol
2718 ALEHYL 7299 DS -CDMA/QPSK A
289 £ A€ JeRidh AR FHola &
N7E AL3QL AL SNR 25 [dB]o]A] BER=
10-3% 928 5 A en, 71& doja F417]
of vdte & X9 £ AF AL HAE F A
Ak B, AU FHOE AL A $AE 7HAE A
g A 7 NG F3E JHAE Ad BAAMY F
)ﬂ AF9 Zole A9 S ¢ F AT I1¥

Bz o)F f7dA AgtE oz FAI7]

E 4. 4% B4 gy I
Table 4. Performance Analysis Parameter 1.

Chip rate(Mcps) 3.84
Length of PN Code (M) 31
Number of User 2
Number of Finger 3
Rician Factor (K) 0, 5, 10 [dB]
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Table 5. Performance Analysis Parameter .

Number of User 1, 16

Number of Finger 3, 4

Convolution Coding [Code rate=1/3, Constraint length=9
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Fig. 9. Performance Improvement of DS-CDMA/
QPSK System Adopting the Proposed
Rake Receiver and Convolution Coding
(Indoor Office Environment).
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Fig. 11. Performance Improvement of DS-
CDMA/ QPSK System Adopting the
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Coding (Vehicular Environment).
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olM oF 02~3 [dB]Y A% AXE 7tA gow,
BER=10""%| 4 o} 1~4 [dB]¢} A% 7jHE 7HAE
T U & F UAAUT AF olF AN AF
g Fo2 ANH[LH, AU AR M=
AN EH7 AY 452 ¢ F Utk

ARME Hola 417 ¥ AYEA R3HE A
L35 E 49 THEAA AQ FAs A HEn
to} FAlo] 7H5dt 4l As/AE 7ML 4 U
on, o] YR R3IBE HLFPoEA g9
Ay B33 o5 & AR dola £A7)4 o3
AN AA &3] 9 RAYe ¢ F YAk

N Z

ri

|

B =Fd A& 3GPPIA AHE IMT -2000 A

2R Q¢ REQE 71ZE 5N A2YS 7
43t By FAAE 33 L gFg Ary &
L3714 DS -CDMA/QPSK AlAH 9} 42 Ax
< T4t A A5y ANE 9atd CCl AA
NEL 7189 gola FAd HLsd 729
gold FA7AM AAYE & UG A7) FHL
AASE Q2L dola FA7E AANstT £A
Ae& FAsged Agtd gola A7 M
T- 2000 A) 2% 9] Gue P AHLH T Q=
213, 74390 AYEAN 2353 /e 3
23k 7$-2} CCI Cancellerst 7H/}j% oA FA7]
£ AEE AL £ F2E AP, AR
FA7)) dE A A5E 24890
T EH YL AT A A 29 Ad 87
dA diHes B X9 Fi4L sHAE AE A
7t F7F AQ FAE 7R E AE BRG FA4%
o] ¥3FS & & 2121°B1 @m A} A 879
H]3} i

o

g %01 A AR B viE) 3¢ @ -’F
‘2114 Jeu 7129 Fola A7) 2 At ¥
A7E A& Atole Ad Ag BY
é%«l Ael7k AL e, o) R AR A
A A5 23t 2% Hola FANE A
ERAIND 23U & F AT BF A

o -y O ¥ o fAx =
u
=

lOHUr>



2 Holg ¥ tF A& 74 §AsleAM Y A
ZAAAAZI & ALY ol2 FAVNE HEE A
g A2EE OF J& TAHE EFHCE AA
F uen, oF Hé& 49 AAd 9% HE
AR As FAC) FS8EF EWN, 3ol A4S
g 34 FHeE ¢ 4 U

o9} 7& AZ/ZTEE AULH HolZ FANE
FEdolst tha Bz e g3l dov M3
29 ¥ 71s9 wEE IMT-2000 A2 2 D
S -CDMA ©]554 Al2g 4719 £ A5 A
Mg 4 dte g =g} HestelE e

Faogd

(1] AANE, "IMT-20003 FAEok] H3,
2000. 3.28.

2] 9444, 234, FA5, 288, "IMT-2000
AEl2e] £26F, FIFFAHY =EA,
vol. 24, no. 124, 1999.12.

(3] oA %, "IFE s WX E olgde 14 ¢
Ad A% Alado] #g AF" FANGE
AL =8, 2000. 2.

[4] o142, WEY, CDMA A7, EXSH A
3}, 2000. 3.

[5] 3GPP, TS 25.211 V3.2.0, Mar. 2000.

6] £4%, "AZdH vio]a2 Mo FHE &
7oA Zid CDMA WLL AlA" A £,
ST AL AR AEE, 2000. 2.

[7] J. G. Proakis, Digital Communications, 3rd Ed.
New York: McGraw Hill, 1989,

(8] B. Sklar, Digital Communications Fundamentals
and Applications, Prentice —Hall International
Editions, 1988.

9] &4, "dFEANY V5 A2E FALH
of A A", FFFAEE, 90 AV FAEE
A7 A, 1991. 3.

B57] W-CDMA A2"g 4% 4ol B8 a7

(10} REC ITU-M.1225, Guidelines for Evaluation of
Radio Transmission Technologies for IMT-2000.

[11] ARIB, Evaiuation Methodology for IMT-2000
Radio Transmission Technologies, Sep. 1998.

[12} Sung Hyun Choi and Sang Wu Kim, "Optimum
bandwidth expansion for DS/SSMA communi-
cation over a multipath rayleigh channel", JCC
95, vol. 3, June 1995,

[13] Tachikawa, S., "Characteristics of M —ary/
Spread Spectrum Multiple Access Communi-
cation Systems Using Co—channel Interference
Cancellation Techniques", IEICE Trans. Commun.,
vol. E76-B, no. 8, pp. 941 - 946, Aug. 1993.

[14] 229, $HE 292, 7448 H0)2 4
18 Agshe IMT-2000 A2e) 45 &
4, @A FAZYHETEY =2
2], pp.39-43, 2000.11.

{15} E. G. Kim, C. H. Oh, and S. J. Cho, “Perfor-
mance of 16 QAM signal with optimum
threshold detection and MRC diversity recep-
tion in Rician fading channel in the presence of
cochanne! Rayleigh interference”, APCC’ 95,
pp. 79-83, June 1995.

[16] Andersen, J. B., Rappaport, T. S., and Yoshida,
S., "Propagation Measurements and Models for
Wireless Communications Channels", [EEE
Commun., Mag., pp. 42 —49, Jan. 1995.

[17] S. Tachikawa, “Characteristics of M — ary/spread
spectrum multiple access communication sys-
tems using co-channel interference cancellation
techniques,” IEICE Trans. Commun., vol. E76 -
B, no. 8, pp.941-946, Aug. 1993.

[18] &2F%, “IMT-2000 A259 +4 45 HA
of P AT, FAYRL HANEF,
2001. 2.

863



BEBHEERRNGE $12% BO6 R 20015 105

TR

1966\4 119 194

1988 24: @IFFULL §A
AEFH3 (T

19943 29: F=LINRL dg
9 FAFEFFHTRAA

199414 19 ~19994 29: 7 57)&
474 F9974

1999 349~3A: AFFTAHR
BEFAS 2T

19993 94 ~8A: FAUL 2713433 (A7)

[F BHEH FAANZY, HAFHFA, o1FFA, HE
3 82

2 F 9

19743 6% 1494

19994 29: SANRE D7) A%
FU3 (33

20019 29: FAWHE HI1AR
FHHFHHAD

E 2000 129 ~HA): EASTH. SYSTEMS

FYAFLEFHENLTY) @

79

(7 B4%cH IMT-2000, $HFA, 1554

19943 24: $=83%y
AR Fehat Fehukat

19943 79~ 1995 129: A%}
A A7y 948% x4 2
74

199613 89 ~19973 8Y: SA}F}
ety FEE A3 A4
g

19983 349 ~1998d 84: AAENATY FHo|E 94
A N2" a7a 297Y

20009 68 ~HA: FFAAARY STEAR AR

1999 129 ~&A: EANSRT N&HAAEH(TIC) ¥4
2

2000 79 ~8A: FANERE AGIYYLINE Y

1990'd 39 ~&A): ARG T ANAAFT SR T

[F BAEH FHEA, o554 2 #4584, 8444
2%, TARFA, duga B4, TS FAA2H,
Hejutio] ¥4, PELD

o

rf ol



