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ABSTRACT

M-ary QAM is proposed as a modulation method for high-rate data transmission in CDMA 2000 1X
EV.(HDR, 1XTREME, LAS-CDMA). However, it has a problem that the BER performance becomes worse and
channel capacity decreases greatly because the effect of AWGN and MAI by undesired users increases as the
number of M-ary increases while DS-CDMA/M-ary QAM systems make it possible to transmit high-rate data.
Therefore, the performance improvement technique which is capable of reducing AWGN and MAI is required in
order to provide a lot of users with high-rate data services in DS-CDMA/M-ary QAM systems. In this paper, the
performance of asynchronous DS-CDMA/M-ary QAM systems adopting a MPIC(Multistage Parallel Interference
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Canceller) and a partial MPIC as performance improvement techniques is theoretically analyzed and analysis is
confirmed through the computer simulation, As a result, it is confirmed that both a MPIC and a partial MPIC
are good enough to enhance the BER performance and channel capacity of DS-CDMA systems using 4 QAM,
16 QAM and 64 QAM. In the case of adopting 3 MPIC, the BER performance is close to that in AWGN.
MPIC has better performance and more channel capacity than partiall MPIC. But, the tradeoff between
performance and complexity is needed to implement the practical systems because MPIC has more complexity

than partiat MPIC in terms of computation and structure,
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9 1 2 3 4 5 8 7 @& 9 10 11 12 13 14 156 18 17 18 19 20

E,/N, [48)

38 5. 16 QAMS A3k %3¢ MPICS} partial MPICH|
)%} BER 4% 7|4(K=31, PN=127, Ci=0.5)

Te+0 T S TR S, S SRS A S S T e
t ]

—— - K=, 8=t
K=, 8x1
18-3 4 —— Ku31, Sm1
o Ka3l, Sai
i KmBY, G2
A K=M, B2
4 | — K=31,5m2
41 e keansa
Partial K=31, §u2
2 Partisl Ke3, Sa2
+ -+ Partial K=, Bx3
165 1 & partial K=31, 8=3
— — Partial K=31, 8=4
Lina = Thaoretical
Bymbol = 8imulation
188 +—7/——7——7T——7
0 1 2 3 4 B & 7 & 8 1011 12 13 14 15 16 17 18 19 20

E,/N, [dB]

Bit Error Probability

a2 6, 64 QAME A4} 7§ MPIC#] partial MPICe)
213} BER A% 7H4A(K=31, PN=127, C=0.5)
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B 4. BER-10°% 24}t 2o A4} S(E/No=20 dB)

- LEDS
%-rr stage 2= 4 QAM | 16 QAM | &4 QAM
=1 & & &
(no canceller) | ¥ 16% | k33 | k17
MPIC §=2 oF 767 | oF 319 | oF 109
$=3 oF 1287 | <°F 719 | <F 309
s=2 k319 | <kerd | oF 19
P"M;';‘::l =3 | oF107% | oFas®d | of 14%
s=4 - - of 384

£ 304 MPICS} partial MPIC A-83}e] ot
(stage) 7} F7I1ETE v] @ ARgAle] 80]
7% BeFErh ole BAAAR] APdgafo]
A= 224 MPICE 1S 7|52 3|
A 4 QAM 1129, 16 QAM 684, 64 QAM 297
9] Adeeks sRdskar partial MPICE 3delx] 4
QAM 917, 16 QAM 427, 64 QAM 135¢] )
gaeks Mgk ® 29 ¥ 39 Ay
MPICY partiall MPIC Mx} & BER A% 7jAlg
7HH o] g Adesr NS SARE o
giek v}, MPICE: partial MPIC ¥x} 7H4AA
B8] Arbapo] @& o] itk MPICS 7%-
3% MAIE pAAZA wlFe 2341734
o] 2} AMgAl wie} EAHsE)| wiatel AArFS AMS-
2L g K| Alg~ll uvsle] Fo1%kck olel His|
partial MPICE Gt Fdizl RE ALRA} 43S
FAsle] A ZNA AW wE F ohA] ¥
AN AEF FAF] wlEel] HAAAAL] Ak
BFe Abgab 4 Kol ul#gck wlba, partial
MPICE MPIC Er} BER Al%o] wdojx|z Adg
el AT ZHAAFTHA MY AR
MPIC ®cl A Ao 138 F2E Zer)

v.2e

B Fel|ME MPICS} partial MPICE )43
DS-CDMA /M-ary QAM A|2~dle] BER A5+
Adgers FAsick AAERE, AR P
K=31¢] i3 BER 10° 7]&¢] A%<l4 MPICE
A& A% 3=elr] 4 QAM, 16 QAM % 64
QAMS AMGRE Al=Hle] MAIE A9 A|A3M
AWGN Ad¢] BER Aol Aslgich Partial
MPIC+:= 3%dofl4] 4 QAM} 16 QAM & wj MPIC
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¥ /91%7] DS-CDMAM-ary QAM A\ 2 8lo)l A cheg Az AA7 o -3 e Q2 A7719 &3 4% Al 84

3l Ae) FU3 BER A%5-S A4 64 QAM
dl4l= MPIC 3% ®r} 2> BER A57H4&
eldcl =3k MPIC 3tella] BN, = 20 dBeil4
BER 10°¢ 24% 4 Sl AHAL 47} partial
MPIC 3% Hx} @A vielt Ad-83F 7| 9o
A% partial MPIC Rv} -f-=p3lge). el 74
AATAL] Ak MPICS 74 AHAl 4 K9]
A)Foll H]2S) partial MPICE AR2:R} 4eof] w#]
gt webd, AHRE 97 F71ERE MPICS] A
A}aRe. partial MPICH]| w|ale] FA5] 271k} 4
#A 22, MPIC} partial MPICE AA| AlAgell
A4l 7Y 74§ BER A%, AE8sF AL
AlsAe] At 8 B Alolel #i(tradeoff)o]
3 g3k
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