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The past few years have seen worldwide standardization
activity of third-generation (3G) wireless systems. Stan-
dard bodies such as the Third-Generation Partnership
Project (3GPP) and Third-Generation Partnership Project 2
(3GPP2) have been developing 3G standards. The 3G sys-
tems are intended to deliver high data rates and are ex-
pected to handle data and multimedia applications in addi-
tion to voice. Large-scale deployment of 3G systems is ex-
pected to begin during 2002. The first releases of the 3G
standards can deliver data rates up to 384 kbits with wide-
area coverage and 2 Mbits for indoor environments. Fur-
thermore, evolution of the 3G systems, delivering peak-
data rates of up to 10 Mbits in the downlink direction,
are already being standardized. One of the enabling tech-
nologies to make these high data rates available is the ad-
vance in signal processing. The standards developed by
both 3GPP and 3GPP2 already include support for a num-
ber of advanced signal processing techniques, such as mul-
tiuser detection, smart antennas, and advanced coding tech-
niques.

Concurrently, much recent work in standardization has
focused on noncellular technologies such as Bluetooth and
wireless local-area network technologies (e.g., HIPERLAN,
IEEE 802.11). Such systems are intended to deliver data rates
higher than 3G cellular systems under the constraints of lim-
ited mobility and indoor operation. These types of technolo-
gies and their operating environments present a set of chal-
lenges to which advanced signal processing methods are used
to address.

The first three papers are on CDMA receiver design for
third-generation wireless systems.The paper by K. Hooli,

M. Juntti, M. J. Heikkild, P. Komulainen, M. Latva-aho, and
J. Lilleberg provides an overview of different methods for
chip-level equalization in the downlink of wideband CDMA
(WCDMA) systems. The paper by S. Chowdhury, M. D.
Zoltowski, and J. S. Goldstein concentrates on chip-level
equalization for CDMA reception in the downlink using a
simplified version of the minimum mean-squared equal-
izer. The paper by M. J. Borran and B. Aazhang, on the
other hand, presents a method for uplink multiuser detection
in CDMA systems based on the expectation-maximization
(EM) algorithm.

The next two papers cover system level aspects of CDMA.
The paper by S.-H. Hwang and D. K. Kim provides an ana-
lytical approach to determining the performance of a syn-
chronous CDMA system in the reverse link under the as-
sumption of imperfect power control. The paper by M.
Saquib and M. H. Islam describes a method for optimizing
CDMA systems that employ multiple transmit and receive
antennas in the downlink.

The next two papers describe new methods for improv-
ing OFDM system performance. The paper by X. Wang and
K. J. R. Liu describes a new method for channel estimation
in OFDM systems. The paper by J. D. Terry, J. Heiskala, V.
Stolpman, and M. Fozunbal examines the performance ben-
efits from coded bandwidth-efficient modulation approaches
in OFDM systems.

The next paper by M. Boyle and A. D. Fagan describes
a new approach to maximum likelihood sequence detec-
tion (based on the Viterbi algorithm) that addresses the
problem of finding the best-desired impulse response (DIR)
given the actual channel conditions. Finally, the paper by
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G. D. Mandyam presents a family of block codes that can be
used in multiple transmit antenna systems.
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