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Multi-Cell Performance of Single-User Detectors and Multi-User
Detectors in CDMA Cellular Systems

Jonas KarlssonO OO OO OOOO

Interference Cancellation (IC) receivers can be used in
CDMA cellular systems to improve the capacity. The IC
receivers can be divided into two main categories, Single-
User Detectors (SUD) and Multi-User Detectors (MUD).
They have different characteristics in terms of intra-cell
In this
thesis, two new IC receivers that combine the properties
of SUD and MUD receivers are proposed. The first one is
a Serial IC receiver followed by the Normalized Griffiths’
algorithm (SING). The second one is an Integrated Serial
IC and Normalized Griffiths’ algorithm (iSING). First,
their basic single-cell performance is compared with the
conventional RAKE receiver, the Serial IC and the Nor-
malized Griffiths’ Algorithm. Next, their multi-cell per-

and inter-cell interference cancellation ability.

formance is examined by doing multi-cell link-level simu-
lations. The results show that even though the Serial IC
receiver has good single-cell performance, the proposed
receivers have as much as 35-40higher capacity than the
Serial IC receiver in the multi-cell case.

Jonas Karlsson and Hideki Imai, “CDMA
Multi-Cell Performance of Combined Serial Interfer-

Reference:

ence Canceller and Normalized Griffiths’ Algorithm,”
IEICE Transactions on Communication, vol. E86-B,
no. 1, pp. 162-169, January, 2003.

The University of Tokyo, 2003-03-28

E-mail: jonas.b.karlsson@ericsson.com



A Research on Error Correcting Code
for Digital Magnetic Recording
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The demands for more capacity, higher speed, and
more compact information storage are dramatically grow-
ing due to the rapidly growing markets for mobile PCs,
wearable PCs, car navigation systems, and so on. In ad-
dition, Internet services and personal communication are
starting to use moving images as well as still pictures.
Users are thus becoming more and more frustrated by
the insufficient speed and capacity of present informa-
tion tools. Of the various magnetic recording systems,
hard disk drives (HDDs) are still the main storage tool
in the information society of the 21st century, showing
an annual growth rate in areal recording density of over
100%.

The technologies used for the magnetic heads and me-
dia in HDDs lag behind the growth rate in the areal
recording density, due to physical restrictions (distance
between the heads and media, sensitivity of the heads,
thermal stability, and so on). Since signal processing
technology does not have physical restrictions, it can be
We
therefore focus on improving the signal processing tech-

improved independently of the heads and media.

nology of read /write systems mainly for hard disk drives.

In order to satisfy the above-mentioned demands and
to carry out an approach based on signal processing, we
propose two countermeasures for random errors caused
by high density recording in magnetic recording systems.
The first is the correction of error patterns peculiar to
partial response (PR) channels by compensating speci-
fied error patterns. The second is the use of an algebraic
geometric code (AG code) as an error correcting code
(ECC) of higher efficiency and lower redundancy than
Reed-Solomon code (RS code) to improve recording den-
sity.

Our ECC (CRCC-X: CRCC eXtension) is designed to
combat sequential error patterns peculiar to PR chan-
nels. The design of the code includes how to find gen-
erator polynomials and a preprocessor to avoid break-
ing the runlength limitation. Additionally, comparison
of CRCC-X with a conventional code (BCH code) which
can also correct frequent error events in higher order PR
channels from the viewpoint of the number of redundant
bits, shows that the number of redundant bits of CRCC-

X is about 1/3 that in the case of BCH code, for an in-
formation sequence of 544 bits after encoding with 16/17
MTR (3;11) constraint code. Evaluation of the bit er-
ror performance of CRCC-X shows that it has a gain of
about 2.0 dB at a bit error rate of 107% for a channel
density of 3.0.

In AG code, the number of redundant bits with an el-
liptic code is theoretically minimum when there are at
most two interleaves in a 512-byte-sector. With an AG
code composed of the curve g = 135 over GF(2%), the
number of redundant bits is theoretically minimum for
a 4K-byte-sector without interleave construction. How-
ever, no curve over P?(GF(2%)) for ¢ = 135 or over
P2(GF(2%)) for g = 83 can be found while curves over
P2(GF(21%)) for g = 45 are found, for an AG code used in
the case of 4K-byte-sector. The curves over P?(GF(21?))
There-
fore, we discuss elliptic curves over P?(GF(28)) and over
P2(GF(2%)), and a Fermat curve over P?(GF(2!°)) for
composing AG codes in three defferent sector formats

are birational isomorphic to a Fermat curve.

(512-byte-sector with two-interleaved construction, 512-
byte-sector with no-interleaved construction, and 4K-
byte-sector with no-interleaved construction). In partic-
ular, description of sets of rational points and their order
on the curves mentioned above are proposed by using a
group operation of the elliptic curve and by defining a
new subclass ‘SF-2-type’ of Fermat curve class. Further-
more, we describe systematic AG encoders and demon-
strated their advantages. For an elliptic code (to be used
for 512-byte-sector), the size of the matrix in the pro-
posed encoder is about 1/8 (with two-interleaved con-
struction) or 2/9 (without interleaving) that of a conven-
tional encoder using a generator matrix.
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that it is indeed possible to reduce lectures to
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FIRST CALL FOR PAPERS

The 2004 IEEE International Symposium on Information Theory will be held at the
Chicago Downtown Marriott in Chicago, Illinois, from Sunday, June 27, through
Friday, July 2, 2004. T he theme of ISIT 2004, “Exploring New Connections,” represents a
focus on fostering new connections among people, technical areas and ideas, both within
the traditional boundaries of Information Theory, and beyond in related elds.

Previously unpublished contributions to the following areas will be solicited:

Coded modulation
Communication complexity
Cryptology and data security
Data networks

Information theory and statistics
Multiuser information theory
Quantum information processing
Signal processing

Coding theory and practice
Communication systems

Data compression

Detection and estimation
Multiuser detection

Pattern recognition and learning
Shannon theory

Source coding

The conference site is the Chicago Downtown Marriott Hotel, located on the “Magnicent
Mile" of Michigan Avenue, near the Chicago river and lake front.

Papers will be reviewed on the basis of an extended abstract (not exceeding six pages)
of sufcient detail to permit reasonable evaluation. The deadline for submission is
December 1, 2003, with notication of decisions by March 15, 2004. The deadline
will be strictly enforced. In view of the large number of submissions expected, multiple
submissions by the same author will receive especially stringent scrutiny. All accepted
papers will be allowed twenty minutes for presentation, and one-page abstracts will
be printed in the conference proceedings. Authors are strongly encouraged to submit
electronic versions of their summaries in the form of Portable Document Format (PDF)
les. Detailed information on paper submission, the technical program, special events,
tutorial sessions, accommodations, travel arrangements, excursions and applications for
travel grants will be posted on the Symposium web site:

http: //ww isit 2004. org

Inquiries on general matters related to the Symposium should be addressed to
chair@ sit2004. org
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International Advisory Committee

Chair
Hideki Imai (Univ. of Tokyo)

FIRST CALL FOR PAPERS

The 2004 International Symposium on Information Theory and its Applications,
sponsored by the Society of Information Theory and its Applications (SITA) with the
technical co-sponsorship of the IEEE Information Theory Society, will be held in
Parma, Italy, from Sunday, October 10, through Wednesday, October 13, 2004.

Topics of interest include, but are not limited to, the following:

Error Control Coding

Coded Modulation
Communication Systems
Detection and Estimation
Spread Spectrum Systems
Signal Processing
Rate-distortion Theory
Stochastic Processes

Data Networks

Multiuser Information Theory

Coding Theory and Practice

Data Compression and Source Coding
Optical Communications

Mobile Communications

Pattern Recognition and Learning
Speech/Image Coding

Shannon Theory

Cryptology and Data Security
Applications of Information Theory
Quantum Information Processing

Papers will be selected on the basis of an extended summary (not exceeding 3 pages).
The deadline for submission is March 26, 2004. Notification of decisions will be made by
June 14, 2004.

The papers accepted will appear in the Proceedings. Detailed information on the
technical program, special events, accommodations, and registration will be posted to
the Symposium web site

www.sita.gr.jp/ISITA2004

Inquiries on matters related to the Symposium should be addressed as follows:
General matters: Technical program matters:

isita2004 @sita.gr.jp isita2004tpc @sita.gr.jp

Deadline for the submission of extended summary March 26, 2004

Notification of paper acceptance June 14, 2004
Deadline for final paper submission July 16, 2004
Deadline for author registration July 16, 2004
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