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Anritsu Corporation is the leading global manu-
facturer of hand held test and measurement
instruments, a leader of information and commu-
nications, test and measurements products and
services recognized for technological innovation
and quality. Anritsu will be showing their hand
held cable and antenna analyzer, their new
spectrum analyzer and a radar test system.
Anritsu Products are sold in over 90 countries
worldwide.

Analog Devices, headquartered in Norwood,
Massachusetts, is a premier provider
of advanced signal processing solutions that
enable today's and tomorrow's
wireless communications applications. Millions
of GSM, CDMA, and TDMA cellular
phones today use Analog Devices chips and
chipsets, from DSP to mixed-signal to
RF to battery/power-management, and including
the award-winning Othello(TM)
multi-band GSM direct-conversion radio chipset.
And Analog Devices leads the way
with Wireless Infrastructure solutions for all
global air standards. ADI's
Antenna-to-DSP portfolio enables 2G and 2.5G
cost reductions, while enabling
innovative 3G platforms. For more information,
go to www.analog.com.

Motorola is creating an Internet Protocol (IP)
based architecture for integrated voice, data and
multimedia communications networks that will
enable a broad range of wireless Internet access
solutions for both fixed and mobile networks.
The Aspira™ communications architecture will
enable faster, easier to maintain and less expen-
sive solutions for operators worldwide. Based on
an open platform, the architecture enables
innovative third-party companies seeking to
create new services, the opportunity to expand
communications networks. Motorola, along with
alliance partners, will offer a strong mix of
creativity and innovation to fundamentally
change the way people communicate.

Sponsors
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Program Notes

• All technical sessions begin at 8:30am in World
Trade Center

• Author's breakfast at 7:00am in World Trade Center
Cityview Ballroom on the morning of the day of your
paper

• Keynote speechs at Tuesday morning openning ple-
nary and also at Wednesday Awards Lunch

• Tickets for Wednesday Awards Lunch available for
purchase at the registration desk

• Tuesday evening banquet at 6:30pm in Seaport Ho-
tel Plaza Ballroom (tickets included in basic registra-
tion and spouse registration, tickets for students avail-
able for purchase at the registration desk)

• Wednesday evening informal discussion panel at
7:30pm in World Trade Center Cityview Ballroom

• Special hosted lunch for registered spouses/guests
Tuesday at 11:30am in World Trade Center Cityview
Ballroom

• Hard copy of Conference Proceedings available for
purchase at the registration Desk

• Coffee breaks, exhibits, poster sessions, and lunch
available in World Trade Center Harborview Ballroom

• Audio tapes of technical sessions available for pur-
chase



IEEE VTC2000 Fall
September 24-28, 2000

World Trade Center, Boston, MA USA

Program Highlights

 PAPER SESSIONS
TRACK 1
Federal

WTC ML

TRACK 2
Backbay
WTC ML

TRACK 3
Cambridge
WTC LL

TRACK 4
Northend
WTC LL

TRACK 5
Beaconhill
WTC LL

TRACK 6
Waterfront2

WTC LL

TRACK 7
Waterfront3

WTC LL

POSTERS
Harborview

WTC UL

TUESDAY 
September 26th

Coffee Break 
10:00am-10:30am

Time Slot 2         
Late Morning 

10:30am-12noon

Indoor 
Propagation

Adaptive & 
Advanced 
Antenna

Wireless 
Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Lunch Break 
12:00noon-1:30pm

Time Slot 3         
Early Afternoon 
1:30pm-3:00pm

Indoor 
Propagation

Adaptive & 
Advanced 
Antenna

Wireless 
Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Coffee Break 
3:00pm-3:30pm

Time Slot 4         
Late Afternoon 
3:30pm-5:00pm

Channel 
Improve-

ment

Adaptive & 
Advanced 
Antenna

Wireless 
Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Banquet   
6:30pm-9:00pm

Cocktails and Dinner Buffet Plaza Ballroom Seaport Hotel

Time Slot 1         
Early Morning 
8:30am-10am

Lobby Outside Harborview Ballroom World Trade Center Upper Level

Opening Plenary Session  
Keynote Speaker: Dale N. Hatfield 

Chief of the Office of Engineering and Technology Federal Communications Commission
Perspectives on the Next Generation of Communications

Harborview Ballroom World Trade Center Upper Level

 Exhibitor & 
Poster Setup

Harborview Ballroom World Trade Center Upper Level

Posters
Session A 
(30 papers)

Harborview Ballroom World Trade Center Upper Level

 TUTORIALS
TRACK 1

Federal
WTC ML

TRACK 2
Backbay
WTC ML

TRACK 3
Cambridge
WTC LL

TRACK 4
Northend
WTC LL

TRACK 5
Beaconhill
WTC LL

TRACK 6
Waterfront2

WTC LL
 

MONDAY 
September 25th

Smart 
Antennae

Jack 
Winters

AT&T 
Labs

GSM-R

Walter 
Grethe &

Dirk 
Muenning

DETECON

Mobile Ad-
Hoc 

Networks

Nitin Vaidya

Texas 
A&M

OFDM-1, 
Basic 

Principles & 
Applications

Leonard 
Cimini & 

Geoffrey Li

AT&T 
Labs

EDGE

Kambiz 
Zangi

Ericsson

Turbo 
Codes

Christian 
Schlegel

Univ of 
Utah

Lunch Break 
12:00noon-1:30pm Served in the Session Rooms

Afternoon Sessions 
1:30pm-5:00pm

High Speed 
Wireless 
Data for 
Internet 

Applications

Justin 
Chuang

AT&T 
Labs

Automotive 
Electrical 
Systems: 
Status & 
Trends

Mehrdad 
Ehsani

Texas 
A&M

TCP over 
Wireless

Farooq 
Khan

Lucent

OFDM-2, 
Implementat
ion Issues

Marc Engles

IMEC

Wireless E-
Commerce

Kundan Das

Compaq 
Computer

Interference/
Noise 

Supression

Peter 
Stavroulakis

Telecomm 
Systems 
Institute

Morning Sessions 
8:30am-12:00noon

Special Event/Tickets Available at Registration Desk
Wednesday Awards Luncheon at 12:00Noon Plaza Ballroom Seaport Hotel

3G is not just the technology as understanding the applications is vital
Applications Keynote Speaker: Josepth Ferra
Senior Vice President Fidelity Personal Investments
InstantBroker: FPI's Wireless Personal Investment Management Service
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September 28th
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Technology
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PCS
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Time Slot 2         
Late Morning 
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Satellite

Trans-
portation

Wireless 
Access
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mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Lunch Break 
12:00noon-1:30pm

Time Slot 3         
Early Afternoon 
1:30pm-3:00pm

Applications Trans-
portation

Wireless 
Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Coffee Break 
3:00pm-3:30pm

Harborview Ballroom World Trade Center Upper Level

Time Slot 4         
Late Afternoon 
3:30pm-5:00pm

Applications Trans-
portation

Wireless 
Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Time Slot 1         
Early Morning 
8:30am-10am

Lobby Outside Harborview Ballroom World Trade Center Upper Level

Harborview Ballroom World Trade Center Upper Level

Posters
Session E 

(30 papers)

 Posters
Session D 

(30 papers)
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WEDNESDAY 
September 27th

Propagation 
& Channel 

Models
Multimedia Wireless 

Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Coffee Break 
10:00am-10:30am

Time Slot 2         
Late Morning 

10:30am-12noon

Propagation 
& Channel 

Models
Multimedia Wireless 

Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Lunch Break 
12:00noon-1:30pm

Time Slot 3         
Early Afternoon 
1:30pm-3:00pm

Propagation 
& Channel 

Models
Multimedia Wireless 

Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Coffee Break 
3:00pm-3:30pm

Harborview Ballroom World Trade Center Upper Level

Time Slot 4         
Late Afternoon 

3:30pm-5:00pm

Propagation 
& Channel 

Models
Multimedia Wireless 

Access

Trans-
mission 

Technology

Trans-
mission 

Technology

Wireless 
PCS

Wireless 
PCS

Discussion Panel   
7:30pm-9:30pm

Time Slot 1         
Early Morning 
8:30am-10am

Harborview Ballroom World Trade Center Upper Level

Awards Luncheon 
Applications Keynote Speaker: Josepth Ferra 

Senior Vice President Fidelity Personal Investments 
InstantBroker: FPI's Wireless Personal Investment Management Service

Plaza Ballroom Seaport Hotel

Posters
Session C 
(30 papers)

 Posters
Session B 
(30 papers)

Organizer & Moderator

Dr. William C.Y. Lee
VP & Chief Scientist of Global Technology

Vodafone AirTouch Plc 
Cityview Ballroom WTC UL

Panel Members
Francis O’brien 

John Chatter
David Douglas

Hakan Eriksson 
Pulin Patel

Chuck Wheatley

Lucent 
Nortel 
Ericsson 
Qualcomm 
Cisco 
Sun

Advanced Technologies for 3G & Beyond

Special Event
Wednesday Evening Panel Session 7:30PM Cityview Ballroom World Trade Center UL

Organized and Moderated by:
Dr. William C.Y. Lee
VP & Chief Scientist of Global Technology
Vodafone AirTouch Plc

Panel Members Title Organization Topic Focus
Francis O’brien Director Lucent Cdma2000 development
John Chatter Director, Radio System Technology Nortel 3G Radio Access Technology Development
David Douglas CTO, NSP Division Sun JAVA and 3G
Hakan Eriksson VP and General Manager, Ericsson Research Ericsson WCDMA development
Pulin Pate President IPmobile/Cisco Wireless IP
Chuck Wheatley Senior VP Qualcomm Wireless Data

Beverages & Light Snacks will be served
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AREA

Daily
Author's
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Tues Plenary
Poster Sessions
Exhibits
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Registration

Plaza Level Seaport Hotel
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Mezzanine Level World Trade Center

AMPHITHEATER
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Federal
Complex

INTERNATIONAL PAVILION

Oral Session 
Presentations

Back Bay 
&
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Floor Plans WTC Technical Sessions
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To Exhibition Hall

Oral Session 
Presentations
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Conference Chairman’s Message

Bringing Global Mobility to the Network Age - as the conference opens this is still more of a prom-
ise than a reality.  However, perhaps at no point in the series of these conferences have we been
closer to making the promise real.  While no one can argue with the remarkable success of voice
based mobile communications, today’s infrastructure lacks the bandwidth, capacity, QoS manage-
ment functionality, and economics to support the wideband connectionless networking we enjoy in
our offices and increasingly in our homes.  The growth of the internet and scope of internet enabled
applications together with the intense competition in the industry are creating a pull from users for
new packet data services and a push by service providers to enable new revenue streams from high
speed data connectivity and new revenue streams from sale of content or transaction fees. Today we
live in a wired Network Age which the internet has already made global.  However in the wireless
world we still lack a critical mass of compatible air interfaces, business agreements, and satellite
infrastructure to make the wireless global promise real.  Yet just as in the Network dimension, the
pull of the market is there, and service providers are more than ready to push the technology and
infrastructure into the market.

As you examine the nearly 500 papers presented in this conference you will see what seems to be a
disjointed range of topics.  However, they all share the common theme embodied in global mobility
and networking in that they provide one more brick in the foundation of a new wireless infrastruc-
ture.  Inside you will find treatment of the key topics and issues including: enhancing capacity,
managing interference, enabling quality of service, planning for the new infrastructure, and examina-
tion of the new standards needed to support new multimedia based applications.  Enjoy the event and
take advantage of the willingness of the authors to share their contributions.

Preparing for a major conference is a multi-year effort requiring a great deal of work, and I appreci-
ate the assistance of our committee members who made it possible to manage this effort.  For this
meeting we have tried to take advantage of the very same network technology that is the subject
matter of this conference.  All aspects of the management of the conference from internet based
submission of papers to database driven email promotion and communications has been employed
with authors and the committee.  The only place we were not able to avoid paper was dealing with
the legal throwback of requiring a physical piece of paper in the form of a signed copyright release
form.  The outcome of this experiment had the clear positive aspect of allowing a great increase in
our productivity.  However, it is also the case that internet based infrastructure, tools, and technology
are still in a highly unstable and rapidly maturing state.  I appreciate the patience of authors and
conference participants who had to deal with the occasional website outages, mysterious email
failures, and other unexplained great mysteries of computer file format incompatibilities.

Stuart Lipoff
Conference Chair, VTC 2000-Fall



Society President's Message

Welcome to Boston and our second Vehicular Technology Conference of the 21st century.  Because
of the tremendous growth in the area of personal communications (especially cellular) in recent
years, the VTS Board of Governors made the decision to begin holding two conferences each year.
We held two extremely successful conferences in 1999: Houston, Texas in the spring and Amsterdam
in the fall.  In May of 2000 our conference was held in Tokyo and was again a tremendous success.
The pattern we hope to hold is to have one conference each year on the North American continent
with the second elsewhere in the world.  Next spring our conference is scheduled for Tel Aviv, Israel
with a second conference in Atlantic City, New Jersey in the fall.  We urge you to consider your
plans for next year and continue your outstanding support of our conferences.  The Board of Gover-
nors has long felt that effective conferences are one of the best services the society can provide to
our members, and our two conferences per year schedule is an effort to further meet the needs of our
members.

 Speaking of society membership: may I urge those of you who may not yet be members of the
Vehicular Technology Society to seriously consider changing that status.  I am certainly aware that
our conferences are attended by many who are not members of our society or perhaps even members
of the IEEE.  That being the case, you are missing out on the other services that we provide for our
members.  The Technical Proceedings of The Vehicular Technology Society have long been recog-
nized as outstanding and are another service available to our members.  The VTS Newsletter goes to
all of our members and contains articles less technical that those in the proceedings as well as regu-
lar updates on our conferences and other activities.  If you currently find information of value in our
conferences, I am sure you would welcome the addition of our proceedings and newsletter.

Again, I welcome you to Boston and hope you have such a great experience here that you will want
to expand that experience by becoming a member of our society.

A. Kent Johnson
President, Vehicular Technology Society
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Conference Chair
Stuart Lipoff (Arthur D. Little, Inc)

Conference Vice-Chair Events
Jeffery Maul (c-quential Inc)

Conference Vice-Chair Program & Tutorials
Louis Kaczmarek (c-quential Inc)

Arrangements Chair
Gerald Larocque (c-quential Inc)

Exhibits Chair
David Metta (Horizon House)

Financial Chair
Robert Alongi (IEEE Boston Section)

Secretary
Toni Warren (Arthur D. Little, Inc)

Organizing Committee

Jim Budwey (Horizon House)
John Greichen (Analog Devices)
Janice Huxley-Jens (Kenan Systems Div of Lucent)
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Joe Mullin (Arch Communications)
Mitchell Shifrin (Hittite Microwave)
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Technical Paper Review Committee
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John Greichen (Analog Devices)
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Anthony Arrott
Bjorn Bjerke
Pete Boyer
Stefano Buzzi
Craig Carlson
John Day
John Dogan
Arthur Giordano
Fred Goldstein
Roger Hay
Allen He
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Mary Ann Ingram
James Irvine
Alan Levesque
Kostas Liopiros

Ed Mitukiewicz
Joseph Mullin
Peter Papazian
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Masoud Salehi
Jeff Schodorf
Edward Tiedemann
Sennur Ulukus
Katie Wilson
Jack Winters
Ning Yang
Aylin Yener
Zoran Zvonar

2000- Fall IEEE VEHICULAR TECHNOLOGY CONFERENCE
Session Chairs





Awards Luncheon at 12:00Noon Wednesday 27 September 2000
Plaza Ballroom Seaport Hotel

Welcome and Introductions: Stuart Lipoff
General Conference Chair

Presentation of 1999 VTS AWARDS: Ray Trott
Awards Chairman

The following awards will be presented:

1998 Neal Shepherd Memorial Best Propagation Paper Award - This is to recognize the
best paper relating to Propagation published in the Transactions on Vehicular Technology.

The award will be presented to Jean-Yves Chouinard, John Lodge, & François Patenaude,
for their paper,  “Eigen Analysis of Wide-Band Fading Channel Impulse Responses.”
March, 1999 VTS Transactions. The prizes are certificates and $166.66 for each of the
authors.

IEEE Third Millennium Medals -
Linda Sue Boehmer
Robert E. Fenton
Samuel A. Leslie
Roger D. Madden

Introduction of Keynote Speaker: Jeffrey Maul
Vice Chair Events

Applications Keynote Speaker: Dr. Barry Goodstadt
Associate Director c-quential Consulting
Myths and Challenges of the Wireless Web:  What do Consumers really want from
the WWW (Web Without Wires)

Dr. Barry E. Goodstadt is an Associate Director in c-quential Consulting.  Dr. Goodstadt has devoted his
career to the analysis of the adoption of new technology products and services by consumers and by busi-
nesses and service subscriptions from one provider to another.  In particular, he has focused his attention on
wireless services,  and related emerging technologies (including the Wireless Web).

He has more than 20 years of experience in consulting, business planning and marketing strategies for  local
and long distance services, mobile satellite services, data services, paging/enhanced messaging applications,
PCS developments, cellular telephone companies and electric utilities.

Dr. Goodstadt received his Ph.D. in Social Psychology from Temple University.  He has held academic
positions at the University of Maryland,  the State University of New York and at Temple University.

He is a frequent speaker at industry conferences and symposia and has authored more than 100 technical
articles and papers, including two recent papers titled: Wireless Data:  Scenarios for Success and  Gaining
Competitive Advantage in the U.S. Wireless Telephony Market:  The Marketing Challenge.

Robert W. McKnight
Evan B. Richards
Eric J. Schimmel
Jan E. Uddenfeldt

UPDATE



Financial Support of The Conference
is Gratefully Acknowledged by
The Following Organizations

Tabletop Exhibitors
Arthur D Little, Inc
Anritsu
Artech House
Flexco Microwave
John Wiley & Sons
Kluwer Academic Publishers
Micro-Coax
Temex
Times Microwave
TLC Precision Wafer Technologies

Event Sponsors
Analog Devices - Conference Track
Anritsu - Coffee Breaks
Motorola - Speaker Breakfasts

VTC Digest advertisers
Times Microwave
NexTek
OFDM Forum (Wi-Lan)

Publications and Mailings
Arthur D Little, Inc



1

T
ue

sd
ay

 T
ra

ck
1 

10
:3

0A
M

In
do

or
 P

ro
pa

ga
ti

on

Fe
de

ra
l W

T
C

 M
L

2.
1.

2.
1 

T
ap

pe
d 

D
el

ay
 L

in
e 

C
ha

nn
el

 M
od

el
s 

at
5.

3 
G

H
z 

in
 I

nd
oo

r 
E

nv
ir

on
m

en
ts

D
r 

X
io

ng
w

en
 Z

ha
o,

 D
r 

Ja
rm

o 
K

iv
in

en
, P

ro
f

Pe
rt

ti 
V

ai
ni

ka
in

en
R

ad
io

 L
ab

or
at

or
y,

 H
el

si
nk

i U
ni

ve
rs

ity
 o

f
T

ec
hn

ol
og

y

2.
1.

2.
2 

Sp
at

ia
l a

nd
 T

em
po

ra
l C

ha
ra

ct
er

is
tic

s 
of

60
 G

H
z 

In
do

or
 C

ha
nn

el
s

M
r 

H
ao

 X
u,

 D
r 

V
ik

as
 K

uk
sh

ya
, M

r 
T

he
od

or
e

R
ap

pa
po

rt
M

ob
ile

 a
nd

 P
or

ta
bl

e 
R

ad
io

 R
es

ea
rc

h 
G

ro
up

,
V

ir
gi

ni
a 

T
ec

h

2.
1.

2.
3 

E
xp

er
im

en
ta

l I
nv

es
tig

at
io

ns
 o

f
C

or
re

la
tio

n 
Pr

op
er

tie
s 

of
 M

IM
O

 R
ad

io
 C

ha
nn

el
s

fo
r 

In
do

or
 P

ic
oc

el
l S

ce
na

ri
o

M
r 

Je
an

 P
hi

lip
pe

 K
er

m
oa

l, 
M

r 
K

la
us

 I
.

Pe
de

rs
en

, D
r 

Pr
eb

en
 E

. M
og

en
se

n
C

en
te

r 
fo

r 
Pe

rs
on

 K
om

un
ik

at
io

n,
 A

al
bo

rg
U

ni
ve

rs
ity

2.
1.

2.
4 

In
do

or
 a

nd
 O

ut
do

or
 M

ea
su

re
m

en
ts

 o
f

Sp
ac

e,
 P

ol
ar

iz
at

io
n,

 a
nd

 A
ng

le
 D

iv
er

si
ty

 f
or

C
el

lu
la

r 
B

as
e 

St
at

io
n 

in
 U

rb
an

 E
nv

ir
on

m
en

ts
M

r 
B

yu
ng

-k
i K

im
, D

r 
W

ar
re

n 
St

ut
zm

an
, D

r
D

en
ni

s 
Sw

ee
ne

y
V

ir
gi

ni
a 

Po
ly

te
ch

ni
c 

In
st

itu
te

 a
nd

 S
ta

te
U

ni
ve

rs
ity

2.
1.

2.
5 

Si
m

pl
e 

an
d 

A
cc

ur
at

e 
Pa

th
 L

os
s 

M
od

el
in

g
at

 5
 G

H
z 

in
 I

nd
oo

r 
E

nv
ir

on
m

en
ts

 w
ith

 C
or

ri
do

rs
D

r 
Jo

na
s 

M
ed

bo
, M

r 
Ja

n-
E

ri
k 

B
er

g
E

ri
cs

so
n 

R
ad

io
 S

ys
te

m
s 

A
B

T
ue

sd
ay

 T
ra

ck
1 

1:
30

P
M

In
do

or
 P

ro
pa

ga
ti

on

Fe
de

ra
l W

T
C

 M
L

2.
1.

3.
1 

Im
pa

ct
 o

f 
H

um
an

 S
ha

do
w

in
g 

on
T

em
po

ra
l V

ar
ia

tio
n 

of
 B

ro
ad

ba
nd

 I
nd

oo
r 

R
ad

io
C

ha
nn

el
 C

ha
ra

ct
er

is
tic

s 
an

d 
Sy

st
em

 P
er

fo
r-

m
an

ce
M

r 
Pe

jm
an

 H
af

ez
i, 

D
r 

A
nd

y 
N

ix
, D

r 
M

ar
k

B
ea

ch
U

ni
ve

rs
ity

 O
f 

B
ri

st
ol

2.
1.

3.
2 

Pe
de

st
ri

an
-I

nd
uc

ed
 F

ad
in

g 
fo

r 
In

do
or

C
ha

nn
el

s 
at

 2
.4

5,
 5

.7
 a

nd
 6

2 
G

H
z

D
r 

W
ill

ia
m

 S
ca

nl
on

, M
r 

Fr
an

ce
sc

o 
V

ill
an

es
e,

 D
r

N
oe

l E
va

ns
C

en
tr

e 
fo

r 
C

om
m

un
ic

at
io

ns
 E

ng
in

ee
ri

ng
,

U
ni

ve
rs

ity
 o

f 
U

ls
te

r

2.
1.

3.
3 

M
on

te
 C

ar
lo

 S
im

ul
at

io
n 

of
 D

el
ay

 a
nd

A
ng

le
 S

pr
ea

d 
in

 D
if

fe
re

nt
 B

ui
ld

in
g 

E
nv

ir
on

-
m

en
ts

M
r 

C
he

ol
ha

ng
 C

he
on

, M
r 

H
en

ry
 B

er
to

ni
, M

r
G

eo
rg

e 
L

ia
ng

Po
ly

te
ch

ni
c 

U
ni

ve
rs

ity

2.
1.

3.
4 

D
et

ai
le

d 
R

ad
io

 I
m

ag
in

g 
of

 B
ui

ld
in

gs
 a

t
2.

4 
G

H
z

M
r 

M
 J

 M
ug

ha
l, 

D
r 

A
. M

. S
tr

ee
t, 

D
r 

C
. C

.
C

on
st

an
tin

ou
T

he
 U

ni
ve

rs
ity

 o
f 

B
ir

m
in

gh
am

2.
1.

3.
5 

T
he

 B
lu

et
oo

th
 C

ha
nn

el
D

r 
G

er
t F

 P
ed

er
se

n,
 D

r 
Pa

tr
ic

k 
E

gg
er

s
A

al
bo

rg
 U

ni
ve

rs
ity

T
ue

sd
ay

 T
ra

ck
1 

3:
30

P
M

C
ha

nn
el

 I
m

pr
ov

em
en

t

Fe
de

ra
l W

T
C

 M
L

2.
1.

4.
1 

C
lo

se
d-

lo
op

 T
ra

ns
m

it 
D

iv
er

si
ty

T
ec

hn
iq

ue
s 

fo
r 

M
ul

ti-
el

em
en

t T
ra

ns
ce

iv
er

s
A

ri
 H

ot
tin

en
, O

la
vT

ir
kk

on
en

, R
is

to
 W

ic
hm

an
N

ok
ia

 R
es

ea
rc

h 
C

en
te

r

2.
1.

4.
2 

Pe
rf

or
m

an
ce

 o
f 

D
ow

nl
in

k 
N

ul
lin

g 
in

C
om

bi
ne

d 
Pa

ck
et

/C
ir

cu
it 

Sw
itc

he
d 

Sy
st

em
s

M
r 

K
la

us
 H

ug
l, 

Pr
of

 E
rn

st
 B

on
ek

In
st

itu
t f

ue
r 

N
ac

hr
ic

ht
en

te
ch

ni
k,

 T
ec

h.
 U

ni
v.

W
ie

n

2.
1.

4.
3 

A
 S

tu
dy

 o
f 

Po
la

ri
za

tio
n 

D
iv

er
si

ty
 U

si
ng

an
 E

le
ct

ro
m

ag
ne

tic
 S

pa
tio

-T
em

po
ra

l C
ha

nn
el

M
od

el
M

r 
T

ho
m

as
 S

va
nt

es
so

n
C

ha
lm

er
s 

U
ni

v.
 o

f 
T

ec
h.

2.
1.

4.
4 

L
in

k-
O

pt
im

al
 B

L
A

ST
 P

ro
ce

ss
in

g 
w

ith
M

ul
tip

le
-A

cc
es

s 
In

te
rf

er
en

ce
D

r 
A

ng
el

 L
oz

an
o,

 D
r 

Fa
rr

ok
h 

Fa
rr

ok
hi

, D
r

G
er

ar
d 

Fo
sc

hi
ni

L
uc

en
t T

ec
hn

ol
og

ie
s

2.
1.

4.
5 

Sp
ac

e-
T

im
e 

C
od

in
g 

fo
r 

U
M

T
S

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

in
 C

om
bi

na
tio

n 
w

ith
C

on
vo

lu
tio

na
l a

nd
 T

ur
bo

 C
od

in
g

M
r 

R
og

er
 G

as
pa

, P
ro

f 
Ja

vi
er

 R
. F

on
ol

lo
sa

U
ni

ve
rs

ita
t P

ol
itè

cn
ic

a 
de

 C
at

al
un

ya

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



2

T
ue

sd
ay

 T
ra

ck
2 

10
:3

0P
M

A
da

pt
iv

e 
an

d 
A

dv
an

ce
d 

A
nt

en
na

e

B
ac

kb
ay

 W
T

C
 M

L

2.
2.

2.
1 

Sp
ac

e 
H

op
pi

ng
 S

ch
em

e 
U

nd
er

 S
ho

rt
R

an
ge

 R
ic

ia
n 

M
ul

tip
at

h 
Fa

di
ng

 E
nv

ir
on

m
en

t
M

r 
Sa

to
ru

 I
SH

II
, M

r 
A

ts
us

hi
 H

O
SH

IK
U

K
I,

 P
ro

f
R

yu
ji 

K
O

H
N

O
Fu

ta
ba

 C
or

po
ra

tio
n

2.
2.

2.
2 

C
oh

er
en

t I
nt

er
fe

re
nc

e 
Su

pp
re

ss
io

n 
w

ith
an

 A
da

pt
iv

e 
A

rr
ay

 U
si

ng
 S

pa
tia

l A
ff

in
e

Pr
oj

ec
tio

n 
A

lg
or

ith
m

M
s 

Y
ah

on
g 

Z
he

ng
, M

r 
R

af
ik

 G
ou

gr
an

, M
r

M
oh

am
ed

 E
l-

T
an

an
y

C
ar

le
to

n 
U

ni
ve

rs
ity

2.
2.

2.
3 

In
ve

st
ig

at
io

n 
of

 th
e 

T
ra

de
-o

ff
 C

ha
ra

ct
er

-
is

tic
s 

of
 B

ea
m

fo
rm

in
g 

Pe
rf

or
m

an
ce

 in
 D

S-
C

D
M

A
 S

ys
te

m
D

r 
T

ae
-G

yu
 C

ha
ng

, M
r 

Ja
e-

H
w

a 
K

im
, M

r
C

ho
ng

-Y
oo

n 
K

im
Sc

ho
ol

 o
f 

E
le

ct
ri

ca
l E

ng
in

ee
ri

ng
, C

hu
ng

A
ng

U
ni

ve
rs

ity

2.
2.

2.
4 

D
ow

nl
in

k 
C

ap
ac

ity
 o

f 
M

ul
tir

at
e 

D
S-

C
D

M
A

 w
ith

 A
nt

en
na

 A
rr

ay
 a

nd
 S

IR
 B

as
ed

Po
w

er
 C

on
tr

ol
 in

 M
ul

tic
el

l E
nv

ir
on

m
en

t
D

r 
Fr

an
co

is
 C

hi
n,

 M
r 

Y
an

 Z
ho

u,
 D

r 
Y

in
g-

C
ha

ng
L

ia
ng

C
en

tr
e 

fo
r 

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns

2.
2.

2.
5 

N
on

-s
ta

tio
na

ry
 I

nt
er

fe
re

nc
e 

E
xc

is
er

 in
Sm

ar
t A

nt
en

na
 S

ys
te

m
s 

U
si

ng
 a

n 
A

da
pt

iv
e

G
ab

or
 E

xp
an

si
on

M
r 

Ja
eh

ak
 C

hu
ng

, M
r 

Sa
ng

-Y
ou

b 
K

im
, D

r
E

dw
ar

d 
Po

w
er

s
T

he
 U

ni
ve

rs
ity

 o
f 

T
ex

as
 a

t A
us

tin

T
ue

sd
ay

 T
ra

ck
2 

1:
30

P
M

A
da

pt
iv

e 
an

d 
A

dv
an

ce
d 

A
nt

en
na

e

B
ac

kb
ay

 W
T

C
 M

L

2.
2.

3.
1 

A
n 

A
da

pt
iv

e 
A

rr
ay

 A
nt

en
na

 f
or

C
D

M
A

20
00

 S
ys

te
m

M
r 

T
at

ch
a 

C
hu

la
ja

ta
, D

r 
H

yu
ck

 M
. K

w
on

W
ic

hi
ta

 S
ta

te
 U

ni
ve

rs
ity

2.
2.

3.
2 

Ph
as

e 
an

d 
A

m
pl

itu
de

 C
al

ib
ra

tio
n 

of
 a

PC
S 

W
id

eb
an

d 
A

nt
en

na
 A

rr
ay

M
r 

Pe
te

r 
Pa

pa
zi

an
, M

r 
Pe

rr
y 

W
ils

on
, M

r 
L

o 
L

o
N

at
io

na
l T

el
ec

om
m

un
ic

at
io

ns
 a

nd
 I

nf
or

m
at

io
n

A
dm

in
is

tr
at

io
n

2.
2.

3.
3 

C
ap

ac
ity

 E
nh

an
ce

m
en

t B
as

ed
 o

n 
U

si
ng

A
da

pt
iv

e 
A

nt
en

na
 A

rr
ay

s 
O

pt
im

iz
ed

 f
or

T
ru

nk
in

g 
E

ff
ic

ie
nc

y
D

r 
Iv

an
 H

ow
itt

, M
r 

Fa
he

d 
A

w
ad

U
ni

ve
rs

ity
 o

f 
W

is
co

ns
in

 -
 M

ilw
au

ke
e

2.
2.

3.
4 

O
pt

im
um

 E
le

m
en

t A
rr

an
ge

m
en

t o
f

A
da

pt
iv

e 
B

as
e 

St
at

io
n 

A
nt

en
na

s 
fo

r 
SD

M
A

 in
C

ir
cu

la
r 

C
el

l
M

r 
K

ei
zo

 C
ho

, M
r 

Y
as

us
hi

 T
ak

at
or

i, 
M

r 
K

en
ta

ro
N

is
hi

m
or

i
N

ip
po

n 
T

el
eg

ra
ph

 a
nd

 T
el

ep
ho

ne
 C

or
po

ra
tio

n

2.
2.

3.
5 

A
da

pt
iv

e 
A

nt
en

na
s 

in
 W

C
D

M
A

 S
ys

te
m

s;
L

in
k 

L
ev

el
 S

im
ul

at
io

n 
R

es
ul

ts
D

r 
B

o 
G

ör
an

ss
on

, M
r 

Jó
zs

ef
 B

ar
ta

, D
r 

B
o

H
ag

er
m

an
E

ri
cs

so
n 

R
es

ea
rc

h

T
ue

sd
ay

 T
ra

ck
2 

3:
30

P
M

A
da

pt
iv

e 
an

d 
A

dv
an

ce
d 

A
nt

en
na

e

B
ac

kb
ay

 W
T

C
 M

L

2.
2.

4.
1 

M
at

ch
 F

ilt
er

 B
ou

nd
 A

na
ly

si
s 

U
se

d 
to

E
va

lu
at

e 
R

an
ge

 I
nc

re
as

e 
Pr

ov
id

ed
 b

y 
an

A
da

pt
iv

e 
A

nt
en

na
 A

rr
ay

D
r 

Iv
an

 H
ow

itt
U

ni
ve

rs
ity

 o
f 

W
is

co
ns

in
 -

 M
ilw

au
ke

e

2.
2.

4.
2 

FD
D

 D
S-

C
D

M
A

 D
ow

nl
in

k
B

ea
m

fo
rm

in
g 

by
 M

od
if

yi
ng

 O
pl

in
k

B
ea

m
fo

rm
in

g 
W

ei
gh

ts
D

r 
Y

in
g-

C
ha

ng
 L

ia
ng

, D
r 

Fr
an

co
is

 P
.S

. C
hi

n
C

en
tr

e 
fo

r 
W

ir
el

es
s 

C
om

m
un

ic
at

io
ns

2.
2.

4.
3 

H
yb

ri
d 

A
da

pt
iv

e 
A

lg
or

ith
m

 B
as

ed
 o

n
T

em
po

ra
l U

pd
at

e 
an

d 
Sp

at
ia

l S
pe

ct
ru

m
E

st
im

at
io

n 
fo

r 
A

da
pt

iv
e 

A
rr

ay
 A

nt
en

na
M

r 
K

az
un

or
i W

at
an

ab
e,

 D
r 

R
yu

ji 
K

oh
no

Y
ok

oh
am

a 
N

at
io

na
l U

ni
ve

rs
ity

2.
2.

4.
4 

So
ft

 H
an

do
ff

s 
in

 C
od

e 
D

iv
is

io
n 

M
ul

tip
le

A
cc

es
s 

Sy
st

em
s 

w
ith

 S
m

ar
t A

nt
en

na
 A

rr
ay

s
M

r 
D

av
id

 H
as

tin
gs

, D
r 

H
yu

ck
 K

w
on

W
ic

hi
ta

 S
ta

te
 U

ni
ve

rs
ity

2.
2.

4.
5 

Se
m

i-
bl

in
d 

M
et

ho
d 

fo
r 

A
da

pt
iv

e
T

ra
ns

m
it 

A
nt

en
na

 A
rr

ay
 f

or
 C

D
M

A
 S

ys
te

m
s

D
r 

Ji
nh

o 
C

ho
i

D
ep

t. 
of

 E
le

ct
ro

ni
c 

E
ng

in
ee

ri
ng

, K
on

ku
k

U
ni

ve
rs

ity

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



3

T
ue

sd
ay

 T
ra

ck
3 

10
:3

0A
M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

2.
3.

2.
1 

Jo
in

t D
es

ig
n 

of
 A

da
pt

iv
e 

C
ha

nn
el

C
od

in
g 

an
d 

M
ul

tip
le

 A
cc

es
s 

C
on

tr
ol

 f
or

In
te

gr
at

ed
 V

oi
ce

 a
nd

 D
at

a 
Se

rv
ic

es
 in

 a
 C

el
lu

la
r

W
ir

el
es

s 
N

et
w

or
k|

w
ith

 C
on

te
nt

io
n 

Q
ue

ue
D

r 
Y

u-
K

w
on

g 
K

w
ok

, D
r 

V
in

ce
nt

 K
 N

 L
au

D
ep

ar
tm

en
t o

f 
E

E
E

, T
he

 U
ni

ve
rs

ity
 o

f 
H

on
g

K
on

g

2.
3.

2.
2 

A
 N

ov
el

 M
ul

tiu
se

r 
T

ra
ns

m
is

si
on

 S
ch

em
e

R
eq

ui
ri

ng
 N

o 
C

ha
nn

el
 E

st
im

at
io

n 
an

d 
N

o
E

qu
al

iz
at

io
n 

at
 th

e 
M

ob
ile

 S
ta

tio
ns

 f
or

 th
e

D
ow

nl
in

k 
of

 T
D

-C
D

M
A

 O
pe

ra
tio

ns
 in

 th
e 

T
D

D
M

od
e

M
r 

M
ic

ha
el

 M
eu

re
r,

 M
r 

A
po

st
ol

os
Pa

pa
th

an
as

si
ou

, M
r 

T
ob

ia
s 

W
eb

er
U

ni
ve

rs
ity

 o
f 

K
ai

se
rs

la
ut

er
n

2.
3.

2.
3 

M
ul

tic
ha

nn
el

 C
SM

A
 w

ith
 S

ig
na

l P
ow

er
-

B
as

ed
 C

ha
nn

el
 S

el
ec

tio
n 

fo
r 

M
ul

tih
op

 W
ir

el
es

s
N

et
w

or
ks

D
r.

 A
si

s 
N

as
ip

ur
i, 

D
r 

Sa
m

ir
 D

as
T

he
 U

ni
ve

rs
ity

 o
f 

T
ex

as
 a

t S
an

 A
nt

on
io

2.
3.

2.
4 

A
 M

A
C

 A
lg

or
ith

m
 f

or
 E

ne
rg

y-
lim

ite
d

A
d-

ho
c 

N
et

w
or

ks
M

r 
K

yu
-T

ae
 J

in
, D

r 
D

on
g-

H
o 

C
ho

K
or

ea
 A

dv
an

ce
d 

In
st

itu
de

 o
f 

Sc
ie

nc
e 

&
T

ec
hn

ol
og

y

2.
3.

2.
5 

E
xt

en
di

ng
 E

ar
lie

st
-D

ue
-D

at
e 

Sc
he

du
lin

g
A

lg
or

ith
m

s 
fo

r 
W

ir
el

es
s 

N
et

w
or

ks
 w

ith
L

oc
at

io
n-

D
ep

en
de

nt
 E

rr
or

s
D

r 
Sh

ia
o-

L
i T

sa
o

In
du

st
ri

al
 T

ec
hn

ol
og

y 
R

es
ea

rc
h 

In
st

itu
te

T
ue

sd
ay

 T
ra

ck
3 

1:
30

P
M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

2.
3.

3.
1 

A
 Q

ue
ui

ng
 P

ri
or

ity
 C

ha
nn

el
 A

cc
es

s
Pr

ot
oc

ol
 f

or
 V

oi
ce

/D
at

a 
In

te
gr

at
io

n 
on

 th
e 

A
ir

In
te

rf
ac

e 
of

 M
ic

ro
ce

llu
la

r 
M

ob
ile

 R
ad

io
N

et
w

or
ks

D
r 

M
os

ta
fa

 N
of

al
, D

r 
N

aw
al

 e
l-

fi
sh

aw
y,

 e
ng

sa
ie

d 
ab

d 
el

 a
tty

Fa
cu

lty
 o

f 
el

ec
tr

on
ic

 e
ng

in
ee

ri
ng

2.
3.

3.
2 

D
em

an
d 

A
ss

ig
nm

en
t M

ul
tip

le
 A

cc
es

s
Pr

ot
oc

ol
s 

fo
r 

W
ir

el
es

s 
A

T
M

 N
et

w
or

ks
D

r 
A

nn
a 

H
ac

U
ni

ve
rs

ity
 o

f 
H

aw
ai

i

2.
3.

3.
3 

W
av

el
et

 P
ac

ke
t F

un
ct

io
n 

B
as

ed
 R

A
K

E
 /

A
da

pt
iv

e 
M

ul
tic

ha
nn

el
 D

FE
 E

qu
al

iz
at

io
n 

fo
r

W
PM

A
 S

ys
te

m
 o

ve
r 

Fr
eq

ue
nc

y 
Se

le
ct

iv
e

R
ay

le
ig

h 
Fa

di
ng

 C
ha

nn
el

s
D

r 
Z

ha
ng

 X
ia

od
on

g,
 P

ro
f 

B
i G

ua
ng

gu
o

So
ut

he
as

t U
ni

v.
,C

hi
na

2.
3.

3.
4 

Q
oS

 G
ua

ra
nt

ee
s 

fo
r 

T
hi

rd
 G

en
er

at
io

n
(3

G
) 

C
D

M
A

 S
ys

te
m

s 
vi

a 
A

dm
is

si
on

 a
nd

 F
lo

w
C

on
tr

ol
M

s 
C

ri
st

in
a 

C
om

an
ic

iu
, D

r 
N

ar
ay

an
 M

an
da

ya
m

,
M

r 
D

av
id

 F
am

ol
ar

i
W

IN
L

A
B

, R
ut

ge
rs

 U
ni

ve
rs

ity

2.
3.

3.
5 

A
n 

O
FD

M
 B

as
ed

 M
ul

tic
ar

ri
er

 M
FS

K
Sy

st
em

M
r 

R
aj

ni
sh

 S
in

ha
, D

r 
R

oy
 Y

at
es

W
IN

L
A

B

T
ue

sd
ay

 T
ra

ck
3 

3:
30

P
M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

2.
3.

4.
1 

A
n 

It
er

at
iv

e 
A

pp
ro

ac
h 

to
 th

e 
Po

w
er

C
on

tr
ol

 P
ro

bl
em

 in
 W

ir
el

es
s 

N
et

w
or

ks
 f

or
In

te
gr

at
ed

 S
er

vi
ce

s
D

r 
Sy

m
eo

n 
Pa

pa
va

ss
ili

ou
, D

r 
G

eo
rg

e 
K

ot
sa

ki
s

N
ew

 J
er

se
y 

In
st

itu
te

 o
f 

T
ec

hn
ol

og
y

2.
3.

4.
2 

Sp
at

ia
l M

ul
ti-

us
er

 A
cc

es
s 

O
FD

M
 w

ith
A

nt
en

na
 D

iv
er

si
ty

 a
nd

 P
ow

er
 A

llo
ca

tio
n

Jo
on

su
k 

K
im

, J
oh

nC
io

ff
i

St
an

fo
rd

 U
ni

ve
rs

ity

2.
3.

4.
3 

A
 F

as
t C

el
l S

ea
rc

h 
A

lg
or

ith
m

 U
si

ng
C

od
e 

B
lo

ck
 C

PM
 in

 A
sy

nc
hr

on
ou

s 
W

-C
D

M
A

Sy
st

em
Ju

ng
-H

yu
n 

C
ho

i, 
D

r 
N

ak
-M

ye
on

g 
K

im
E

w
ha

 W
om

en
’s

 U
ni

ve
rs

ity
, i

n 
Se

ou
l, 

K
or

ea

2.
3.

4.
4 

W
ei

gh
te

d 
Fa

ir
 Q

ue
ue

in
g 

fo
r 

D
at

a 
Se

rv
ic

e
in

 a
 M

ul
tim

ed
ia

 C
D

M
A

 S
ys

te
m

M
r 

Se
un

g 
Si

k 
C

ho
i, 

D
r 

D
on

g 
H

o 
C

ho
K

A
IS

T
, E

le
ct

ri
ca

l E
ng

.

2.
3.

4.
5 

Pe
ak

-t
o-

A
ve

ra
ge

 R
at

io
 S

up
pr

es
si

on
Sc

he
m

es
 in

 D
FT

 B
as

ed
 O

FD
M

M
r 

Y
ou

ng
-S

eo
 P

ar
k,

 D
r 

Sc
ot

t M
ill

er
U

ni
ve

rs
ity

 o
f 

Fl
or

id
a

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



4

T
ue

sd
ay

 T
ra

ck
4 

10
:3

0A
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

2.
4.

2.
1 

O
pt

im
al

 T
ur

bo
 D

ec
od

in
g 

M
et

ri
c

G
en

er
at

io
n 

in
 a

 P
ilo

t A
ss

is
te

d 
C

oh
er

en
t W

ir
el

es
s

C
om

m
un

ic
at

io
n 

Sy
st

em
D

r 
Fu

yu
n 

L
in

g
Q

ua
lc

om
m

 I
nc

or
po

ra
te

d

2.
4.

2.
2 

Pi
lo

t-
ai

de
d 

A
da

pt
iv

e 
C

hi
p 

E
qu

al
iz

er
R

ec
ei

ve
r 

fo
r 

In
te

rf
er

en
ce

 S
up

pr
es

si
on

 in
 D

S-
C

D
M

A
 F

or
w

ar
d 

L
in

k
M

r 
Fr

ed
er

ik
 P

et
re

 (
w

ith
 a

cc
en

t o
n 

la
st

 e
),

 D
r

M
ar

c 
M

oo
ne

n,
 D

r 
M

ar
c 

E
ng

el
s

IM
E

C

2.
4.

2.
3 

E
ff

ec
ts

 o
f 

A
da

pt
iv

e 
E

qu
al

iz
at

io
n 

on
 th

e
Pe

rf
or

m
an

ce
 o

f 
B

ro
ad

ba
nd

 W
ir

el
es

s 
C

om
m

un
i-

ca
tio

ns
 in

 F
ad

in
g 

C
ha

nn
el

s
M

s 
A

ss
ia

 S
em

m
ar

, D
r 

T
ue

 H
uu

 H
uy

nh
, D

r
M

ic
he

l L
ec

ou
rs

L
av

al
 U

ni
ve

rs
ity

2.
4.

2.
4 

N
on

lin
ea

r 
A

da
pt

iv
e 

B
lin

d 
In

te
rf

er
en

ce
C

an
ce

lla
tio

n 
fo

r 
C

D
M

A
 S

ys
te

m
s

D
ra

ga
n 

Sa
m

ar
dz

ija
, N

ar
ay

an
M

an
da

ya
m

, I
va

n
Se

sk
ar

W
IN

L
A

B
, R

ut
ge

rs
 U

ni
ve

rs
ity

2.
4.

2.
5 

Im
pl

em
en

ta
tio

n 
of

 a
n 

E
xp

er
im

en
ta

l 3
84

kb
/s

 R
ad

io
 L

in
k 

Fo
r 

H
ig

h-
Sp

ee
d 

In
te

rn
et

 A
cc

es
s

M
r 

B
ru

ce
 M

cN
ai

r,
 D

r 
L

eo
na

rd
 C

im
in

i, 
M

r
N

el
so

n 
So

lle
nb

er
ge

r
A

T
&

T
 L

ab
s 

- 
R

es
ea

rc
h

T
ue

sd
ay

 T
ra

ck
4 

1:
30

P
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

2.
4.

3.
1 

A
 D

ec
od

in
g 

A
lg

or
ith

m
 f

or
 I

-Q
 S

pa
ce

-
T

im
e 

C
od

ed
 S

ys
te

m
s 

in
 F

ad
in

g 
E

nv
ir

on
m

en
ts

M
r 

Sa
la

m
 Z

um
m

o,
 D

r 
A

l-
Se

m
ar

i S
au

d
K

in
g 

Fa
hd

 U
ni

ve
rs

ity
 o

f 
Pe

tr
ol

ue
m

 &
 M

in
er

al
s

2.
4.

3.
2 

E
ff

ic
ie

nt
 E

va
lu

at
io

n 
of

 E
rr

or
 P

ro
ba

bi
li-

tie
s 

fo
r 

Sy
st

em
s 

w
ith

 I
nt

er
sy

m
bo

l I
nt

er
fe

re
nc

e
an

 G
au

ss
ia

n 
N

oi
se

M
r 

R
am

on
 S

ch
la

ge
nh

au
fe

r,
 D

r 
B

re
nt

 R
.

Pe
te

rs
en

, D
r 

A
bu

 B
. S

es
ay

T
R

L
ab

s

2.
4.

3.
3 

L
ow

-C
om

pl
ex

ity
 C

ha
nn

el
 E

st
im

at
io

n 
fo

r
W

C
D

M
A

 R
an

do
m

 A
cc

es
s

D
r 

R
al

f 
W

eb
er

E
ri

cs
so

n 
E

ur
ol

ab
 D

eu
ts

ch
la

nd
 G

m
bH

2.
4.

3.
4 

Pr
op

os
al

 o
f 

O
FD

M
 S

ys
te

m
 w

ith
 D

at
a

R
ep

et
iti

on
Pr

of
 H

id
eo

 K
ob

ay
as

hi
, M

r 
M

ed
in

a 
L

uc
ia

no
M

ie
 U

ni
ve

rs
ity

2.
4.

3.
5 

St
at

io
na

ry
 S

ch
em

es
 f

or
 O

pt
im

al
T

ra
ns

m
is

si
on

 o
ve

r 
Fa

di
ng

 C
ha

nn
el

s 
w

ith
 D

el
ay

C
on

st
ra

in
t

R
oh

it 
N

eg
i, 

Jo
hn

C
io

ff
i

St
an

fo
rd

 U
ni

ve
rs

ity

T
ue

sd
ay

 T
ra

ck
4 

3:
30

P
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

2.
4.

4.
1 

A
 B

lin
d 

D
iv

er
si

ty
 R

ec
ep

tio
n 

B
as

ed
 o

n
E

ig
en

fi
lte

r 
A

pp
ro

ac
h 

fo
r 

M
ob

ile
 C

om
m

un
ic

a-
tio

ns
Pr

of
 H

ir
os

hi
 S

uz
uk

i, 
D

r 
Y

uk
ito

sh
i S

an
ad

a,
 M

r
R

ik
uh

ir
o 

H
an

ai
T

ok
yo

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

2.
4.

4.
2 

C
/I

 B
al

an
ci

ng
 u

nd
er

 L
im

ite
d 

Po
w

er
D

yn
am

ic
s 

fo
r 

JD
-C

D
M

A
M

r 
R

aj
an

is
h 

R
aj

an
is

h,
 D

r 
P.

W
. B

ai
er

U
ni

ve
rs

ity
 o

f 
K

ai
se

rs
la

ut
er

n,
 G

er
m

an
y/

II
Sc

,
In

di
a

2.
4.

4.
3 

W
C

D
M

A
 I

ni
tia

l C
el

l S
ea

rc
h

M
r 

A
nd

er
s 

Ø
st

er
ga

ar
d 

N
ie

ls
en

, M
s 

Sa
ri

 K
or

pe
la

N
ok

ia
 M

ob
ile

 P
ho

ne
s

2.
4.

4.
4 

A
da

pt
iv

e 
Q

A
M

 M
od

ul
at

io
ns

 w
ith

C
om

pl
ex

 S
pr

ea
di

ng
 f

or
 H

ig
h-

sp
ee

d 
M

ob
ile

M
ul

tim
ed

ia
 C

om
m

un
ic

at
io

ns
D

r 
Y

eo
n 

H
o 

C
hu

ng
, D

r 
K

i H
on

g 
So

ng
D

on
ge

ui
 U

ni
ve

rs
ity

, P
us

an
, K

or
ea

 (
So

ut
h)

2.
4.

4.
5 

Se
le

ct
io

n 
or

 th
e 

M
os

t E
ff

ic
ie

nt
 S

ho
rt

en
ed

R
ee

d 
So

lo
m

on
 C

od
es

 f
ro

m
 a

 N
eu

ra
l N

et
w

or
k

D
at

ab
as

e
D

r 
B

eh
na

m
 K

am
al

i, 
M

r 
H

en
de

rs
on

 B
en

ja
m

in
e

M
er

ce
r 

U
ni

ve
rs

ity

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



5

T
ue

sd
ay

 T
ra

ck
5 

10
:3

0A
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

2.
5.

2.
1 

Jo
in

t M
ax

im
um

 L
ik

el
ih

oo
d 

A
pp

ro
ac

h 
in

O
ve

rl
oa

de
d 

A
rr

ay
 P

ro
ce

ss
in

g
M

r 
Sa

ff
et

 B
ay

ra
m

, M
r 

Ja
m

es
 H

ic
ks

, D
r 

R
ob

er
t

B
oy

le
M

ob
ile

 a
nd

 P
or

ta
bl

e 
R

ad
io

 R
es

ea
rc

h 
G

ro
up

,
V

ir
gi

ni
a 

T
ec

h

2.
5.

2.
2 

R
ed

uc
ed

 C
om

pl
ex

ity
 o

f 
M

ul
ti-

C
od

e 
D

S-
C

D
M

A
 R

ec
ei

ve
r 

U
si

ng
 a

 C
O

F 
O

nl
y 

fo
r 

a 
Pi

lo
t

C
ha

nn
el

M
r 

Sh
in

go
 S

uw
a,

 D
r 

T
ak

ah
ik

o 
Sa

ba
, M

r
M

as
ay

uk
i A

ri
yo

sh
i

K
ei

o 
U

ni
ve

rs
ity

2.
5.

2.
3 

Si
gn

al
 S

pa
ce

 W
hi

te
ni

ng
 M

L
SE

 w
ith

M
ul

tib
ea

m
 A

da
pt

iv
e 

A
rr

ay
M

r 
A

ki
hi

to
 H

an
ak

i, 
D

r 
T

ak
eo

 O
hg

an
e,

 D
r

Y
as

ut
ak

a 
O

ga
w

a
H

ok
ka

id
o 

U
ni

ve
rs

ity

2.
5.

2.
4 

T
ur

bo
 M

A
P 

D
ec

od
er

 D
es

ig
n 

fo
r 

IS
-2

00
0

Sy
st

em
M

r 
G

yo
ng

su
 L

ee
, S

in
-C

ho
ng

Pa
rk

In
fo

rm
at

io
n 

an
d 

C
om

m
un

ic
at

io
ns

 U
ni

ve
rs

ity

2.
5.

2.
5 

Jo
in

t D
ec

od
in

g 
an

d 
C

ha
nn

el
 E

st
im

at
io

n
fo

r 
Sp

ac
e-

T
im

e 
C

od
es

D
r 

A
le

x 
G

ra
nt

In
st

itu
te

 f
or

 T
el

ec
om

m
un

ic
at

io
ns

 R
es

ea
rc

h

T
ue

sd
ay

 T
ra

ck
5 

1:
30

P
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

2.
5.

3.
1 

A
nt

en
na

 D
iv

er
si

ty
 C

om
bi

ni
ng

 S
ch

em
es

fo
r 

W
-C

D
M

A
 in

 F
ad

in
g 

M
ul

tip
at

h 
C

ha
nn

el
s

M
r 

B
jo

rn
 A

 B
je

rk
e,

 D
r 

Z
or

an
 Z

vo
na

r,
 D

r 
Jo

hn
G

. P
ro

ak
is

N
or

th
ea

st
er

n 
U

ni
ve

rs
ity

2.
5.

3.
2 

In
te

rf
er

en
ce

 C
an

ce
lla

tio
n 

U
si

ng
 th

e
G

ib
bs

 S
am

pl
er

D
r 

T
im

ot
hy

 S
ch

m
id

l, 
D

r 
A

la
n 

G
at

he
re

r,
 D

r
X

ia
od

on
g 

W
an

g
T

ex
as

 I
ns

tr
um

en
ts

2.
5.

3.
3 

A
cc

ur
at

e 
N

oi
se

 E
st

im
at

es
 in

 M
ul

tic
ar

ri
er

Sy
st

em
s

M
r 

C
ar

lo
s 

A
ld

an
a,

 M
r 

A
tu

l S
al

ve
ka

r,
 M

r 
Jo

se
T

el
la

do
St

an
fo

rd
 U

ni
ve

rs
ity

2.
5.

3.
4 

A
n 

Im
pr

ov
ed

 D
ec

is
io

n 
Fe

ed
ba

ck
R

ec
ei

ve
r 

fo
r 

C
D

M
A

 I
S-

95
 R

ev
er

se
 L

in
k

D
r 

B
in

 L
i, 

D
r 

W
en

 T
on

g,
 D

r 
R

ui
 W

an
g

N
or

te
l N

et
w

or
ks

2.
5.

3.
5 

O
n 

th
e 

E
ff

ec
t o

f 
C

or
re

la
tio

n 
in

 M
ul

tis
lo

t
L

in
k 

L
ay

er
 A

na
ly

si
s 

fo
r 

G
PR

S
M

r 
Ja

vi
er

 G
oz

al
ve

z,
 P

ro
f 

Jo
hn

 D
un

lo
p

U
ni

ve
rs

ity
 o

f 
St

ra
th

cl
yd

e

T
ue

sd
ay

 T
ra

ck
5 

3:
30

P
M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

2.
5.

4.
1 

A
 B

lo
ck

 C
od

ed
 M

od
ul

at
io

n 
M

et
ho

d 
fo

r
V

ar
ia

bl
e-

ra
te

 D
at

a 
T

ra
ns

m
is

si
on

M
r 

E
iji

 O
ka

m
ot

o,
 D

r 
H

ir
oy

o 
O

ga
w

a
C

om
m

un
ic

at
io

ns
 R

es
ea

rc
h 

L
ab

or
at

or
y

2.
5.

4.
2 

M
od

el
in

g 
In

te
rf

er
en

ce
 D

iv
er

si
ty

 in
 G

SM
N

et
w

or
ks

D
r 

St
ef

an
 B

rü
ck

B
el

l L
ab

s,
 L

uc
en

t T
ec

hn
ol

og
ie

s

2.
5.

4.
3 

A
da

pt
iv

e 
A

cq
ui

si
tio

n 
fo

r 
D

S-
SS

 S
ys

te
m

s
w

ith
 A

nt
en

na
 D

iv
er

si
ty

M
r 

H
yo

n-
So

ck
 C

ha
ng

, M
r 

K
eu

n-
M

oo
 L

ee
, D

r
Y

on
g 

H
. L

ee
D

ep
ar

tm
en

t o
f 

E
le

ct
ri

ca
l E

ng
in

ee
ri

ng
, K

A
IS

T

2.
5.

4.
4 

Sp
ac

e-
T

im
e 

B
it-

In
te

rl
ea

ve
d 

C
od

ed
M

od
ul

at
io

n 
w

ith
 a

n 
It

er
at

iv
e 

D
ec

od
in

g 
St

ra
te

gy
E

ng
 A

nd
re

a 
T

on
el

lo
U

ni
ve

rs
ity

 o
f 

Pa
do

va
 -

 D
E

I 
- 

D
ep

ar
tm

en
t o

f
E

le
ct

ro
ni

cs

2.
5.

4.
5 

U
E

P 
of

 P
ro

gr
es

si
ve

 I
m

ag
es

 in
 W

ir
el

es
s

C
ha

nn
el

s
M

r 
M

in
yi

 Z
ha

o,
 D

r 
A

li 
N

. A
ka

ns
u

N
ew

 J
er

se
y 

C
en

te
r 

fo
r 

M
ul

im
ed

ia
 R

es
ea

rc
h,

E
C

E
 D

ep
t.,

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



6

T
ue

sd
ay

 T
ra

ck
6 

10
:3

0A
M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

2.
6.

2.
1 

Po
w

er
 C

on
tr

ol
 in

 a
 M

ul
tic

el
l C

D
M

A
D

at
a 

Sy
st

em
 U

si
ng

 P
ri

ci
ng

M
r 

C
em

 S
ar

ay
da

r,
 D

r 
N

ar
ay

an
 M

an
da

ya
m

, D
r

D
av

id
 G

oo
dm

an
W

ir
el

es
s 

In
fo

rm
at

io
n 

N
et

w
or

k 
L

ab
or

at
or

y

2.
6.

2.
2 

Pe
rf

or
m

an
ce

 o
f 

L
in

k 
A

da
pt

at
io

n 
in

G
PR

S 
N

et
w

or
k 

Si
m

ul
at

io
ns

M
r 

Pa
bl

o 
Jo

se
 A

m
ei

ge
ir

as
 G

ut
ie

rr
ez

, D
r 

Je
ro

en
W

ig
ar

d,
 D

r 
Pr

eb
en

 M
og

en
se

n
C

en
te

r 
fo

r 
Pe

rs
on

 K
om

m
un

ic
at

io
n 

(A
al

bo
rg

U
ni

ve
rs

ity
)

2.
6.

2.
3 

Pe
rf

or
m

an
ce

 o
f 

C
od

ed
 H

ig
he

r 
O

rd
er

M
od

ul
at

io
n 

Sc
he

m
es

 a
nd

 H
yb

ri
d 

A
R

Q
 f

or
 N

ex
t

G
en

er
at

io
n 

C
el

lu
la

r 
Sy

st
em

s
D

r 
A

m
ita

va
 G

ho
sh

, D
r 

L
ou

ay
 J

al
lo

ul
, M

r 
M

ar
k

C
ud

ak
M

ot
or

ol
a

2.
6.

2.
4 

E
qu

al
iz

at
io

n 
an

d 
M

ul
ti-

us
er

 D
et

ec
tio

n 
in

Fr
eq

ue
nc

y 
Se

le
ct

iv
e 

C
ha

nn
el

s 
fo

r 
Sp

ac
e 

T
im

e
B

lo
ck

 C
od

in
g 

B
as

ed
 T

ra
ns

m
it 

D
iv

er
si

ty
 (

ST
T

D
)

D
r 

A
na

nd
 D

ab
ak

, T
im

Sc
hm

id
l, 

C
ha

ita
li

Se
ng

up
ta

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
 B

ra
nc

h,
 T

ex
as

In
st

ru
m

en
ts

2.
6.

2.
5 

C
ut

of
f 

R
at

e 
A

na
ly

si
s 

of
 P

ilo
t A

ss
is

te
d

C
D

M
A

 S
ys

te
m

 w
ith

 P
ow

er
 C

on
tr

ol
Ja

so
n 

C
he

n,
 L

ou
ay

Ja
llo

ul
M

ot
or

ol
a,

 I
nc

.

T
ue

sd
ay

 T
ra

ck
6 

1:
30

P
M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

2.
6.

3.
1 

E
ff

ec
ts

 o
f 

M
ob

ile
 S

pe
ed

 o
n 

Sy
st

em
Pe

rf
or

m
an

ce
, R

es
ul

ts
 f

ro
m

 O
ra

ng
e/

Fu
jit

su
U

M
T

S 
Fi

el
d 

T
ri

al
s 

in
 U

K
M

r 
T

hr
as

iv
ou

lo
s 

G
ri

pa
ri

s,
 M

r 
R

ob
er

t J
oy

ce
, D

r
Ja

m
al

 K
ha

la
b

Fu
jit

su
 E

ur
op

e 
T

el
ec

om
 R

&
D

 C
en

tr
e 

L
td

2.
6.

3.
2 

T
ra

ns
m

is
si

on
 D

el
ay

 C
on

tr
ol

 f
or

 S
in

gl
e

Fr
eq

ue
nc

y 
O

FD
M

 M
ul

ti-
B

as
e 

St
at

io
ns

 in
 a

 C
el

l
U

si
ng

 P
os

iti
on

 I
nf

or
m

at
io

n
M

r 
T

ak
es

hi
 K

ok
ub

o,
 D

r 
Sh

oi
ch

ir
o 

Y
am

as
ak

i, 
D

r
M

as
ao

 N
ak

ag
aw

a
D

ep
t. 

of
 E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

, K
ei

o 
U

ni
ve

rs
ity

2.
6.

3.
3 

M
ea

su
re

m
en

t A
ss

es
sm

en
t f

or
 L

in
k

Q
ua

lit
y 

E
st

im
at

io
n 

in
 3

G
 W

ir
el

es
s 

C
om

m
un

ic
a-

tio
n 

N
et

w
or

ks
M

r 
Pe

te
r 

G
un

re
be

n,
 D

r 
K

ir
an

 R
eg

e,
 D

r 
Je

ns
M

üc
ke

nh
ei

m
L

uc
en

t T
ec

hn
ol

og
ie

s

2.
6.

3.
4 

D
at

a 
Fu

si
on

 B
as

ed
 o

n 
N

eu
ra

l N
et

w
or

k
fo

r 
th

e 
M

ob
ile

 S
ub

sc
ri

be
r 

L
oc

at
io

n
D

r 
Sa

nd
ri

ne
 M

er
ig

ea
ul

t, 
M

r 
M

ic
ka

el
 B

at
ar

ie
re

,
D

r 
Je

an
 N

oe
l P

at
ill

on
M

O
T

O
R

O
L

A

2.
6.

3.
5 

N
ew

 G
en

er
at

io
n 

Fe
at

ur
es

 f
or

 T
ac

tic
al

W
ir

el
es

s 
C

om
m

un
ic

at
io

n 
N

et
w

or
ks

M
r 

D
im

itr
io

s 
V

er
ga

do
s,

 M
r 

A
ng

el
os

 L
iv

er
is

, M
r

E
va

ng
el

os
 V

er
en

tz
io

tis
N

at
io

na
l T

ec
hn

ic
al

 U
ni

ve
rs

ity
 o

f 
A

th
en

s

T
ue

sd
ay

 T
ra

ck
6 

3:
30

P
M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

2.
6.

4.
1 

A
n 

E
qu

al
-S

tr
en

gt
h/

Po
w

er
-S

us
pe

nd
ed

Po
w

er
 C

on
tr

ol
 S

ch
em

e 
fo

r 
a 

C
el

lu
la

r 
D

S/
C

D
M

A
Sy

st
em

M
r 

C
hi

eh
-H

o 
L

ee
, D

r 
C

hu
ng

-J
u 

C
ha

ng
N

at
io

na
l C

hi
ao

 T
un

g 
U

ni
ve

rs
ity

2.
6.

4.
2 

O
ut

ag
e 

Pe
rf

or
m

an
ce

 C
on

si
de

ra
tio

ns
 in

C
el

lu
la

r 
Sy

st
em

s:
 A

 C
om

pa
ra

tiv
e 

R
ev

ie
w

D
r 

G
eo

rg
e 

K
ar

ag
ia

nn
id

is
, D

r 
St

av
ro

s
K

ot
so

po
ul

os
W

ir
el

es
s 

T
el

ec
om

m
un

ic
at

io
ns

 L
ab

or
at

or
y

2.
6.

4.
3 

Q
ua

lit
y 

of
 S

er
vi

ce
 M

an
ag

em
en

t f
or

M
ix

ed
 S

er
vi

ce
s 

in
 W

C
D

M
A

M
r 

D
av

id
e 

Im
be

ni
, M

r 
M

ag
nu

s 
K

ar
ls

so
n

E
ri

cs
so

n 
T

el
ec

om
un

ic
az

io
ni

 S
pA

2.
6.

4.
4 

Jo
in

t P
ow

er
 C

on
tr

ol
, B

as
e 

St
at

io
n

A
ss

ig
nm

en
t a

nd
 S

ec
to

ri
za

tio
n 

fo
r 

C
D

M
A

C
el

lu
la

r 
Sy

st
em

s
M

r 
M

an
ou

ch
eh

r 
M

ah
m

ou
di

, D
r 

E
lv

in
o 

S.
 S

ou
sa

U
ni

ve
rs

ity
 o

f 
T

or
on

to

2.
6.

4.
5 

D
es

ig
n 

of
 C

yc
lic

al
ly

 P
er

m
ut

ab
le

 C
od

es
fo

r 
PN

 C
od

e 
A

cq
ui

si
tio

n 
in

 W
C

D
M

A
 T

D
D

M
od

e
D

r 
Sr

in
at

h 
H

os
ur

, D
r 

A
na

nd
 D

ab
ak

T
ex

as
 I

ns
tr

um
en

ts
 I

nc
.

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



7

T
ue

sd
ay

 T
ra

ck
7 

10
:3

0A
M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

2.
7.

2.
1 

E
ff

ec
t o

f 
Ph

as
e 

N
oi

se
 o

n 
R

F 
C

om
m

un
i-

ca
tio

n 
Si

gn
al

s
D

r 
T

ad
ao

 N
ak

ag
aw

a,
 M

r 
K

at
su

hi
ko

 A
ra

ki
N

T
T

 N
et

w
or

k 
In

no
va

tio
n 

L
ab

or
at

or
ie

s

2.
7.

2.
2 

Fo
rw

ar
d 

L
in

k 
C

ap
ac

ity
 B

as
ed

 o
n

In
te

rf
er

en
ce

 C
ha

ra
ct

er
is

tic
s 

in
 C

D
M

A
 S

ys
te

m
s

M
r 

H
oo

n 
K

im
, M

r 
Ja

yo
ng

 K
oo

, D
r 

Y
ou

ng
na

m
H

an
In

fo
rm

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
U

ni
ve

rs
ity

2.
7.

2.
3 

T
ra

ff
ic

 M
od

el
in

g 
an

d 
Pe

rf
or

m
an

ce
A

na
ly

si
s 

fo
r 

D
ua

l-
B

an
d 

Sy
st

em
s

D
r 

M
in

g 
Z

ha
ng

, M
r 

A
la

n 
M

ac
D

on
al

d
A

T
&

T
 W

ir
el

es
s 

Se
rv

ic
es

2.
7.

2.
4 

Pe
rf

or
m

an
ce

 o
f 

O
pt

im
um

 T
ra

ns
m

itt
er

Po
w

er
 C

on
tr

ol
 in

 W
C

D
M

A
 C

el
lu

la
r 

M
ob

ile
Sy

st
em

s
D

r 
Q

iu
 L

in
g,

 P
ro

f 
Z

hu
 J

in
ka

ng
U

ni
ve

rs
ity

 o
f 

Sc
ie

nc
e 

&
 T

ec
hn

ol
og

y 
of

 C
hi

na

2.
7.

2.
5 

M
ob

ile
 L

oc
at

io
n 

M
et

ho
d 

fo
r 

N
on

-L
in

e-
of

-S
ig

ht
 S

itu
at

io
n

D
r 

Pe
te

r 
W

an
g,

 D
r 

M
ar

ily
nn

 G
re

en
N

ok
ia

 R
es

ea
rc

h 
C

en
te

r

T
ue

sd
ay

 T
ra

ck
7 

1:
30

P
M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

2.
7.

3.
1 

A
 N

ew
 H

yb
ri

d 
M

A
P/

M
L

SE
 S

of
t-

ou
tp

ut
A

da
pt

iv
e 

E
qu

al
iz

er
 f

or
 T

D
M

A
-b

as
ed

 L
an

d
M

ob
ile

 C
el

lu
la

r 
L

in
ks

D
r 

St
ef

an
o 

G
al

li
T

el
co

rd
ia

 T
ec

hn
ol

og
ie

s 
(f

or
m

er
ly

 B
el

lc
or

e)

2.
7.

3.
2 

O
n 

th
e 

A
ch

ie
va

bl
e 

N
et

w
or

k 
C

ap
ac

ity
 o

f
th

e 
C

D
M

A
20

00
-1

X
 S

ys
te

m
 W

ith
 a

nd
 W

ith
ou

t
T

ra
ns

m
it 

D
iv

er
si

ty
A

sh
vi

n 
C

hh
ed

a
N

or
te

l N
et

w
or

ks

2.
7.

3.
3 

C
D

M
A

 C
ap

ac
ity

 o
n 

Pa
th

lo
ss

 a
nd

 P
ow

er
C

on
tr

ol
D

r 
D

av
id

 L
ee

, D
r 

W
ill

ia
m

 C
. Y

. L
ee

V
od

af
on

e 
A

ir
T

ou
ch

2.
7.

3.
4 

H
an

do
ff

 R
er

ou
tin

g 
Sc

he
m

e 
fo

r
M

ul
tim

ed
ia

 C
on

ne
ct

io
ns

 in
 A

T
M

-b
as

ed
 M

ob
ile

N
et

w
or

ks
M

s 
Ja

ni
se

 M
cN

ai
r,

 D
r 

Ia
n 

A
ky

ild
iz

, D
r 

Sr
id

ha
r

R
ad

ha
kr

is
hn

an
G

eo
rg

ia
 I

ns
tit

ut
e 

of
 T

ec
hn

ol
og

y

2.
7.

3.
5 

C
om

bi
na

tio
ns

 o
f 

Po
w

er
 C

on
tr

ol
s 

fo
r

C
D

M
A

20
00

 W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
 S

ys
te

m
s

M
r 

T
at

ch
a 

C
hu

la
ja

ta
, D

r 
H

yu
ck

 M
. K

w
on

W
ic

hi
ta

 S
ta

te
 U

ni
ve

rs
ity

T
ue

sd
ay

 T
ra

ck
7 

3:
30

P
M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

2.
7.

4.
1 

Po
w

er
 C

on
tr

ol
 w

ith
 T

im
e 

D
el

ay
C

om
pe

ns
at

io
n

D
r 

Fr
ed

ri
k 

G
un

na
rs

so
n,

 D
r 

Fr
ed

ri
k 

G
us

ta
fs

so
n

L
in

ko
pi

ng
s 

U
ni

ve
rs

ite
t D

ep
ar

tm
en

t o
f 

E
le

ct
ri

ca
l

E
ng

in
ee

ri
ng

2.
7.

4.
2 

M
ob

ile
 C

om
m

un
ic

at
io

ns
 b

ey
on

d 
T

hi
rd

G
en

er
at

io
n

D
r 

W
er

ne
r 

M
oh

r
Si

em
en

s 
A

G

2.
7.

4.
3 

In
ve

st
ig

at
io

n 
of

 3
rd

 G
en

er
at

io
n 

M
ob

ile
C

om
m

un
ic

at
io

n 
R

A
C

H
 T

ra
ns

m
is

si
on

D
r 

C
he

-L
i L

in
C

C
L

/ I
T

R
I 

(I
nd

us
tr

ia
l T

ec
hn

ol
og

y 
R

es
ea

rc
h

In
st

itu
te

)

2.
7.

4.
4 

A
 M

ar
ko

v-
B

as
ed

 M
od

el
 f

or
 P

er
fo

rm
an

ce
E

va
lu

at
io

n 
in

 M
ul

tim
ed

ia
 C

D
M

A
 W

ir
el

es
s

T
ra

ns
m

is
si

on
D

r 
M

ar
io

 H
ue

da
U

ni
ve

rs
ity

 o
f 

C
or

do
ba

 -
 A

rg
en

tin
a

2.
7.

4.
5 

Sc
he

du
lin

g 
St

ra
te

gi
es

 f
or

 D
ow

nl
in

k
Pa

ck
et

 T
ra

ns
m

is
si

on
 in

 W
-C

D
M

A
 U

M
T

S
M

r 
M

uh
am

m
ad

 K
az

m
i, 

M
r 

Ph
ili

pp
e 

G
od

le
w

sk
i,

M
r 

C
hr

is
to

ph
e 

C
or

di
er

E
co

le
 N

at
io

na
le

 S
up

er
ie

ur
e 

de
s 

T
el

ec
om

m
un

ic
a-

tio
ns

T
ue

sd
ay

 O
pe

ni
ng

 P
le

na
ry

 S
es

si
on

 8
:3

0A
M

H
ar

bo
rv

ie
w

 B
al

lr
oo

m
 W

T
C

 U
L

C
on

fe
re

nc
e 

O
ve

rv
ie

w
 a

nd
 I

nt
ro

du
ct

io
ns

:
St

ua
rt

 L
ip

of
f,

 C
on

fe
re

nc
e 

G
en

er
al

 C
ha

ir

W
el

co
m

e 
to

 B
os

to
n:

M
ic

ha
el

 P
. L

ew
is

, A
ct

in
g 

Pr
oj

ec
t D

ir
ec

to
r

C
en

tr
al

 A
rt

er
y/

T
un

ne
l P

ro
je

ct
 "

T
he

 B
ig

 D
ig

"

M
r.

 L
ew

is
 is

 r
es

po
ns

ib
le

 f
or

 d
ay

-t
o-

da
y

m
an

ag
em

en
t o

f 
th

e 
m

os
t a

m
bi

tio
us

, c
om

pl
ex

,
te

ch
no

lo
gi

ca
lly

 c
ha

lle
ng

in
g,

 a
nd

 p
ol

itc
al

ly
ch

ar
ge

d 
pu

bl
ic

 w
or

ks
 p

ro
je

ct
 in

 A
m

er
ic

an
H

is
to

ry
.  

A
n 

ei
gh

t-
ye

ar
 v

et
er

an
 o

f T
he

 B
ig

 D
ig

,
he

 c
am

e 
to

 th
e 

pr
oj

ec
t f

ro
m

 T
he

 M
as

s 
H

ig
hw

ay
D

ep
ar

tm
en

t. 
 M

r.
 L

ew
is

 is
 a

 c
iv

il 
en

gi
ne

er
ed

uc
at

ed
 a

t M
cG

ill
 U

ni
ve

rs
ity

 a
nd

 T
he

U
ni

ve
rs

ity
 o

f 
V

er
m

on
t.

K
ey

no
te

 S
pe

ak
er

: D
al

e 
N

. H
at

fi
el

d,
 C

hi
ef

O
ff

ic
e 

of
 E

ng
in

ee
ri

ng
 a

nd
 T

ec
hn

ol
og

y
Fe

de
ra

l C
om

m
un

ic
at

io
ns

 C
om

m
is

si
on

P
er

sp
ec

ti
ve

s 
on

 th
e 

N
ex

t G
en

er
at

io
n 

of
C

om
m

un
ic

at
io

ns
 T

ec
hn

ol
og

y

Pr
io

r 
to

 a
ss

um
in

g 
hi

s 
cu

rr
en

t F
C

C
 p

os
iti

on
,

H
at

fi
el

d 
w

as
 C

hi
ef

 te
ch

no
lo

gi
st

 a
t t

he
 a

ge
nc

y.
B

ef
or

e 
jo

in
in

g 
th

e 
C

om
m

is
si

on
 in

 D
ec

em
be

r
19

97
, h

e 
w

as
 C

hi
ef

 E
xe

cu
tiv

e 
O

ff
ic

er
 o

f
H

at
fi

el
d 

A
ss

oc
ia

te
s,

 I
nc

., 
a 

B
ou

ld
er

, C
ol

or
ad

o
ba

se
d 

m
ul

tid
is

ci
pl

in
ar

y 
te

le
co

m
m

un
ic

at
io

ns
co

ns
ul

tin
g 

fi
rm

.  
B

ef
or

e 
fo

un
di

ng
 th

e 
co

ns
ul

tin
g

fi
rm

 in
 1

98
2,

 H
at

fi
el

d 
w

as
 D

ep
ut

y 
A

ss
is

ta
nt

Se
cr

et
ar

y 
of

 C
om

m
er

ce
 f

or
 C

om
m

un
ic

at
io

ns
an

d 
In

fo
rm

at
io

n 
an

d 
D

ep
ut

y 
A

dm
in

is
tr

at
or

 o
f

th
e 

N
at

io
na

l T
el

ec
om

m
un

ic
at

io
ns

 a
nd

 I
nf

or
m

a-
tio

n 
A

dm
in

is
tr

at
io

n.
  B

ef
or

e 
m

ov
in

g 
to

 N
T

IA
,

H
at

fi
el

d 
w

as
 C

hi
ef

 o
f 

th
e 

O
ff

ic
e 

of
 P

la
ns

 a
nd

Po
lic

y 
at

 th
e 

FC
C

.  
H

at
fi

el
d 

w
as

 th
e 

fo
un

di
ng

di
re

ct
or

 o
f 

th
e 

T
el

ec
om

m
un

ic
at

io
ns

 D
iv

is
io

n 
at

th
e 

U
ni

ve
rs

ity
 C

ol
le

ge
 a

t t
he

 U
ni

ve
rs

ity
 o

f
D

en
ve

r 
an

d,
 f

or
 m

an
y 

ye
ar

s,
 ta

ug
ht

 te
le

co
m

m
u-

ni
ca

tio
ns

 p
ol

ic
y 

at
 th

e 
U

ni
ve

rs
ity

 o
f 

C
ol

or
ad

o 
a

B
ou

ld
er

.  
C

ur
re

nt
ly

 h
e 

is
 te

ac
hi

ng
 a

 g
ra

du
at

e
co

ur
se

 in
 te

le
co

m
m

un
ic

at
io

ns
 te

ch
no

lo
gy

 a
t

G
eo

rg
et

ow
n 

U
ni

ve
rs

ity
.  

H
at

fi
el

d 
ho

ld
s 

a 
B

S 
in

el
ec

tr
ic

al
 e

ng
in

ee
ri

ng
 f

ro
m

 C
as

e 
In

st
itu

te
 o

f
T

ec
hn

ol
og

y 
an

d 
an

 M
S 

in
 I

nd
us

tr
ia

l M
an

ag
e-

m
en

t f
ro

m
 P

ur
du

e 
U

ni
ve

rs
ity

.



8

T
ue

sd
ay

 T
ra

ck
8 

1:
30

P
M

P
os

te
r 

A

H
ar

bo
rv

ie
w

 W
T

C
 U

L

2.
8.

3.
3 

So
m

e 
R

es
ul

ts
 o

n 
C

ha
nn

el
 C

ap
ac

ity
W

he
n 

U
si

ng
 M

ul
tip

le
 A

nt
en

na
s

M
r 

Q
ue

nt
in

 S
pe

nc
er

, D
r 

L
ee

 S
w

in
dl

eh
ur

st
B

ri
gh

am
 Y

ou
ng

 U
ni

ve
rs

ity

2.
8.

3.
4 

C
om

pa
ri

so
n 

of
 I

nd
oo

r 
Pr

op
ag

at
io

n
C

ha
nn

el
 C

ha
ra

ct
er

is
tic

s 
at

 8
93

M
H

z 
an

d
37

.2
G

H
z

D
r 

L
ar

bi
 T

al
bi

, D
r 

G
ill

es
 D

el
is

le
U

ni
ve

rs
ité

 d
u 

Q
ué

be
c 

à 
H

ul
l

2.
8.

3.
5 

W
id

e 
B

an
d 

In
do

or
 R

ad
io

 C
ha

nn
el

M
ea

su
re

m
en

ts
 a

t 5
.8

 G
H

z
M

r 
Iñ

ig
o 

C
ui

ña
s,

 M
s 

M
er

ce
de

s 
Sa

nc
he

z 
V

ar
el

a,
D

r 
M

an
ue

l G
ar

ci
a 

Sa
nc

he
z

U
ni

ve
rs

id
ad

e 
de

 V
ig

o

2.
8.

3.
6 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 S

pa
ce

-T
im

e
B

lo
ck

 C
od

in
g 

U
si

ng
 a

 R
ea

lis
tic

 M
ob

ile
 R

ad
io

C
ha

nn
el

 M
od

el
M

r 
H

ec
to

r 
C

ar
ra

sc
o-

E
sp

in
os

a,
 D

r 
Jo

se
 D

el
ga

do
-

Pe
ni

n,
 D

r 
Ja

vi
er

 R
od

ri
gu

ez
-F

on
ol

lo
sa

U
ni

ve
rs

ita
t P

ol
ite

cn
ic

a 
de

 C
at

al
un

ya

2.
8.

3.
7 

C
om

bi
ne

d 
Pi

lo
t A

id
ed

 a
nd

 D
ec

is
io

n
D

ir
ec

te
d 

C
ha

nn
el

 E
st

im
at

io
n 

fo
r 

th
e 

R
A

K
E

R
ec

ei
ve

r
M

s 
A

nn
a 

Z
hu

an
g,

 M
r 

M
ar

kk
u 

R
en

fo
rs

N
ok

ia
 M

ob
ile

 P
ho

ne
s

2.
8.

3.
9 

E
va

lu
at

io
n 

of
 S

pa
ce

-t
im

e 
T

ur
bo

-c
od

es
fo

r 
T

hi
rd

 G
en

er
at

io
n 

Sy
st

em
s

D
r 

A
lis

te
r 

B
ur

r
U

ni
ve

rs
ity

 o
f 

Y
or

k

2.
8.

3.
10

 S
pa

tia
l D

om
ai

n 
In

te
rf

er
en

ce
 C

an
ce

le
r

U
si

ng
 M

ul
tis

ta
ge

 A
da

pt
iv

e 
A

rr
ay

 w
ith

 P
re

ci
se

T
im

in
g 

E
st

im
at

io
n

D
r 

N
is

hi
m

ur
a 

T
os

hi
hi

ko
, D

r 
O

hg
an

e 
T

ak
eo

, D
r

O
ga

w
a 

Y
as

ut
ak

a
G

ra
du

at
e 

Sc
ho

ol
 o

f 
E

ng
in

ee
ri

ng
, H

ok
ka

id
o

U
ni

ve
rs

ity

2.
8.

3.
15

 C
ha

ra
ct

er
is

at
io

n 
of

 C
ro

ss
 P

ol
ar

is
at

io
n

D
is

cr
im

in
at

io
n 

in
 F

or
es

t E
nv

ir
on

m
en

ts
M

r 
Is

tv
an

 Z
so

lt 
K

ov
ac

s,
 M

r 
Pa

tr
ic

k 
C

.F
. E

gg
er

s,
M

r 
K

im
 O

le
se

n
C

en
te

r 
Fo

r 
Pe

rs
on

 K
om

m
un

ik
at

io
n,

 A
al

bo
rg

U
ni

ve
rs

ity

2.
8.

3.
16

 I
n-

N
et

w
or

k 
E

va
lu

at
io

n 
of

 M
ob

ile
H

an
ds

et
 P

er
fo

rm
an

ce
M

r 
Je

sp
er

 N
ie

ls
en

, M
r 

G
er

t F
. P

ed
er

se
n

C
en

te
r 

fo
r 

Pe
rs

on
 K

om
m

un
ik

at
io

n,
 A

al
bo

rg
U

ni
ve

rs
ity

2.
8.

3.
17

 T
he

 F
ad

in
g 

C
ha

ra
ct

er
is

tic
s 

in
 th

e
M

ic
ro

ce
llu

la
r 

E
nv

ir
on

m
en

ts
 U

si
ng

 D
et

er
m

in
is

tic
Pr

ed
ic

tio
n 

M
od

el
M

r 
B

yo
un

g-
Se

on
g 

Pa
rk

, M
r 

D
o-

H
yu

ng
 C

ho
i, 

D
r

H
an

-K
yu

 P
ar

k
D

ep
t. 

of
 E

le
ct

ri
ca

l &
 C

om
pu

te
r 

E
ng

., 
Y

on
se

i
U

ni
ve

rs
ity

2.
8.

3.
18

 S
ta

tis
tic

al
 C

ha
ra

ct
er

is
tic

s 
of

 P
ed

es
tr

ia
n-

In
du

ce
d 

Fa
di

ng
M

r 
Fr

an
ce

sc
o 

V
ill

an
es

e,
 D

r 
W

ill
ia

m
 G

. S
ca

nl
on

,
D

r 
N

oe
l E

. E
va

ns
C

en
tr

e 
fo

r 
C

om
m

un
ic

at
io

n 
E

ng
in

ee
ri

ng
 -

U
ni

ve
rs

ity
 o

f 
U

ls
te

r

2.
8.

3.
21

 P
re

di
ct

io
n 

of
 F

ad
in

g 
Si

gn
al

 in
 a

M
ul

tip
at

h 
E

nv
ir

on
m

en
t

D
r 

R
od

ne
y 

V
au

gh
an

, M
r 

Pa
ul

 T
ea

l, 
M

r 
R

av
iv

R
ai

ch
In

du
st

ri
al

 R
es

ea
rc

h 
L

im
ite

d

2.
8.

3.
24

 A
n 

A
nt

en
na

 A
rr

ay
 R

ec
ei

ve
r 

U
si

ng
C

ha
nn

el
 E

st
im

at
io

n 
In

 a
 D

S/
C

D
M

A
 S

ys
te

m
w

ith
 M

-a
ry

 O
rt

ho
go

na
l M

od
ul

at
io

n
M

r 
Je

on
gh

o 
Pa

rk
, M

r 
Su

kh
yu

n 
Y

oo
n,

 D
r

C
ha

ne
on

 K
an

g
In

fo
rm

at
io

n 
&

 T
el

ec
om

m
. L

ab
. D

ep
t. 

of
 E

&
C

E
ng

. Y
on

se
i. 

U
ni

v.

2.
8.

3.
26

 E
ff

ic
ie

nt
 S

im
ul

at
io

n 
of

 F
ad

in
g

C
ha

nn
el

s 
w

ith
in

 a
 P

ac
ke

t S
im

ul
at

or
M

r 
R

at
is

h 
Pu

nn
oo

se
, M

r 
Pa

ve
l N

ik
iti

n,
 D

r
D

an
ie

l S
ta

nc
il

C
ar

ne
gi

e 
M

el
lo

n 
U

ni
ve

rs
ity

2.
8.

3.
27

 S
ub

sp
ac

e-
B

as
ed

 B
lin

d 
Jo

in
t D

et
ec

tio
n

of
 F

ad
in

g,
 A

sy
nc

hr
on

ou
s 

C
oc

ha
nn

el
 T

D
M

A
Si

gn
al

s
M

r 
Ji

ng
 W

an
g,

 D
r 

Ja
m

es
 C

av
er

s
Si

m
on

 F
ra

se
r 

U
ni

ve
rs

ity

2.
8.

3.
28

 M
ul

tip
le

-I
np

ut
 M

ul
tip

le
-O

ut
pu

t
(M

IM
O

) 
R

ad
io

 C
ha

nn
el

 M
ea

su
re

m
en

ts
M

s 
C

ar
ol

 M
ar

tin
, D

r 
Ja

ck
 W

in
te

rs
, M

r 
N

el
so

n
So

lle
nb

er
ge

r
A

T
&

T
 L

ab
s-

R
es

ea
rc

h

2.
8.

3.
30

 C
om

pa
ri

so
n 

of
 th

e 
E

le
ct

ro
m

ag
ne

tic
Pr

op
er

tie
s 

of
 B

ui
ld

in
g 

M
at

er
ia

ls
 a

t 5
.8

 G
H

z 
an

d
62

.4
 G

H
z

M
r 

Iñ
ig

o 
C

ui
ña

s,
 M

r 
Je

an
-P

ie
rr

e 
Pu

gl
ie

se
, D

r
A

kr
am

 H
am

m
ou

de
h

U
ni

ve
rs

id
ad

e 
de

 V
ig

o



9

W
ed

ne
sd

ay
 T

ra
ck

1 
08

:3
0A

M

P
ro

pa
ga

ti
on

 &
 C

ha
nn

el
 M

od
el

s

Fe
de

ra
l W

T
C

 M
L

3.
1.

1.
1 

PC
S 

B
an

d 
A

ng
le

 o
f 

A
rr

iv
al

 M
ea

su
re

-
m

en
ts

 U
si

ng
 a

 4
 E

le
m

en
t L

in
ea

r 
A

rr
ay

Pe
rr

y 
W

ils
on

, P
et

er
Pa

pa
zi

an
In

st
itu

te
 f

or
 T

el
ec

om
m

un
ic

at
io

n 
Sc

ie
nc

es

3.
1.

1.
2 

Is
ol

at
io

n 
an

d 
A

na
ly

si
s 

of
 th

e 
L

og
-

N
or

m
al

 S
ha

do
w

in
g 

C
om

po
ne

nt
M

s 
T

er
ri

 L
ow

e,
 D

r 
Ja

y 
W

ei
tz

en
T

R
W

3.
1.

1.
3 

Fi
ni

te
 S

am
pl

e 
E

st
im

at
es

 f
or

 M
ob

ile
C

ha
nn

el
s

D
r 

R
od

ne
y 

V
au

gh
an

In
du

st
ri

al
 R

es
ea

rc
h 

L
im

ite
d

3.
1.

1.
4 

D
ir

ec
tio

n 
D

is
pe

rs
io

n 
an

d 
Sp

ac
e

Se
le

ct
iv

ity
 in

 th
e 

M
ob

ile
 R

ad
io

 C
ha

nn
el

Pr
of

 B
er

na
rd

 F
le

ur
y

C
en

te
r 

fo
r 

Pe
rs

on
 K

om
m

un
ik

at
io

n

3.
1.

1.
5 

R
ad

io
 N

et
w

or
k 

Pl
an

ni
ng

 w
ith

 N
eu

ra
l

N
et

w
or

ks
T

ho
m

as
 B

in
ze

r,
 F

ri
ed

ri
ch

L
an

ds
to

rf
er

In
st

itu
te

 o
f 

R
ad

io
 F

re
qu

en
cy

 T
ec

hn
ol

og
y

W
ed

ne
sd

ay
 T

ra
ck

1 
10

:3
0A

M

P
ro

pa
ga

ti
on

 &
 C

ha
nn

el
 M

od
el

s

Fe
de

ra
l W

T
C

 M
L

3.
1.

2.
1 

W
at

er
 E

nh
an

ce
m

en
t f

or
 M

ac
ro

 a
m

d
M

ic
ro

ce
lls

D
r 

D
av

id
 L

ee
, D

r 
W

ill
ia

m
 L

ee
V

od
af

on
e 

A
ir

T
ou

ch
 P

lc

3.
1.

2.
2 

Jo
in

t E
st

im
at

io
n 

of
 th

e 
Sp

ac
e-

tim
e

D
is

tr
ib

ut
ed

 S
ig

na
l P

ar
am

et
er

s
Jo

ng
hy

un
 L

ee
, C

ho
ng

H
yu

nL
ee

, J
oo

hw
an

 C
hu

n
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y

3.
1.

2.
3 

Sp
at

io
-T

em
po

ra
l C

ha
ra

ct
er

is
tic

s 
at

 B
as

e
St

at
io

n 
w

ith
 M

ic
ro

w
av

e 
U

rb
an

 P
ro

pa
ga

tio
n

M
r 

H
ir

on
ar

i M
as

ui
, M

r 
M

as
an

or
i I

sh
ii,

 M
r 

K
oz

o
Sa

ka
w

a
Y

R
P 

K
ey

 T
ec

h 
L

ab
s

3.
1.

2.
4 

A
 M

ul
tip

le
 I

np
ut

/M
ul

tip
le

 O
ut

pu
t

C
ha

nn
el

 M
od

el
 f

or
 S

im
ul

at
io

n 
of

 T
X

 a
nd

 R
X

D
iv

er
si

ty
 W

ir
el

es
s 

Sy
st

em
s

M
r 

M
at

th
ia

s 
St

eg
e,

 M
r 

M
ar

cu
s 

B
ro

nz
el

, P
ro

f
G

er
ha

rd
 F

et
tw

ei
s

U
ni

ve
rs

ity
 o

f 
T

ec
hn

ol
og

y 
D

re
sd

en

3.
1.

2.
5 

A
 P

at
h 

L
os

s 
M

od
el

 w
ith

 H
ei

gh
t V

ar
ia

tio
n

in
 R

es
id

en
tia

l A
re

as
 B

as
ed

 o
n 

E
xp

er
im

en
ta

l a
nd

T
he

or
et

ic
al

 S
tu

di
es

 U
si

ng
 a

 5
G

/2
G

 D
ua

l B
an

d
A

nt
en

na
M

r 
N

ao
ki

 K
ita

, D
r 

A
ki

o 
Sa

to
, D

r 
M

as
ah

ir
o

U
m

eh
ir

a
N

ip
po

n 
T

el
eg

ra
ph

 a
nd

 T
el

ep
ho

ne
 C

or
po

ra
tio

n

W
ed

ne
sd

ay
 T

ra
ck

1 
1:

30
P

M

P
ro

pa
ga

ti
on

 &
 C

ha
nn

el
 M

od
el

s

Fe
de

ra
l W

T
C

 M
L

3.
1.

3.
1 

W
id

eb
an

d 
C

ha
nn

el
 S

ou
nd

in
g 

at
 5

.1
 G

H
z

fo
r 

A
ng

ul
ar

 a
nd

 P
ol

ar
is

at
io

n 
D

iv
er

si
ty

 o
n

H
ip

er
la

n 
D

iv
er

si
ty

M
r 

A
la

in
 S

ib
ill

e,
 M

r 
Ju

er
ge

n 
K

un
is

ch
E

N
ST

A

3.
1.

3.
2 

R
ad

ia
tio

n 
Ph

an
to

m
s 

fo
r 

H
an

dh
el

d
Ph

on
es

D
r 

G
er

t F
 P

ed
er

se
n

A
al

bo
rg

 U
ni

ve
rs

ity

3.
1.

3.
3 

M
ob

ile
 R

ad
io

 P
re

di
ct

io
n 

M
od

el
C

on
si

de
ri

ng
 L

on
g 

T
er

m
 F

ad
in

g 
in

 U
rb

an
M

ic
ro

ce
llu

la
r 

E
nv

ir
on

m
en

t
D

r 
K

i-
H

on
g 

So
ng

, D
r 

Y
eo

n-
H

o 
C

hu
ng

D
on

ge
ui

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

3.
1.

3.
4 

A
n 

A
na

ly
si

s 
of

 F
ad

in
g 

M
ec

ha
ni

sm
s 

fo
r

Fi
xe

d 
A

nt
en

na
s

M
r 

Ja
ck

 S
m

ith
, M

r 
D

ou
g 

R
ee

d,
 M

r 
H

an
de

Pr
as

ha
nt

h
M

ot
or

ol
a

3.
1.

3.
5 

T
he

 E
ta

-m
u 

D
is

tr
ib

ut
io

n:
 A

 G
en

er
al

Fa
di

ng
 D

is
tr

ib
ut

io
n

D
r 

M
ic

he
l D

ao
ud

 Y
ac

ou
b

Sc
ho

ol
 o

f 
E

le
ct

ri
ca

l a
nd

 C
om

pu
te

r 
E

ng
in

ee
ri

ng
 -

U
N

IC
A

M
P

W
ed

ne
sd

ay
 T

ra
ck

1 
3:

30
P

M

P
ro

pa
ga

ti
on

 &
 C

ha
nn

el
 M

od
el

s

Fe
de

ra
l W

T
C

 M
L

3.
1.

4.
1 

A
pp

lic
at

io
n 

of
 R

B
F 

N
eu

ra
l N

et
w

or
ks

 to
th

e 
Pr

ed
ic

tio
n 

of
 P

ro
pa

ga
tio

n 
L

os
s 

ov
er

 I
rr

eg
ul

ar
T

er
ra

in
M

r 
R

ub
en

 F
ra

ile
, D

r 
N

ar
ci

s 
C

ar
do

na
U

ni
ve

rs
id

ad
 P

ol
ite

cn
ic

a 
de

 V
al

en
ci

a

3.
1.

4.
2 

R
ad

io
 P

ro
pa

ga
tio

n 
in

 U
rb

an
 S

m
al

l C
el

ls
E

nv
ir

on
m

en
t a

t 2
 G

H
z:

 E
xp

er
im

en
ta

l S
pa

tio
-

te
m

po
ra

l C
ha

ra
ct

er
iz

at
io

n 
an

d 
Sp

at
ia

l W
id

eb
an

d
C

ha
nn

el
 M

od
el

M
r 

Ph
ili

pp
e 

L
as

po
ug

ea
s,

 M
r 

Pa
tr

ic
e 

Pa
ju

sc
o,

 M
r

Je
an

-C
la

ud
e 

B
ic

Fr
an

ce
 T

él
éc

om
 C

N
E

T

3.
1.

4.
3 

A
 S

to
ch

as
tic

 M
ul

tip
le

-I
np

ut
-M

ul
tip

le
-

O
ut

pu
t R

ad
io

 C
ha

nn
el

 M
od

el
 f

or
 E

va
lu

at
io

n 
of

Sp
ac

e-
T

im
e 

C
od

in
g 

A
lg

or
ith

m
s

K
la

us
 P

ed
er

se
n,

 J
ea

n 
Ph

ili
pp

eK
er

m
oa

l, 
Pr

eb
en

M
og

en
se

n
A

al
bo

rg
 U

ni
ve

rs
ity

3.
1.

4.
4 

Pr
ed

ic
tio

n 
of

 P
at

h 
L

os
s 

in
 E

nv
ir

on
m

en
ts

w
ith

 H
ig

h 
R

is
ed

 B
ui

ld
in

gs
M

r 
Fr

ed
er

ik
se

n 
Fr

an
k,

 M
r 

Pr
eb

en
 E

. M
og

en
se

n,
M

r 
Ja

n-
E

ri
k 

B
er

g
A

al
bo

rg
 U

ni
ve

rs
ity

3.
1.

4.
5 

M
at

he
m

at
ic

al
 M

od
el

s 
fo

r 
R

ad
io

si
gn

al
s

D
yn

am
ic

 R
an

ge
 P

re
di

ct
io

n
D

r 
V

la
di

m
ir

 M
or

da
ch

ev
B

el
ar

us
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
In

fo
rm

at
ic

s 
an

d
R

ad
io

el
ec

tr
on

ic
s



10

W
ed

ne
sd

ay
 T

ra
ck

2 
08

:3
0A

M

M
ul

ti
m

ed
ia

B
ac

kb
ay

 W
T

C
 M

L

3.
2.

1.
1 

D
yn

am
ic

 Q
oS

 C
on

tr
ol

 f
or

 W
ir

el
es

s 
A

T
M

N
et

w
or

ks
M

r 
R

ui
fe

ng
 Z

ha
o,

 M
r 

H
ai

lin
 J

ia
ng

, M
r 

Z
he

nh
ui

T
an

M
od

er
n 

C
om

m
un

ic
at

io
n 

R
es

ea
rc

h 
In

st
itu

te

3.
2.

1.
2 

Q
oS

 C
on

st
ra

in
ed

 R
es

ou
rc

e 
A

llo
ca

tio
n 

fo
r

M
ul

tim
ed

ia
 W

ir
el

es
s 

N
et

w
or

ks
M

r 
H

ar
ol

d 
Z

he
ng

, M
s 

Sh
er

ry
 W

an
g,

 D
r 

Jo
hn

C
op

el
an

d
G

eo
rg

ia
 I

ns
tit

ut
e 

of
 T

ec
hn

ol
og

y

3.
2.

1.
3 

M
ob

ili
ty

 M
an

ag
em

en
t a

nd
 R

ou
tin

g
A

lg
or

ith
m

s 
fo

r 
So

ft
 H

an
do

ff
 in

 W
ir

el
es

s 
M

ob
ile

D
at

a 
N

et
w

or
k 

U
si

ng
 M

G
C

P
M

r 
Y

on
g-

i K
im

, D
r 

H
w

an
g 

So
o 

L
ee

D
ep

t. 
E

E
, K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e
an

d 
T

ec
hn

ol
og

y

3.
2.

1.
4 

A
 F

ra
m

ew
or

k 
fo

r 
M

at
he

m
at

ic
al

M
od

el
in

g 
of

 2
-t

ie
r 

H
ie

ra
rc

hi
ca

l M
ob

ile
 A

d-
H

oc
N

et
w

or
ks

M
r 

Ju
ng

-h
ee

 R
yu

, D
r 

D
on

g-
H

o 
C

ho
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y

3.
2.

1.
5 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 H

yb
ri

d
O

FD
M

/C
D

M
A

/S
FH

 A
pp

ro
ac

h 
fo

r 
W

ir
el

es
s

M
ul

tim
ed

ia
M

oh
in

de
r 

Ja
nk

ir
am

an
, D

r 
R

am
je

e 
Pr

as
ad

D
el

ft
 U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y

W
ed

ne
sd

ay
 T

ra
ck

2 
10

:3
0A

M

M
ul

ti
m

ed
ia

B
ac

kb
ay

 W
T

C
 M

L

3.
2.

2.
1 

So
ft

 R
es

er
va

tio
n 

M
ul

tip
le

 A
cc

es
s 

w
ith

Pr
io

ri
ty

 A
ss

ig
nm

en
t(

SR
M

A
/P

A
):

 A
 N

ov
el

 M
A

C
Pr

ot
oc

ol
 f

or
 Q

oS
-G

ua
ra

nt
ee

d 
In

te
gr

at
ed

Se
rv

ic
es

 in
 M

ob
ile

 A
d-

H
oc

 N
et

w
or

ks
D

r 
C

hu
ng

 G
u 

K
an

g
K

or
ea

 U
ni

ve
rs

ity
 o

f 
K

or
ea

3.
2.

2.
2 

H
O

L
PR

O
: A

 N
ew

 R
at

e 
Sc

he
du

lin
g

A
lg

or
ith

m
 f

or
 C

D
M

A
 D

ow
nl

in
k 

N
et

w
or

ks
M

s 
A

ik
at

er
in

i V
ar

so
u,

 D
r 

H
. V

in
ce

nt
 P

oo
r

Pr
in

ce
to

n 
U

ni
ve

rs
ity

3.
2.

2.
3 

L
in

k 
L

ay
er

 B
uf

fe
r 

Si
ze

 D
is

tr
ib

ut
io

ns
 f

or
FT

P 
an

d 
H

T
T

P/
1.

0 
A

pp
lic

at
io

ns
 in

 a
n 

IS
-2

00
0

Sy
st

em
D

r 
Fa

ro
oq

 K
ha

n
L

uc
en

t T
ec

hn
ol

og
ie

s

3.
2.

2.
4 

M
ob

ile
 I

P 
B

as
ed

 D
E

C
T

 M
ul

tim
ed

ia
A

rc
hi

te
ct

ur
e 

fo
r 

IM
T

-2
00

0
M

r 
A

m
oa

ko
h 

G
ya

si
-A

gy
ei

, D
r 

Se
pp

o 
J.

 H
al

m
e

H
el

si
nk

i U
ni

v.
 o

f 
T

ec
hn

ol
og

y,
 C

om
m

un
ic

at
io

ns
L

ab
or

at
or

y

3.
2.

2.
5 

M
ul

tim
ed

ia
 M

ob
ile

 T
er

m
in

al
 P

-l
in

k
St

at
io

n 
w

ith
 T

D
M

A
-T

D
D

 T
ec

hn
ol

og
y

M
r 

O
sa

m
u 

N
ak

am
ur

a,
 M

r 
Is

hi
gu

ro
 T

ak
ay

uk
i, 

D
r

O
ht

su
ka

 H
ir

oy
uk

i
N

T
T

 D
oC

oM
o 

In
c.

W
ed

ne
sd

ay
 T

ra
ck

2 
1:

30
P

M

M
ul

ti
m

ed
ia

B
ac

kb
ay

 W
T

C
 M

L

3.
2.

3.
1 

A
n 

E
nh

an
ce

d 
R

el
ia

bl
e 

M
ul

tic
as

t P
ro

to
co

l
fo

r 
W

ir
el

es
s 

E
nv

ir
on

m
en

ts
M

r 
D

ja
m

el
 S

ad
ok

, P
ro

f 
Pa

ul
o 

R
ob

er
to

 F
re

ir
e

C
un

ha
, D

r 
Ju

di
th

 K
el

ne
r

C
en

tr
o 

de
 I

nf
or

m
at

ic
a,

 U
ni

ve
rs

id
ad

e 
Fe

de
ra

l d
e

Pe
rn

am
bu

co

3.
2.

3.
2 

A
pp

lic
at

io
n 

of
 E

ra
su

re
-o

nl
y 

D
ec

od
ed

R
ee

d-
So

lo
m

on
 C

od
es

 in
 C

el
l R

ec
ov

er
y 

fo
r

C
on

ge
st

ed
 A

T
M

 N
et

w
or

ks
D

r 
B

eh
na

m
 K

am
al

i
M

er
ce

r 
U

ni
ve

rs
ity

3.
2.

3.
3 

O
n-

D
em

an
d 

A
ss

oc
ia

tiv
ity

-B
as

ed
M

ul
tic

as
t R

ou
tin

g 
fo

r 
A

d 
H

oc
 M

ob
ile

 N
et

w
or

ks
Pr

of
 C

ha
i K

eo
ng

 T
oh

, M
r 

Sa
nt

ith
or

n 
B

un
ch

ua
,

M
r 

G
ui

lle
rm

o 
G

ui
ch

al
G

eo
rg

ia
 I

ns
tit

ut
e 

of
 T

ec
hn

ol
og

y

3.
2.

3.
4 

O
pt

im
um

 R
at

e 
an

d 
Po

w
er

 A
da

pt
at

io
n 

fo
r

M
ul

tir
at

e 
C

D
M

A
Sy

ed
 J

af
ar

, D
r 

A
nd

re
a 

G
ol

ds
m

ith
St

an
fo

rd
 U

ni
ve

rs
ity

3.
2.

3.
5 

Q
ua

lit
y 

of
 S

er
vi

ce
 C

on
tr

ol
 o

ve
r 

G
PR

S
D

at
a 

N
et

w
or

k
D

r 
Sh

ia
o-

L
i T

sa
o

In
du

st
ri

al
 T

ec
hn

ol
og

y 
R

es
ea

rc
h 

In
st

itu
te

W
ed

ne
sd

ay
 T

ra
ck

2 
3:

30
P

M

M
ul

ti
m

ed
ia

B
ac

kb
ay

 W
T

C
 M

L

3.
2.

4.
1 

IE
E

E
 8

02
.1

1 
an

d 
E

T
SI

 H
ip

er
la

n 
T

yp
e 

1:
Pe

rf
or

m
an

ce
 C

om
pa

ri
so

n 
un

de
r 

In
fl

ue
nc

e 
of

 a
B

ur
st

-N
oi

se
 C

ha
nn

el
M

r 
Z

or
an

 H
ad

zi
-V

el
ko

v,
 M

r 
B

or
is

 S
pa

se
no

vs
ki

Fa
cu

lty
 o

f 
E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

 a
t M

ac
ed

on
ia

3.
2.

4.
2 

T
C

P 
ov

er
 A

sy
m

m
et

ri
c 

C
D

M
A

 R
ad

io
L

in
ks

M
r 

Y
on

g 
B

ai
, O

gi
el

sk
iA

nd
y

W
IN

L
A

B
, R

ut
ge

rs
 U

ni
ve

rs
ity

3.
2.

4.
3 

B
lo

ck
 C

od
es

 w
ith

 S
of

t-
de

ci
si

on
 T

re
lli

s
D

ec
od

in
g 

in
 C

om
pr

es
se

d 
Im

ag
e 

T
ra

ns
m

is
si

on
ov

er
 R

ay
le

ig
h 

Fa
di

ng
 C

ha
nn

el
D

r 
Y

ua
n 

D
on

gf
en

g,
 M

s 
G

ao
 C

hu
ny

an
D

ep
ar

tm
en

t o
f 

E
le

ct
ro

ni
cs

 E
ng

in
ee

ri
ng

,
Sh

an
do

ng
 U

ni
ve

rs
ity

3.
2.

4.
4 

E
va

lu
at

io
n 

of
 M

ob
ile

 A
d 

H
oc

 N
et

w
or

k-
in

g 
T

ec
hn

iq
ue

s 
in

 a
 C

el
lu

la
r 

N
et

w
or

k
Pr

of
 R

am
je

e 
Pr

as
ad

, M
r 

C
ar

l W
ijt

in
g

C
en

te
r 

fo
r 

Pe
rs

on
 K

om
m

un
ik

at
io

n,
 A

al
bo

rg
U

ni
ve

rs
ity

3.
2.

4.
5 

E
rl

an
g 

C
ap

ac
ity

 o
f 

C
D

M
A

 S
ys

te
m

s 
w

ith
A

da
pt

iv
e 

A
rr

ay
s

D
r 

Pe
te

r 
M

cL
an

e,
 M

r 
Sr

ik
an

th
 S

ub
ra

m
an

ia
n

Q
ue

en
’s

 U
ni

ve
rs

ity



11

W
ed

ne
sd

ay
 T

ra
ck

3 
08

:3
0A

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

3.
3.

1.
1 

Pe
rf

or
m

an
ce

 o
f 

T
C

P/
IP

 o
ve

r 
IS

-2
00

0
B

as
ed

 C
D

M
A

 R
ad

io
 L

in
ks

D
r 

A
sh

ok
 R

ud
ra

pa
tn

a,
 M

r 
Y

on
g 

B
ai

, D
r 

Pe
ng

fe
i

Z
hu

B
el

l L
ab

s,
 L

uc
en

t T
ec

hn
ol

og
ie

s

3.
3.

1.
2 

Pe
rf

or
m

an
ce

 o
f 

M
ul

tic
ar

ri
er

 C
D

M
A

 w
ith

M
SK

 M
od

ul
at

io
n 

an
d 

O
ne

-b
it 

D
if

fe
re

nt
ia

l
D

et
ec

tio
n 

in
 a

 M
ul

tip
at

h 
Fa

di
ng

 C
ha

nn
el

D
r 

Sa
id

 E
ln

ou
bi

, D
r 

A
bb

as
 E

lS
ha

m
ly

A
le

xa
nd

ri
a 

U
ni

ve
rs

ity

3.
3.

1.
3 

Pe
rf

or
m

an
ce

 o
f 

Sp
ac

e-
T

im
e 

M
ul

ti-
us

er
D

et
ec

tio
n 

in
 S

yn
ch

ro
no

us
 D

S-
C

D
M

A
 S

ys
te

m
s

w
ith

 F
E

C
 C

od
in

g
M

r 
W

al
aa

 H
am

ou
da

, D
r 

Pe
te

r 
M

cL
an

e
Q

ue
en

’s
 U

ni
ve

rs
ity

3.
3.

1.
4 

In
te

lli
ge

nt
 C

al
l A

dm
is

si
on

 C
on

tr
ol

 f
or

D
if

fe
re

nt
ia

te
d 

Q
oS

 P
ro

vi
si

on
in

gs
 in

 W
id

eb
an

d
C

D
M

A
 C

el
lu

la
r 

Sy
st

em
s

C
hu

ng
-J

u 
C

ha
ng

, M
r 

Sc
ot

t S
he

n
D

ep
. o

f 
C

om
m

. E
ng

. o
f 

N
at

io
na

l C
hi

ao
 T

un
g

U
ni

v.
, T

ai
w

an

3.
3.

1.
5 

D
yn

am
ic

 3
G

 N
et

w
or

k 
Se

le
ct

io
n 

fo
r

In
cr

ea
si

ng
 th

e 
C

om
pe

tit
io

n 
in

 th
e 

M
ob

ile
C

om
m

un
ic

at
io

ns
 M

ar
ke

t
M

r 
G

w
en

ae
l L

E
 B

O
D

IC
, D

r 
D

em
es

si
e 

G
IR

M
A

,
D

r 
Ja

m
es

 I
R

V
IN

E
U

ni
ve

rs
ity

 o
f 

St
ra

th
cl

yd
e

W
ed

ne
sd

ay
 T

ra
ck

3 
10

:3
0A

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

3.
3.

2.
1 

E
ff

ic
ie

nt
 W

at
er

-f
ill

in
g 

A
lg

or
ith

m
s 

fo
r

G
au

ss
ia

n 
M

ul
tia

cc
es

s 
C

ha
nn

el
 w

ith
 I

SI
M

r 
C

ha
oh

ua
ng

 Z
en

g,
 M

s 
L

ou
is

e 
H

oo
, D

r 
Jo

hn
C

io
ff

i
St

an
fo

rd
 U

ni
ve

rs
ity

3.
3.

2.
2 

D
yn

am
ic

 T
im

e-
D

iv
is

io
n-

D
up

le
x

W
ir

el
es

s 
L

oc
al

 L
oo

p
D

r 
M

oh
se

n 
K

av
eh

ra
d,

 D
r 

Ju
ns

on
g 

L
i, 

D
r

R
ei

na
ld

o 
V

al
en

zu
el

a
T

he
 P

en
ns

yl
va

ni
a 

St
at

e 
U

ni
ve

rs
ity

3.
3.

2.
3 

A
dm

is
si

on
 C

on
tr

ol
 f

or
 F

ut
ur

e 
M

ul
ti-

Se
rv

ic
e 

W
id

eb
an

d 
D

ir
ec

t-
Se

qu
en

ce
 C

D
M

A
(W

C
D

M
A

) 
Sy

st
em

M
r.

 B
jo

rn
 H

je
lm

U
ni

ve
rs

ity
 o

f 
C

ol
or

ad
o

3.
3.

2.
4 

A
na

ly
si

s 
of

 th
e 

U
pl

in
k 

of
 a

n 
A

sy
nc

hr
o-

no
us

 M
ul

ti-
us

er
 D

M
T

 O
FD

M
A

 S
ys

te
m

E
ng

 A
nd

re
a 

T
on

el
lo

, D
r 

N
ic

ol
a 

L
au

re
nt

i, 
Pr

of
Si

lv
an

o 
Pu

po
lin

U
ni

ve
rs

ity
 o

f 
Pa

do
va

 -
 D

E
I 

- 
D

ep
ar

tm
en

t o
f

E
le

ct
ro

ni
cs

3.
3.

2.
5 

R
ad

io
 L

in
k 

Pe
rf

or
m

an
ce

 a
nd

 T
ra

ff
ic

C
ap

ac
ity

 o
f 

In
do

or
 W

ir
el

es
s 

Sy
st

em
s 

In
te

gr
at

ed
w

ith
 O

ut
do

or
 C

el
lu

la
r

D
r 

Fo
rt

un
at

o 
Sa

nt
uc

ci
, D

r 
Fa

bi
o 

G
ra

zi
os

i, 
In

g
V

al
er

io
 D

i C
la

ud
io

U
ni

ve
rs

ity
 o

f 
L

’A
qu

ila
, D

ep
t. 

of
 E

le
ct

ri
ca

l
E

ng
in

ee
ri

ng

W
ed

ne
sd

ay
 T

ra
ck

3 
1:

30
P

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

3.
3.

3.
1 

A
dm

is
si

on
 C

on
tr

ol
 in

 W
ir

el
es

s 
Sy

st
em

s
w

ith
 H

et
er

og
en

eo
us

 T
ra

ff
ic

 a
nd

 O
ve

rl
ay

 C
el

l
St

ru
ct

ur
e

D
r 

Fo
rt

un
at

o 
Sa

nt
uc

ci
, D

r 
W

ei
 H

ua
ng

, P
ro

f
V

ija
y 

K
. B

ha
rg

av
a

U
ni

ve
rs

ity
 o

f 
L

’A
qu

ila
, D

ep
t. 

of
 E

le
ct

ri
ca

l
E

ng
in

ee
ri

ng

3.
3.

3.
2 

A
n 

Im
pr

ov
ed

 C
ha

nn
el

 I
nv

er
si

on
 B

as
ed

A
da

pt
iv

e 
O

FD
M

 S
ys

te
m

 in
 th

e 
Pr

es
en

ce
 o

f
C

ha
nn

el
 E

rr
or

s 
an

d 
R

ap
id

 T
im

e 
V

ar
ia

tio
ns

M
r 

E
m

ad
 A

l-
Su

sa
, P

ro
f 

R
ic

ha
rd

 O
rm

on
dr

oy
d

U
ni

ve
rs

ity
 o

f 
B

at
h

3.
3.

3.
3 

In
te

gr
at

ed
 A

ir
 I

nt
er

fa
ce

 A
cc

es
s 

Sc
he

m
es

fo
r 

B
ro

ad
ba

nd
 W

ir
el

es
s 

C
om

m
un

ic
at

io
ns

M
r 

G
al

ile
o 

D
e 

O
ba

ld
ia

, D
r 

D
av

e 
G

ra
ce

, M
r 

T
im

T
oz

er
U

ni
ve

rs
ity

 o
f 

Y
or

k

3.
3.

3.
4 

A
 M

od
if

ie
d 

H
op

fi
el

d 
N

eu
ra

l N
et

w
or

k
A

lg
or

ith
m

 f
or

 C
el

lu
la

r 
R

ad
io

 C
ha

nn
el

A
ss

ig
nm

en
t

D
r 

Sa
ie

d 
E

ln
ou

bi
, D

r 
N

aw
al

 A
. E

l-
Fi

sh
aw

y,
 E

ng
.

W
ae

l E
l-

Se
rs

y
Fa

cu
lty

 o
f 

E
le

ct
ro

ni
c 

E
ng

in
ee

ri
ng

 a
t M

en
ou

f

3.
3.

3.
5 

A
 N

ov
el

 F
H

SS
 M

ul
tip

le
-A

cc
es

s 
Sy

st
em

U
si

ng
 M

-a
ry

 O
rt

ho
go

na
l W

al
sh

 M
od

ul
at

io
n

M
r 

Jo
on

yo
un

g 
C

ho
, M

r 
Y

ou
ha

n 
K

im
, D

r
K

yu
ng

w
ho

on
 C

he
un

Po
ha

ng
 U

ni
ve

rs
ity

 o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y,

K
O

R
E

A
 (

R
O

K
)

W
ed

ne
sd

ay
 T

ra
ck

3 
3:

30
P

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

3.
3.

4.
1 

Q
ua

lit
y 

of
 S

er
vi

ce
 a

nd
 G

ra
de

 o
f 

Se
rv

ic
e

O
pt

im
is

at
io

n 
w

ith
 D

is
tr

ib
ut

ed
 D

yn
am

ic
 C

ha
nn

el
A

llo
ca

tio
n 

Sc
he

m
es

 B
as

ed
 o

n 
H

op
fi

el
d 

N
eu

ra
l

N
et

w
or

k 
A

lg
or

ith
m

s
M

r 
O

sc
ar

 L
az

ar
o,

 D
r 

D
em

es
si

e 
G

ir
m

a
U

ni
ve

rs
ity

 o
f 

St
ra

th
cl

yd
e

3.
3.

4.
2 

H
ig

h-
ra

te
 O

FD
M

 C
od

es
 f

or
 P

ea
k

E
nv

el
op

e 
Po

w
er

 R
ed

uc
tio

n 
an

d 
E

rr
or

 C
or

re
ct

io
n

M
r 

M
ak

ot
o 

Y
os

hi
da

, M
r 

E
iz

ou
 I

sh
iz

u,
 M

r 
Sa

ito
T

am
io

Fu
jit

su
 L

ab
or

at
or

ie
s 

L
T

D
.

3.
3.

4.
3 

T
ru

nk
in

g 
E

ff
ic

ie
nc

y 
an

d 
L

oa
d 

B
al

an
ce

fo
r 

M
ul

tip
le

-C
ar

ri
er

 C
D

M
A

 S
ys

te
m

s
D

r 
A

lle
n 

H
e,

 M
ar

kN
ew

bu
ry

L
uc

en
t T

ec
hn

ol
og

ie
s

3.
3.

4.
4 

Sp
at

ia
l C

D
M

A
 -

 A
 D

is
tr

ib
ut

ed
 M

ul
tip

le
A

nt
en

na
 A

cc
es

s 
M

et
ho

d 
fo

r 
B

ro
ad

ba
nd

 W
ir

el
es

s
C

om
m

un
ic

at
io

n
D

r 
Jo

se
ph

 H
ui

A
ri

zo
na

 S
ta

te
 U

ni
ve

rs
ity

3.
3.

4.
5 

T
he

or
et

ic
al

 A
na

ly
si

s 
of

 th
e 

Pi
lo

t T
on

es
A

ss
is

te
d 

C
O

FD
M

 S
ys

te
m

 o
ve

r 
Fa

st
 M

ul
tip

at
h

Fa
di

ng
 C

ha
nn

el
s

M
r 

L
ei

 W
an

, D
r 

V
im

al
 K

is
ho

re
 D

ub
ey

C
om

m
 R

es
 L

ab
, S

ch
oo

l o
f 

E
E

E
, N

an
ya

ng
T

ec
hn

ol
og

ic
al

 U
ni

v.



12

W
ed

ne
sd

ay
 T

ra
ck

4 
08

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

3.
4.

1.
1 

Pr
e-

eq
ua

liz
at

io
n 

of
 M

IM
O

 W
ir

el
es

s
C

ha
nn

el
s 

w
ith

 D
el

ay
 S

pr
ea

d
M

r 
H

em
an

th
 S

am
pa

th
, D

r 
H

el
m

ut
 B

ol
cs

ke
i, 

D
r

Pa
ul

ra
j A

ro
gy

as
w

am
i

St
an

fo
rd

 U
ni

ve
rs

ity

3.
4.

1.
2 

C
om

bi
ni

ng
 T

ur
bo

-C
od

e 
an

d 
C

o-
ch

an
ne

l
In

te
rf

er
en

ce
 C

an
ce

lla
tio

n
M

s 
H

ir
ok

o 
H

is
at

a,
 D

r 
Ju

n 
H

or
ik

os
hi

G
un

m
a 

U
ni

ve
rs

ity

3.
4.

1.
3 

A
da

pt
iv

e 
Su

cc
es

si
ve

 I
nt

er
fe

re
nc

e
C

an
ce

lla
tio

n 
fo

r 
th

e 
IS

-9
5 

U
pl

in
k

Pr
of

 J
oh

n 
Sh

yn
k,

 M
r 

K
ue

i-
C

hi
an

g 
L

ai
U

ni
ve

rs
ity

 o
f 

C
al

if
or

ni
a,

 S
an

ta
 B

ar
ba

ra

3.
4.

1.
4 

In
iti

al
 C

ha
ra

ct
er

is
at

io
n 

of
 M

ul
tip

le
-I

np
ut

M
ul

tip
le

-O
ut

pu
t (

M
IM

O
) 

C
ha

nn
el

s 
fo

r 
Sp

ac
e-

T
im

e 
C

om
m

un
ic

at
io

n
D

r 
M

ar
k 

B
ea

ch
, M

r 
D

ar
re

n 
M

cN
am

ar
a,

 D
r 

Pe
te

r
K

ar
ls

so
n

U
ni

ve
rs

ity
 o

f 
B

ri
st

ol

3.
4.

1.
5 

A
pp

lic
at

io
n 

of
 R

S-
co

de
d 

M
PS

K
M

od
ul

at
io

n 
Sc

en
ar

io
s 

to
 C

om
pr

es
se

d 
Im

ag
e

C
om

m
un

ic
at

io
n 

in
 M

ob
ile

 F
ad

in
g 

C
ha

nn
el

M
r 

Z
ha

ng
 L

iju
n,

 P
ro

f 
C

ao
 Z

hi
ga

ng
, M

s 
G

ao
C

hu
ny

an
St

at
e 

K
ey

 L
ab

 o
n 

M
ic

ro
w

av
e 

an
d 

D
ig

ita
l

C
om

m
un

ic
at

io
n

W
ed

ne
sd

ay
 T

ra
ck

4 
10

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

3.
4.

2.
1 

Pa
ra

lle
l D

ec
od

in
g 

of
 T

ur
bo

 C
od

es
 U

si
ng

So
ft

 O
ut

pu
t T

-A
lg

or
ith

m
s.

M
r 

U
da

ya
n 

D
as

gu
pt

a,
 D

r 
K

ri
sh

na
 N

ar
ay

an
an

D
ep

ar
tm

en
t o

f 
E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

, T
ex

as
A

&
M

 U
ni

ve
rs

ity
,

3.
4.

2.
2 

A
m

pl
itu

de
 a

nd
 P

ha
se

 E
st

im
at

io
n

C
on

si
de

ra
tio

ns
 f

or
 A

sy
nc

hr
on

ou
s 

C
D

M
A

 w
ith

Su
pe

ro
rt

ho
go

na
l C

od
es

 a
nd

 S
uc

ce
ss

iv
e

In
te

rf
er

en
ce

 C
an

ce
lla

tio
n

M
r 

Je
ff

re
y 

A
nd

re
w

s,
 D

r 
T

er
es

a 
M

en
g

St
an

fo
rd

 U
ni

ve
rs

ity

3.
4.

2.
3 

R
A

K
E

 R
ec

ei
ve

r 
w

ith
 A

da
pt

iv
e

In
te

rf
er

en
ce

 C
an

ce
lle

rs
 f

or
 a

 D
S-

C
D

M
A

 S
ys

te
m

in
 M

ul
tip

at
h 

Fa
di

ng
Jo

o 
H

yu
n 

Y
i, 

Ja
e 

H
on

gL
ee

Sh
oo

l o
f 

E
le

ct
ri

ca
l E

ng
in

ee
ri

ng
, S

eo
ul

 N
at

io
na

l
U

ni
ve

rs
ity

3.
4.

2.
4 

Jo
in

t E
qu

al
iz

at
io

n 
an

d 
D

ec
od

in
g 

of
T

re
lli

s 
C

od
ed

 S
ig

na
ls

 U
si

ng
 th

e 
G

en
er

al
iz

ed
V

ite
rb

i A
lg

or
ith

m
M

r 
R

ap
ha

el
 V

IS
O

Z
, M

r 
A

nt
oi

ne
 B

er
th

et
, M

r
Pa

tr
ic

k 
T

or
te

lie
r

Fr
an

ce
 T

el
ec

om

3.
4.

2.
5 

Pe
rf

or
m

an
ce

 o
f 

H
D

-P
ar

al
le

l I
nt

er
fe

re
nc

e
C

an
ce

lla
tio

n 
in

 D
S-

C
D

M
A

 S
ys

te
m

D
r 

X
ue

 G
ao

, M
r 

C
he

ng
sh

u 
L

i
M

od
er

n 
C

om
m

un
ic

at
io

n 
R

es
ea

rc
h 

In
st

itu
te

W
ed

ne
sd

ay
 T

ra
ck

4 
1:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

3.
4.

3.
1 

R
ed

uc
in

g 
th

e 
E

rr
or

 F
lo

or
 in

 T
ur

bo
 C

od
es

by
 U

si
ng

 N
on

-B
in

ar
y 

C
on

st
itu

en
t E

nc
od

er
s

D
r 

Ja
vi

er
 G

ar
ci

a-
Fr

ia
s

U
ni

ve
rs

ity
 o

f 
D

el
aw

ar
e

3.
4.

3.
2 

A
 N

ew
 E

ff
ic

ie
nt

 D
ec

is
io

n-
A

id
ed

 I
SI

C
an

ce
le

r 
fo

r 
M

ob
ile

 C
om

m
un

ic
at

io
n 

Sy
st

em
s

M
r 

Pa
no

s 
K

ar
ai

va
zo

gl
ou

, P
ro

f 
K

os
ta

s 
B

er
be

ri
di

s
U

ni
ve

rs
ity

 o
f 

Pa
tr

as

3.
4.

3.
3 

N
ew

 T
C

M
 C

od
es

 f
or

 A
W

G
N

 a
nd

 I
SI

C
ha

nn
el

 b
y 

M
at

ch
ed

 S
ym

bo
l-

M
ap

pi
ng

 M
et

ho
d

M
r 

K
ea

tti
sa

k 
Sr

ip
im

an
w

at
, D

r 
R

.M
.A

.P
.

R
aj

at
he

va
, D

r 
K

az
i A

hm
ed

T
el

ec
om

m
un

ic
at

io
ns

 p
ro

gr
am

, A
si

an
 I

ns
tit

ut
e 

of
T

ec
hn

ol
og

y.

3.
4.

3.
4 

In
te

rf
er

en
ce

 S
up

pr
es

si
on

 R
ec

ei
ve

r 
w

ith
A

da
pt

iv
e 

A
nt

en
na

 A
rr

ay
 f

or
 C

od
e 

D
iv

is
io

n
M

ul
tip

le
 A

cc
es

s 
C

om
m

un
ic

at
io

n 
Sy

st
em

s
M

r 
W

ei
gu

an
g 

H
ou

, D
r 

H
yu

ck
 K

w
on

W
ic

hi
ta

 S
ta

te
 U

ni
ve

rs
ity

3.
4.

3.
5 

A
 N

ew
 S

pa
ce

-t
im

e 
M

in
im

um
 V

ar
ia

nc
e

R
ec

ei
ve

r 
fo

r 
C

D
M

A
 S

ys
te

m
s 

an
d 

its
 P

er
fo

r-
m

an
ce

 A
na

ly
si

s
Jo

ow
an

 K
im

, S
oo

ho
ng

K
im

, J
oo

hw
an

 C
hu

n
SK

 T
el

ec
om

 (
IM

T
-2

00
0 

D
ev

el
op

m
en

t G
ro

up
)

W
ed

ne
sd

ay
 T

ra
ck

4 
3:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

3.
4.

4.
1 

C
om

bi
ne

d 
D

A
/D

D
/N

D
A

 C
ha

nn
el

E
st

im
at

io
n 

T
ec

hn
iq

ue
s 

fo
r 

D
ow

nl
in

k 
W

C
D

M
A

M
rs

 E
le

na
-S

im
on

a 
L

oh
an

, D
r 

M
ar

kk
u 

R
en

fo
rs

T
am

pe
re

 U
ni

ve
rs

ity
 o

f 
T

ec
hn

ol
og

y

3.
4.

4.
2 

E
va

lu
at

io
n 

of
 th

e 
M

A
P 

D
ec

od
in

g 
fo

r 
th

e
T

ur
bo

 C
od

es
 o

f 
IM

T
-2

00
0

M
r 

G
yo

ng
su

 L
ee

, S
in

-C
ho

ng
Pa

rk
In

fo
rm

at
io

n 
an

d 
C

om
m

un
ic

at
io

ns
 U

ni
ve

rs
ity

3.
4.

4.
3 

A
 S

pr
ea

di
ng

 S
eq

ue
nc

e 
A

llo
ca

tio
n

Pr
oc

ed
ur

e 
fo

r 
M

C
-C

D
M

A
 T

ra
ns

m
is

si
on

Sy
st

em
s

D
r 

D
av

id
 M

ot
tie

r,
 M

r 
D

am
ie

n 
C

as
te

la
in

M
its

ub
is

hi
 E

le
ct

ri
c 

IT
E

3.
4.

4.
4 

Im
pr

ov
ed

 V
ite

rb
i D

ec
od

er
 M

et
ri

cs
 f

or
T

w
o-

St
ag

e 
D

et
ec

to
rs

 in
 D

S-
C

D
M

A
M

r 
A

ym
an

 E
le

za
bi

, D
r 

A
le

xa
nd

ra
 D

ue
l-

H
al

le
n

N
or

th
 C

ar
ol

in
a 

St
at

e 
U

ni
ve

rs
ity

3.
4.

4.
5 

It
er

at
iv

e 
Su

pe
r-

E
xp

on
en

tia
l-

E
st

im
at

or
fo

r 
Fa

st
 B

lin
d 

C
ha

nn
el

 I
de

nt
if

ic
at

io
n 

of
 M

ob
ile

R
ad

io
 F

ad
in

g 
C

ha
nn

el
s

M
r 

A
nd

re
as

 S
ch

m
id

ba
ue

r
In

st
itu

te
 f

or
 C

om
m

un
ic

at
io

ns
 E

ng
in

ee
ri

ng
(L

N
T

)



13

W
ed

ne
sd

ay
 T

ra
ck

5 
08

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

3.
5.

1.
1 

Pe
rf

or
m

an
ce

 o
f 

T
C

M
 S

ch
em

es
 o

ve
r

E
qu

al
iz

ed
 C

ha
nn

el
s

D
r 

T
ho

 L
e-

N
go

c,
 D

r 
H

ic
he

m
 B

es
be

s
C

on
co

rd
ia

 U
ni

ve
rs

ity

3.
5.

1.
2 

O
pt

im
al

 A
da

pt
iv

e 
Pr

ec
od

in
g 

fo
r

Fr
eq

ue
nc

y-
Se

le
ct

iv
e 

N
ag

ak
am

i-
m

 F
ad

in
g

C
ha

nn
el

s
D

r 
A

nn
a 

Sc
ag

lio
ne

, P
ro

f 
Se

rg
io

 B
ar

ba
ro

ss
a,

 P
ro

f
G

eo
rg

io
s 

G
ia

nn
ak

is
U

ni
ve

rs
ity

 o
f 

M
in

ne
so

ta

3.
5.

1.
3 

B
lin

d 
A

da
pt

iv
e 

M
ul

tiu
se

r 
D

et
ec

tio
n 

fo
r

M
ul

tir
at

e 
C

D
M

A
D

r 
Iv

an
 H

ow
itt

, M
r 

N
ea

l S
ei

dl
, D

r 
Ja

m
es

 R
ic

hi
e

U
ni

ve
rs

ity
 o

f 
W

is
co

ns
in

 -
 M

ilw
au

ke
e

3.
5.

1.
4 

So
ft

-O
ut

pu
t M

-A
lg

or
ith

m
 f

or
 th

e
C

on
ca

te
na

tio
n 

of
 D

et
ec

tin
g 

an
d 

D
ec

od
in

g
M

r 
H

ua
iy

u 
D

ou
, M

r 
X

ia
ng

ni
ng

 F
an

, M
r

G
ua

ng
gu

o 
B

i
So

ut
he

as
t U

ni
ve

rs
ity

3.
5.

1.
5 

D
em

od
ul

at
io

n 
of

 D
2P

SK
 w

ith
 a

 D
PS

K
D

et
ec

to
r 

an
d 

Im
pr

ov
ed

 E
rr

or
 P

er
fo

rm
an

ce
 in

A
W

G
N

D
r 

Sh
ou

xi
ng

 Q
u,

 M
r 

Y
ua

n 
Ji

an
g

C
ad

en
ce

 D
es

ig
n 

Sy
st

em
s

W
ed

ne
sd

ay
 T

ra
ck

5 
10

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

3.
5.

2.
1 

A
 M

et
ho

d 
to

 I
m

pr
ov

e 
th

e 
T

ra
ns

m
is

si
on

Pe
rf

or
m

an
ce

 u
nd

er
 S

lo
w

 to
 F

as
t F

ad
in

g
E

nv
ir

on
m

en
t

M
s 

Y
os

hi
ko

 S
ai

to
, M

r 
K

ei
ic

hi
 K

ita
ga

w
a,

 M
r

M
its

ur
u 

U
es

ug
i

M
at

su
sh

ita
 C

om
m

un
ic

at
io

n 
In

du
st

ri
al

 C
o.

, L
td

.

3.
5.

2.
2 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 a

 D
ir

ec
t

C
on

ve
rs

io
n 

R
ad

io
 f

or
 T

ri
-B

an
d 

G
SM

 a
nd

 G
PR

S
M

r 
D

an
ie

l F
ag

ue
A

na
lo

g 
D

ev
ic

es
, I

nc
.

3.
5.

2.
3 

E
va

lu
at

io
n 

of
 L

in
k-

le
ve

l P
er

fo
rm

an
ce

Im
pr

ov
em

en
ts

 b
y 

U
si

ng
 S

m
ar

t A
nt

en
na

s 
fo

r 
th

e
T

D
-C

D
M

A
 B

as
ed

 U
T

R
A

 T
D

D
 M

ob
ile

 R
ad

io
Sy

st
em

M
r 

G
er

al
d 

L
eh

m
an

n
SI

E
M

E
N

S 
A

G
, G

er
m

an
y

3.
5.

2.
4 

A
 F

as
t S

el
ec

tiv
e-

D
ir

ec
tio

n 
M

M
SE

T
im

in
g 

R
ec

ov
er

y 
A

lg
or

ith
m

D
r 

H
an

ks
 z

en
g,

 D
r 

Y
e 

(G
eo

ff
re

y)
 L

i, 
D

r 
Ja

ck
W

in
te

rs
A

T
&

T
 L

ab
s-

R
es

ea
rc

h

3.
5.

2.
5 

It
er

at
iv

e 
C

ha
nn

el
 E

st
im

at
io

n 
an

d
D

ec
od

in
g 

w
ith

 P
ro

du
ct

 C
od

es
 in

 M
ul

tic
ar

ri
er

Sy
st

em
s

M
r 

Fr
ie

de
r 

Sa
nz

i, 
M

r 
St

ep
ha

n 
te

n 
B

ri
nk

In
st

itu
te

 o
f 

T
el

ec
om

m
un

ic
at

io
ns

W
ed

ne
sd

ay
 T

ra
ck

5 
1:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

3.
5.

3.
1 

C
od

in
g 

of
 P

PM
 B

as
ed

 M
od

ul
at

io
n

T
ec

hn
iq

ue
s 

to
 I

m
pr

ov
e 

th
e 

Pe
rf

or
m

an
ce

 o
f

In
fr

ar
ed

 W
L

A
N

’s
M

r 
R

ui
 A

lv
es

, D
r 

A
til

io
 G

am
ei

ro
In

st
itu

te
 o

f 
T

el
ec

om
m

un
ic

at
io

ns

3.
5.

3.
2 

O
pt

im
al

 S
eq

ue
nc

es
 to

 S
up

pr
es

s 
th

e
M

ul
tiu

se
r 

In
te

rf
er

en
ce

 f
or

 C
D

M
A

 S
ys

te
m

s
M

r 
Ji

bi
ng

 W
an

g,
 D

r 
M

in
g 

Z
ha

o,
 D

r 
Sh

iD
on

g
Z

ho
u

T
si

ng
hu

a 
U

ni
ve

rs
ity

3.
5.

3.
3 

T
ur

bo
 D

ec
od

in
g 

in
 a

 R
ay

le
ig

h 
Fa

di
ng

C
ha

nn
el

 w
ith

 E
st

im
at

ed
 C

ha
nn

el
-S

ta
te

In
fo

rm
at

io
n

M
r 

Sh
in

 H
yu

nd
on

g,
 M

r 
K

im
 S

un
gh

w
an

, M
r 

L
ee

Ja
e 

H
on

g
Se

ou
l N

at
io

na
l U

ni
ve

rs
ity

, I
ns

tit
ut

e 
of

 N
ew

M
ed

ia
 &

 C
om

m
un

.

3.
5.

3.
4 

A
 S

ea
rc

he
r 

fo
r 

th
e 

Sy
nc

hr
on

iz
at

io
n

C
ha

nn
el

 o
f 

W
C

D
M

A
M

r 
G

yo
ng

su
 L

ee
, S

in
-C

ho
ng

Pa
rk

In
fo

rm
at

io
n 

an
d 

C
om

m
un

ic
at

io
ns

 U
ni

ve
rs

ity

3.
5.

3.
5 

R
ed

uc
ed

-C
om

pl
ex

ity
 M

A
P 

E
qu

al
iz

er
 f

or
D

is
pe

rs
iv

e 
C

ha
nn

el
s

M
r 

M
ic

ha
el

 L
op

ez
, D

r 
K

am
bi

z 
Z

an
gi

, D
r 

Ju
ng

-
Fu

 C
he

ng
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

W
ed

ne
sd

ay
 T

ra
ck

5 
3:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

3.
5.

4.
1 

M
ob

ile
 R

ad
io

 M
ul

ti-
L

in
k 

A
na

ly
si

s
D

r 
Jo

nq
yi

n 
Su

n,
 I

rv
in

gR
ee

d
L

uc
en

t T
ec

hn
ol

og
ie

s

3.
5.

4.
2 

A
n 

E
ff

ec
tiv

e 
C

IC
 (

C
o-

ch
an

ne
l I

nt
er

fe
r-

en
ce

 C
an

ce
lle

r)
 S

ch
em

e 
fo

r 
M

ul
ti-

ra
te

 C
D

M
A

M
r 

Su
zu

ki
 T

os
hi

no
ri

K
D

D
 R

&
D

 L
ab

or
at

or
ie

s 
In

c.

3.
5.

4.
3 

A
 N

ov
el

 C
oh

er
en

t D
em

od
ul

at
io

n 
fo

r 
M

-
Q

A
M

 O
FD

M
 S

ig
na

l O
pe

ra
tin

g 
in

 th
e 

B
ur

st
M

od
e

Pr
of

 H
id

eo
 K

ob
ay

as
hi

M
ie

 U
ni

ve
rs

ity

3.
5.

4.
4 

A
 N

ov
el

 S
ym

bo
l F

ra
m

e 
an

d 
C

ar
ri

er
Fr

eq
ue

nc
y 

Sy
nc

hr
on

iz
at

io
n 

fo
r 

B
ur

st
 M

od
e

O
FD

M
 S

ig
na

l
Pr

of
 H

id
eo

 K
ob

ay
as

hi
M

ie
 U

ni
ve

rs
ity

3.
5.

4.
5 

Pe
rf

or
m

an
ce

 o
f 

an
 E

xp
er

im
en

ta
l 3

84
 k

b/
s 

19
00

 M
H

z 
O

FD
M

 R
ad

io
 L

in
k 

in
 a

 W
id

e-
A

re
a

H
ig

h-
M

ob
ili

ty
 E

nv
ir

on
m

en
t

M
r 

B
ru

ce
 M

cN
ai

r,
 D

r 
L

eo
na

rd
 C

im
in

i, 
M

r
N

el
so

n 
So

lle
nb

er
ge

r
A

T
&

T
 L

ab
s 

- 
R

es
ea

rc
h



14

W
ed

ne
sd

ay
 T

ra
ck

6 
08

:3
0A

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

3.
6.

1.
1 

T
ra

ns
m

is
si

on
 o

f 
E

m
be

dd
ed

 V
B

R
M

ul
tim

od
e 

E
nc

od
ed

 S
pe

ec
h 

on
 U

M
T

S 
C

om
m

on
Pa

ck
et

 C
ha

nn
el

s
D

r 
B

ab
ic

h 
Fu

lv
io

, D
r 

V
at

ta
 F

ra
nc

es
ca

, D
r 

D
eo

tto
L

ia
U

ni
ve

rs
ity

 o
f 

T
ri

es
te

, I
ta

ly

3.
6.

1.
2 

A
 C

on
ne

ct
io

n 
A

dm
is

si
on

 C
on

tr
ol

 U
si

ng
T

ra
ns

ie
nt

 O
ut

ag
e 

Pr
ob

ab
ili

ty
 in

 C
D

M
A

 S
ys

te
m

s
D

r 
Y

eo
ng

 M
in

 J
an

g,
 J

ee
hw

an
A

hn
E

T
R

I 
- 

R
ad

io
 &

 B
ro

ad
ca

st
in

g 
T

ec
h.

 L
ab

.

3.
6.

1.
3 

C
la

ss
if

ic
at

io
n 

an
d 

C
ha

ra
ct

er
is

at
io

n 
of

M
ob

ile
 B

ro
ad

ba
nd

 S
er

vi
ce

s
E

ng
 F

er
na

nd
o 

Jo
sé

 V
el

ez
, P

ro
f 

L
ui

s 
M

an
ue

l
C

or
re

ia
U

ni
ve

rs
ity

 o
f 

B
ei

ra
 I

nt
er

io
r

3.
6.

1.
4 

A
 C

os
t E

ff
ec

tiv
e 

Pa
gi

ng
 S

ch
em

e 
fo

r
IM

T
-2

00
0 

Sy
st

em
s

W
en

ye
 W

an
g

G
eo

rg
ia

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

W
ed

ne
sd

ay
 T

ra
ck

6 
10

:3
0A

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

3.
6.

2.
1 

H
ar

dw
ar

e-
Fi

tte
d 

M
od

el
in

g 
an

d
Si

m
ul

at
io

n 
of

 Q
oS

 o
f 

V
oI

P 
O

ve
r 

a 
W

ir
el

es
s

L
A

N
Pr

of
 K

av
eh

 P
ah

la
va

n
W

PI

3.
6.

2.
2 

U
pl

in
k 

C
ap

ac
ity

 o
f 

M
ul

tir
at

e 
M

ul
tic

el
l

C
D

M
A

 W
ir

el
es

s 
L

oc
al

 L
oo

p 
Sy

st
em

 w
ith

N
ar

ro
w

be
am

 A
nt

en
na

 a
nd

 S
IR

 B
as

ed
 P

ow
er

C
on

tr
ol

D
r 

Fr
an

co
is

 C
hi

n,
 M

r 
Y

an
 Z

ho
u,

 D
r 

Y
in

g-
C

ha
ng

L
ia

ng
C

en
tr

e 
fo

r 
W

ir
el

es
s 

C
om

m
un

ic
at

io
ns

3.
6.

2.
3 

D
iv

er
si

ty
 C

om
bi

ni
ng

 o
f 

a 
Fa

st
 V

ar
yi

ng
,

C
or

re
la

te
d 

M
ul

tip
at

h 
Fa

di
ng

 C
ha

nn
el

 f
or

 D
ir

ec
t-

Se
qu

en
ce

 S
pr

ea
d-

Sp
ec

tr
um

 S
ys

te
m

s
M

r 
W

en
 G

ao
, M

r 
Sh

ia
uh

e 
T

sa
i, 

D
r 

Ja
m

es
 S

.
L

eh
ne

rt
Sc

ho
ol

 o
f 

E
le

ct
ri

ca
l a

nd
 C

om
pu

te
r 

E
ng

in
ee

ri
ng

,
Pu

rd
ue

 U
ni

v.

3.
6.

2.
4 

A
 C

el
lu

la
r 

A
rc

hi
te

ct
ur

e 
fo

r 
Su

pp
or

tin
g

G
eo

ca
st

 S
er

vi
ce

s
M

r 
B

E
O

N
G

K
U

 A
N

N
ew

 J
er

se
y 

In
st

itu
te

 o
f 

T
ec

hn
ol

og
y

3.
6.

2.
5 

D
es

ig
n 

an
d 

Im
pl

em
en

ta
tio

n 
of

 a
n

E
xp

er
im

en
ta

l W
ir

el
es

s 
T

er
m

in
al

M
r 

Ja
n-

D
er

k 
B

ak
ke

r,
 D

r 
R

am
je

e 
Pr

as
ad

D
el

ft
 U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y

W
ed

ne
sd

ay
 T

ra
ck

6 
1:

30
P

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

3.
6.

3.
1 

So
ft

 H
an

do
ve

r 
G

ai
n 

in
 W

C
D

M
A

N
ic

ol
a 

B
in

uc
ci

, M
au

ri
zi

oC
as

el
li

E
ri

cs
so

n 
T

el
ec

om
un

ic
az

io
ni

 S
pA

3.
6.

3.
2 

V
oi

ce
/D

at
a 

T
ra

ns
m

is
si

on
s 

in
 C

om
m

on
Pa

ck
et

 C
ha

nn
el

 o
f 

3G
PP

M
r 

Ja
e-

W
oo

 S
o,

 D
r 

D
on

g-
H

o 
C

ho
D

ep
t. 

of
 E

E
, K

A
IS

T

3.
6.

3.
3 

Pe
rf

or
m

an
ce

 A
na

ly
si

s 
of

 G
ro

up
 H

an
do

ff
in

 F
ib

er
-O

pt
ic

 C
el

lu
la

r 
Sy

st
em

M
r 

Y
ou

ng
-u

k 
C

hu
ng

, D
r 

D
on

g-
H

o 
C

ho
D

ep
t. 

of
 E

E
, K

A
IS

T

3.
6.

3.
4 

O
n 

th
e 

R
ak

e 
R

ec
ei

ve
r 

Pe
rf

or
m

an
ce

D
r 

B
ou

je
m

aa
 H

at
em

, D
r 

Si
al

a 
M

oh
am

ed
Fr

an
ce

 T
el

ec
om

 C
N

E
T

/D
M

R
/I

IM

3.
6.

3.
5 

D
ea

lin
g 

w
ith

 L
oc

at
io

n 
U

nc
er

ta
in

ty
 in

M
ob

ile
 N

et
w

or
ks

 U
si

ng
 C

on
te

xt
ua

l T
em

po
ra

l
Fu

zz
y 

C
og

ni
tiv

e 
M

ap
s

M
r 

Sa
tis

h 
Ja

m
ad

ag
ni

Si
lic

on
 A

ut
om

at
io

n 
Sy

st
em

s

W
ed

ne
sd

ay
 T

ra
ck

6 
3:

30
P

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

3.
6.

4.
1 

T
he

 R
ou

gh
 R

oa
d 

to
 I

M
T

-2
00

0 
R

T
T

St
an

da
rd

M
r 

B
jö

rn
 H

je
lm

U
ni

ve
rs

ity
 o

f 
C

ol
or

ad
o,

 B
ou

ld
er

3.
6.

4.
2 

L
in

k 
Pe

rf
or

m
an

ce
 E

va
lu

at
io

n 
of

 E
G

PR
S

in
 L

A
 a

nd
 I

R
 M

od
es

D
r 

Sa
ng

ar
ap

ill
ai

 L
am

bo
th

ar
an

, D
r 

D
av

oo
d

M
ol

kd
ar

M
ot

or
ol

a

3.
6.

4.
3 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 C

el
lu

la
r

M
ob

ile
 S

ys
te

m
s 

w
ith

 S
uc

ce
ss

iv
e 

C
o-

C
ha

nn
el

In
te

rf
er

en
ce

 C
an

ce
lla

tio
n

M
r 

M
az

en
 H

as
na

, D
r 

M
oh

am
ed

 S
lim

 A
lo

ui
ni

U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta

, T
w

in
 C

iti
es

3.
6.

4.
4 

A
 N

ew
 T

yp
e 

of
 M

ul
tiu

se
r 

D
et

ec
to

r 
fo

r
C

D
M

A
 M

ob
ile

 C
om

m
un

ic
at

io
n

M
s 

Y
on

gy
u 

C
ha

ng
, M

r 
D

ac
he

ng
 Y

an
g,

 M
r

W
en

bo
 W

an
g

B
ei

jin
g 

U
ni

ve
rs

ity
 o

f 
Po

st
s 

an
d 

T
el

ec
om

m
un

ic
a-

tio
ns

3.
6.

4.
5 

A
dj

us
tm

en
t L

oo
p 

T
ra

ns
m

it 
Po

w
er

C
on

tr
ol

 D
ur

in
g 

So
ft

 H
an

do
ve

r 
in

 C
D

M
A

C
el

lu
la

r 
Sy

st
em

s
M

r 
K

oj
ir

o 
H

am
ab

e
N

E
C

 C
or

po
ra

tio
n



15

W
ed

ne
sd

ay
 T

ra
ck

7 
08

:3
0A

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

3.
7.

1.
1 

O
pt

im
iz

in
g 

A
nt

en
na

 P
ar

am
et

er
s 

fo
r

Se
ct

or
iz

ed
 W

-C
D

M
A

 N
et

w
or

ks
M

Sc
 S

ar
a 

St
ef

an
ss

on
, P

hD
 B

. C
hr

is
te

r 
V

.
Jo

ha
ns

so
n

A
llg

on
 S

ys
te

m
 A

B

3.
7.

1.
2 

A
n 

E
xc

lu
si

ve
 I

nt
er

gr
ou

p 
H

an
do

ff
A

lg
or

ith
m

 in
 F

ib
er

-O
pt

ic
 M

ic
ro

ce
ll/

Pi
co

ce
ll

R
ad

io
 S

ys
te

m
M

r 
Y

ou
ng

-u
k 

C
hu

ng
, D

r 
D

on
g-

H
o 

C
ho

D
ep

t. 
of

 E
E

, K
A

IS
T

3.
7.

1.
3 

E
nh

an
ce

d 
So

ft
 H

an
do

ve
r 

A
lg

or
ith

m
s 

fo
r

U
M

T
S 

Sy
st

em
M

r 
X

in
jie

 Y
an

g,
 D

r 
Sh

ah
ra

m
 G

ha
he

ri
-N

ir
i, 

D
r

R
ah

im
 T

af
az

ol
li

U
ni

ve
rs

ity
 o

f 
Su

rr
ey

3.
7.

1.
4 

A
ut

om
at

ic
 B

as
e 

St
at

io
n 

Pl
ac

em
en

t A
nd

D
im

en
si

on
in

g 
fo

r 
M

ob
ile

 N
et

w
or

k 
Pl

an
ni

ng
M

r 
X

ue
m

in
 H

ua
ng

, D
r 

U
lr

ic
h 

B
eh

r,
 P

ro
f 

W
er

ne
r

W
ie

sb
ec

k
In

st
itu

t f
ue

r 
H

oe
ch

st
fr

eq
ue

nz
te

ch
ni

k 
un

d
E

le
kt

ro
ni

k 
(I

H
E

)

3.
7.

1.
5 

Im
pa

ct
 o

f 
M

ob
ile

-O
ri

gi
na

te
d 

Sh
or

t
M

es
sa

ge
 S

er
vi

ce
 o

n 
th

e 
D

ig
ita

l C
on

tr
ol

 C
ha

nn
el

of
 T

D
M

A
 S

ys
te

m
s

M
r 

M
ila

p 
M

aj
m

un
da

r
SB

C
 T

ec
hn

ol
og

y 
R

es
ou

rc
es

, I
nc

.

W
ed

ne
sd

ay
 T

ra
ck

7 
10

:3
0A

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

3.
7.

2.
1 

Si
gm

oi
d-

B
as

is
 N

on
lin

ea
r 

Po
w

er
 C

on
tr

ol
A

lg
or

ith
m

 f
or

 M
ob

ile
 R

ad
io

 S
ys

te
m

s
M

r 
Z

ek
er

iy
a 

U
yk

an
, D

r 
H

ei
kk

i K
oi

vo
H

el
si

nk
i U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y,

 C
on

tr
ol

E
ng

in
ee

ri
ng

 L
ab

.

3.
7.

2.
2 

M
od

if
ic

at
io

n 
of

 M
ax

im
um

 P
ow

er
H

an
do

ff
 w

ith
 T

im
er

 (
M

PH
T

) 
A

lg
or

ith
m

 in
C

el
lu

la
r 

M
ob

ile
 C

om
m

un
ic

at
io

ns
M

r 
Sh

ah
ri

ar
 S

hi
rv

an
i M

og
ha

dd
am

Ir
an

 U
ni

ve
rs

ity
 o

f 
Sc

ie
nc

e 
&

 T
ec

hn
ol

og
y 

(I
U

ST
)

3.
7.

2.
3 

N
ew

 H
an

do
ff

 I
ni

tia
tio

n 
A

lg
or

ith
m

(O
pt

im
um

 C
om

bi
na

tio
n 

of
 H

ys
te

re
si

s 
&

T
hr

es
ho

ld
 B

as
ed

 M
et

ho
ds

)
M

r 
Sh

ah
ri

ar
 S

hi
rv

an
i M

og
ha

dd
am

Ir
an

 U
ni

ve
rs

ity
 o

f 
Sc

ie
nc

e 
&

 T
ec

hn
ol

og
y 

(I
U

ST
)

3.
7.

2.
4 

It
er

at
iv

e 
E

qu
al

iz
at

io
n 

an
d 

D
ec

od
in

g 
w

ith
C

ha
nn

el
 S

ho
rt

en
in

g 
Fi

lte
rs

 f
or

 S
pa

ce
-T

im
e

M
r 

G
er

ha
rd

 B
au

ch
, D

r 
N

ao
fa

l A
l-

D
ha

hi
r

In
st

itu
te

 f
or

 C
om

m
un

ic
at

io
ns

 E
ng

in
ee

ri
ng

,
M

un
ic

h 
U

ni
ve

rs
ity

3.
7.

2.
5 

M
ob

ile
 S

ta
tio

ns
 L

oc
at

io
n 

w
ith

H
et

er
og

en
eo

us
 D

at
a

D
r 

M
au

ri
zi

o 
A

 S
pi

ri
to

N
ok

ia
 R

es
ea

rc
h 

C
en

te
r

W
ed

ne
sd

ay
 T

ra
ck

7 
1:

30
P

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

3.
7.

3.
1 

Si
m

ul
at

io
n 

R
es

ul
ts

 o
f 

a 
T

yp
ic

al
 G

SM
Pi

co
-c

el
l S

ys
te

m
D

r 
D

av
oo

d 
M

ol
kd

ar
M

ot
or

ol
a

3.
7.

3.
2 

N
ov

el
 S

tr
at

eg
y 

fo
r 

C
al

l A
dm

is
si

on
C

on
tr

ol
M

r 
M

ar
ja

n 
B

oz
in

ov
sk

i, 
M

r 
Pe

ta
r 

Po
po

vs
ki

, D
r

G
av

ri
lo

vs
ka

 L
ilj

an
a

In
st

itu
te

 o
f 

T
el

ec
om

m
un

ic
at

io
ns

, F
ac

ul
ty

 o
f 

E
E

,
Sk

op
je

3.
7.

3.
3 

Pe
rf

or
m

an
ce

 A
na

ly
si

s 
of

 G
SM

 T
ra

ff
ic

C
ha

nn
el

 C
ap

ac
ity

 W
ith

(o
ut

) 
H

ig
h 

Sp
ee

d 
C

ir
cu

it
Sw

itc
he

d 
D

at
a

M
r 

Ja
ha

ng
ir

 S
ar

ke
r,

 D
r 

Se
pp

o 
H

al
m

e,
 M

r 
M

ik
a

R
in

ne
C

om
m

un
ic

at
io

ns
 L

ab
or

at
or

y,
 H

el
si

nk
i

U
ni

ve
rs

ity
 o

f 
T

ec
hn

ol
og

y

3.
7.

3.
4 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 a

n 
A

A
L

2
L

in
k 

T
ra

ns
m

is
si

on
 S

ch
em

e 
fo

r 
V

oi
ce

 a
nd

 D
at

a
Pa

ck
et

s 
in

 B
S-

B
SC

 L
in

ks
M

r 
Ja

e 
H

oo
n 

C
hu

ng
, M

r 
Y

ou
ng

 H
oo

n 
K

w
on

, M
r

K
i H

yo
un

g 
C

ho
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y

3.
7.

3.
5 

Su
pp

re
ss

 M
ul

ti-
A

cc
es

s 
In

te
rf

er
en

ce
D

et
ec

to
r 

B
as

ed
 o

n 
So

ft
w

ar
e 

R
ad

io
M

r 
Ji

 X
ia

ng
, M

r 
Z

ha
ng

 P
in

g
B

ei
jin

g 
U

ni
ve

rs
ity

 o
f 

Po
st

s 
an

d 
T

el
ec

om
m

un
ic

a-
tio

ns

W
ed

ne
sd

ay
 T

ra
ck

7 
3:

30
P

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

3.
7.

4.
1 

C
ap

ac
ity

 S
im

ul
at

io
ns

 a
nd

 A
na

ly
si

s 
of

C
D

M
A

20
00

 P
ac

ke
t D

at
a 

Se
rv

ic
es

L
in

 M
a,

 Z
hi

ga
ng

R
on

g
N

ok
ia

 R
es

ea
rc

h 
C

en
te

r

3.
7.

4.
2 

E
ff

ec
ts

 o
f 

C
od

e 
A

cq
ui

si
tio

n 
D

es
ig

n
Pa

ra
m

et
er

s 
in

 th
e 

IM
T

-2
00

0 
Sy

st
em

M
r 

C
hu

ng
 J

ae
w

oo
k,

 M
r 

Ja
ng

 I
ls

oo
n

E
T

R
I 

(E
le

ct
ro

ni
cs

 a
nd

 T
el

ec
om

m
un

ic
at

io
ns

R
es

ea
rc

h 
In

st
itu

te
)

3.
7.

4.
3 

O
pt

im
iz

at
io

n 
of

 F
ix

ed
 N

et
w

or
k 

D
es

ig
n

in
 C

el
lu

la
r 

Sy
st

em
s 

U
si

ng
 L

oc
al

 S
ea

rc
h

A
lg

or
ith

m
s

M
r 

B
ha

sk
ar

 K
ri

sh
na

m
ac

ha
ri

, D
r 

St
ep

he
n 

W
ic

ke
r

Sc
ho

ol
 o

f 
E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

, C
or

ne
ll

U
ni

ve
rs

ity

3.
7.

4.
4 

A
 F

or
m

al
 A

pp
ro

ac
h 

to
 M

od
el

in
g 

an
d

Pe
rf

or
m

an
ce

 A
na

ly
si

s 
of

 S
ha

re
d 

C
ha

nn
el

s
D

r 
L

ia
 D

eo
tto

, D
r 

Fu
lv

io
 B

ab
ic

h
T

ri
es

te
 U

ni
ve

rs
ity

 -
 I

ta
ly

3.
7.

4.
5 

A
 N

ew
 M

et
ho

d 
to

 S
ol

ve
 th

e 
D

ro
pp

ed
C

al
l i

n 
C

D
M

A
 C

el
lu

la
r 

Sy
st

em
M

r 
W

ei
 D

en
g,

 D
r 

B
o 

A
i

B
ei

jin
g 

U
ni

v.
of

 P
os

ts
&

 T
el

ec
om

m
un

ic
at

io
ns



16

W
ed

ne
sd

ay
 T

ra
ck

8 
08

:3
0A

M

P
os

te
r 

B

H
ar

bo
rv

ie
w

 W
T

C
 U

L

3.
8.

1.
1 

U
p-

lin
k 

Pe
rf

or
m

an
ce

 o
f 

th
e 

D
Q

R
U

M
A

M
A

C
 P

ro
to

co
l i

n 
a 

R
ea

lis
tic

 I
nd

oo
r 

E
nv

ir
on

-
m

en
t f

or
 W

-A
T

M
 N

et
w

or
ks

.
M

r 
C

hr
is

to
s 

V
er

ik
ou

ki
s,

 D
r 

Ju
an

 O
lm

os
U

ni
ve

rs
id

ad
 P

ol
yt

ec
ni

ca
 d

e 
C

at
al

un
ya

3.
8.

1.
12

 M
ut

ua
l C

ou
pl

in
g 

an
d 

Sc
at

te
ri

ng
 E

ff
ec

ts
on

 C
el

lu
la

r 
C

D
M

A
 S

ys
te

m
s 

U
si

ng
 S

m
ar

t
A

nt
en

na
s

M
r 

A
le

xa
nd

er
 M

 W
yg

lin
sk

i, 
D

r 
St

ev
en

 D
.

B
lo

st
ei

n
Q

ue
en

’s
 U

ni
ve

rs
ity

3.
8.

1.
15

 F
ie

ld
 T

es
t R

es
ul

ts
 f

or
 B

ea
m

 a
nd

 N
ul

l
Si

m
ul

ta
ne

ou
s 

St
ee

ri
ng

 S
/T

-E
qu

al
iz

er
 in

B
ro

ad
ba

nd
 M

ob
ile

 C
om

m
un

ic
at

io
n 

E
nv

ir
on

-
m

en
t

M
r 

N
ob

uh
ik

o 
M

ik
i, 

M
r 

Sh
ig

er
u 

T
om

is
at

o,
 D

r
T

ad
as

hi
 M

at
su

m
ot

o
N

T
T

 M
ob

ile
 C

om
m

un
ic

at
io

ns
 N

et
w

or
k 

In
c.

3.
8.

1.
17

 V
al

id
at

io
n 

of
 H

an
ds

et
 A

nt
en

na
 T

es
t

M
et

ho
ds

M
r 

M
ik

ae
l B

er
gh

ol
z 

K
nu

ds
en

, D
r 

G
er

t F
.

Pe
de

rs
en

, D
r 

B
o 

G
. H

. O
ls

so
n

B
os

ch
 T

el
ec

om
 D

an
m

ar
k 

A
/S

3.
8.

1.
18

 S
en

si
tiv

ity
 A

na
ly

si
s 

of
 C

om
pa

ct
A

nt
en

na
 A

rr
ay

s 
in

 C
or

re
la

te
d 

N
ak

ag
am

i F
ad

in
g

C
ha

nn
el

s
D

r 
Ja

m
es

 Z
ei

dl
er

, M
s 

Ji
an

xi
a 

L
uo

, D
r 

St
ep

he
n

M
cL

au
gh

lin
U

ni
ve

rs
ity

 o
f 

C
al

if
or

ni
a,

 S
an

 D
ie

go

3.
8.

1.
19

 M
ea

su
re

m
en

ts
 o

f 
W

id
eb

an
d 

M
ul

ti-
el

em
en

t T
ra

ns
m

it 
- 

R
ec

ei
ve

 D
iv

er
si

ty
 C

ha
nn

el
s

in
 th

e 
U

M
T

S-
ba

nd
M

r 
Pa

tr
ic

k 
E

gg
er

s
A

al
bo

rg
 U

ni
ve

rs
ity

, C
en

te
r 

fo
r

Pe
rs

on
K

om
m

un
ik

at
io

n

3.
8.

1.
20

 A
 P

re
-F

FT
 E

qu
al

iz
er

 D
es

ig
n 

fo
r

A
pp

lic
at

io
n 

to
 H

IP
E

R
L

A
N

/2
M

r 
Si

m
on

 A
rm

ou
r,

 D
r 

A
nd

y 
N

ix
, P

ro
f 

D
av

e 
B

ul
l

U
ni

ve
rs

ity
 o

f 
B

ri
st

ol

3.
8.

1.
22

 S
pr

ea
di

ng
 S

eq
ue

nc
e 

Se
ts

 w
ith

 Z
er

o
C

or
re

la
tio

n 
Z

on
e 

fo
r 

Q
ua

si
-S

yn
ch

ro
no

us
 C

D
M

A
C

om
m

un
ic

at
io

n 
Sy

st
em

s
M

r 
X

in
m

in
 D

en
g,

 M
r 

Pi
ng

zh
i F

an
In

st
itu

te
 o

f 
M

ob
ile

 C
om

m
un

ic
at

io
ns

3.
8.

1.
23

 T
ra

ck
in

g 
of

 T
im

e-
Fr

eq
ue

nc
y

M
is

al
ig

nm
en

ts
 in

 2
D

-P
ilo

t-
Sy

m
bo

l-
A

id
ed

C
oh

er
en

t O
FD

M
 S

ys
te

m
s

M
s 

M
ar

ia
 J

ul
ia

 F
er

na
nd

ez
-G

et
in

o 
G

ar
ci

a,
 D

r
Sa

nt
ia

go
 Z

az
o,

 D
r 

Jo
se

 M
. P

ae
z-

B
or

ra
llo

Po
ly

te
ch

ni
ca

l U
ni

ve
rs

ity
 o

f 
M

ad
ri

d

3.
8.

1.
24

 O
n 

O
pt

im
um

 S
to

ch
as

tic
 R

at
e/

Po
w

er
C

on
tr

ol
: S

ol
ut

io
n 

by
 a

 P
ri

m
al

-D
ua

l A
lg

or
ith

m
L

ic
 T

iin
a 

H
ei

kk
in

en
U

ni
ve

rs
ity

 o
f 

L
un

d,
 D

ep
ar

tm
en

t o
f 

M
at

he
m

at
i-

ca
l S

ta
tis

tic
s



17

W
ed

ne
sd

ay
 T

ra
ck

 8
 1

:3
0P

M

P
os

te
r 

C

H
ar

bo
rv

ie
w

 W
T

C
 U

L

3.
8.

3.
1 

C
ha

nn
el

 A
ss

ig
nm

en
t i

n 
C

el
lu

la
r

N
et

w
or

ks
 w

ith
ou

t C
ha

nn
el

 S
ep

ar
at

io
n

C
on

st
ra

in
ts

D
r 

St
ep

he
n 

H
ur

le
y,

 D
r 

R
og

er
 W

hi
ta

ke
r,

 D
r

D
er

ek
 S

m
ith

C
ar

di
ff

 U
ni

ve
rs

ity

3.
8.

3.
2 

T
he

 S
ys

te
m

 P
er

fo
rm

an
ce

 A
na

ly
si

s 
of

L
in

k 
A

da
pt

at
io

n 
in

 H
ip

er
la

n/
2

M
r 

Z
ih

ua
i L

in
, M

r 
G

ör
an

 M
al

m
gr

en
, M

r 
Jo

ha
n

T
or

sn
er

E
ri

cs
so

n 
R

ad
io

 S
ys

te
m

s 
A

B

3.
8.

3.
3 

C
L

R
 P

er
fo

rm
an

ce
 o

f 
V

B
R

 T
ra

ff
ic

 in
W

ir
el

es
s 

A
T

M
 A

cc
es

s 
N

et
w

or
ks

D
r 

L
ee

 H
a 

C
he

ol
, D

r 
L

ee
 B

yu
ng

 S
eu

b
Y

uh
an

 C
ol

le
ge

, D
ep

t. 
of

 I
nf

or
m

at
io

n 
an

d
T

el
ec

om
m

.

3.
8.

3.
4 

A
n 

O
pt

im
um

 R
at

e/
Po

w
er

 A
llo

ca
tio

n
Sc

he
m

e 
fo

r 
D

ow
nl

in
k 

in
 H

yb
ri

d 
C

D
M

A
/T

D
M

A
C

el
lu

la
r 

Sy
st

em
M

r 
R

at
hn

es
w

ar
an

 V
an

ni
th

am
by

, D
r 

E
lv

in
o

So
us

a
U

ni
ve

rs
ity

 o
f 

T
or

on
to

3.
8.

3.
5 

A
pp

ly
in

g 
Sp

lit
tin

g 
A

lg
or

ith
m

s 
to

C
ha

nn
el

 A
llo

ca
tio

n 
Pr

ob
le

m
s-

Pa
ra

m
et

er
Se

le
ct

io
n

M
r 

X
i X

ie
, D

r 
St

ep
he

n 
W

ic
ke

r
C

or
ne

ll 
U

ni
ve

rs
ity

3.
8.

3.
6 

A
 M

ul
tip

le
 A

cc
es

s/
Se

lf
 I

nt
er

fe
re

nc
e

C
an

ce
lle

r 
R

ec
ei

ve
r 

fo
r 

D
S-

C
D

M
A

 M
ul

tiu
se

r
D

et
ec

tio
n 

ov
er

 F
ad

in
g 

C
ha

nn
el

s
D

r 
Sa

nt
ia

go
 Z

az
o,

 D
r 

Fa
ou

zi
 B

ad
er

, D
r 

J.
 M

.
Pa

ez
 B

or
al

lo
U

ni
ve

rs
id

ad
 P

ol
ite

cn
ic

a 
de

 M
ad

ri
d-

E
T

SI
T

el
ec

om
un

ic
ac

io
n

3.
8.

3.
7 

A
 P

ri
or

iti
ze

d 
R

an
do

m
 A

cc
es

s 
w

ith
D

is
cr

im
in

at
iv

e 
Po

w
er

 R
am

pi
ng

 S
te

p 
Si

ze
M

r 
H

yu
da

e 
K

im
, M

r 
Su

ng
ho

ng
 W

ie
, D

r 
D

on
gh

o
C

ho
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y

3.
8.

3.
8 

A
n 

A
da

pt
iv

e 
T

w
o-

St
ag

e 
D

ec
or

re
la

to
r 

fo
r

D
S/

C
D

M
A

 S
ys

te
m

s
D

r P
ra

m
od

 V
ar

sh
ne

y,
 M

s 
W

ei
hu

a 
Y

e
Sy

ra
cu

se
 U

ni
ve

rs
ity

3.
8.

3.
9 

H
ie

ra
rc

hi
ca

l C
el

l S
tr

uc
tu

re
s 

w
ith

A
da

pt
iv

e 
R

ad
io

 R
es

ou
rc

e 
M

an
ag

em
en

t
M

r 
C

hr
is

tia
n 

H
ar

tm
an

n,
 M

r 
O

liv
er

Sc
hl

eg
el

m
ilc

h
M

un
ic

h 
U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y

3.
8.

3.
10

 C
ap

ac
ity

 C
om

pa
ri

so
n 

of
 P

ac
ke

t O
pt

io
ns

in
 C

D
M

A
20

00
 w

ith
 V

ar
io

us
 P

ow
er

 C
on

tr
ol

M
et

ho
ds

D
r 

Y
ip

in
g 

W
an

g,
 D

r 
D

av
id

 P
ar

an
ch

yc
h,

 M
r

A
sh

vi
n 

C
hh

ed
a

N
or

te
l N

et
w

or
ks

3.
8.

3.
12

 E
xp

lo
ri

ng
 A

da
pt

iv
e 

T
ur

bo
 C

od
ed

M
od

ul
at

io
n 

fo
r 

Fl
at

 F
ad

in
g 

C
ha

nn
el

s
Sr

ir
am

 V
is

hw
an

at
h,

 D
r 

A
nd

re
a 

G
ol

ds
m

ith
St

an
fo

rd
 U

ni
ve

rs
ity

3.
8.

3.
13

 D
ed

ic
at

ed
 P

ri
or

ity
 F

un
ct

io
n 

SE
G

 f
or

T
D

-C
D

M
A

 C
el

lu
la

r 
Sy

st
em

D
r 

T
ak

ah
ir

o 
Sh

oj
i, 

M
r 

K
at

su
hi

ko
 H

ir
am

as
tu

, M
r

O
sa

m
u 

K
at

o
M

at
su

sh
ita

 C
om

m
un

ic
at

io
n 

In
d.

 C
o.

, L
td

.

3.
8.

3.
15

 M
ob

ile
 A

ss
is

te
d 

H
an

do
ff

 B
as

ed
 o

n
E

uc
lid

ea
n 

D
is

ta
nc

e 
M

et
ri

c
M

r 
R

ui
fe

ng
 Z

ha
o,

 M
r 

H
ai

lin
 J

ia
ng

, M
r 

Z
he

nh
ui

T
an

M
od

er
n 

C
om

m
un

ic
at

io
n 

R
es

ea
rc

h 
In

st
itu

te

3.
8.

3.
17

 A
n 

O
FD

M
 S

ys
te

m
 w

ith
 R

ed
uc

ed
 N

on
-

lin
ea

r 
E

ff
ec

t
M

r 
M

as
aa

ki
 H

ar
ad

a,
 D

r 
M

as
aa

ki
 K

at
ay

am
a,

 D
r

A
ki

ra
 O

ga
w

a
O

ga
w

a 
L

ab
or

at
or

y,
 D

ep
er

tm
en

t o
f 

In
fo

rm
at

io
n

E
le

ct
ro

ni
cs

,

3.
8.

3.
18

 T
hr

ou
gh

pu
t E

nh
an

ce
m

en
t i

n 
T

D
M

A
T

hr
ou

gh
 C

ar
ri

er
 I

nt
er

fe
re

nc
e 

Pu
ls

e 
Sh

ap
in

g
M

r 
B

al
as

ub
ra

m
an

ia
m

 N
at

ar
aj

an
, D

r 
C

ar
l N

as
sa

r,
D

r 
St

ev
e 

Sh
at

til
C

ol
or

ad
o 

St
at

e 
U

ni
ve

rs
ity

3.
8.

3.
19

 H
yb

ri
d 

T
yp

e-
II

 A
R

Q
/A

M
S 

Su
pp

or
te

d
by

 C
ha

nn
el

 P
re

di
ct

iv
e 

Sc
he

du
lin

g 
in

 a
 M

ul
ti-

U
se

r 
Sc

en
ar

io
M

r 
N

ilo
 C

as
im

ir
o 

E
ri

cs
so

n,
 M

s 
So

ro
ur

 F
al

ah
at

i,
Pr

of
 A

rn
e 

Sv
en

ss
on

U
pp

sa
la

 U
ni

ve
rs

ity
, S

ig
na

ls
 &

 S
ys

te
m

s 
G

ro
up

3.
8.

3.
20

 P
er

fo
rm

an
ce

 A
na

ly
si

s 
of

 F
ix

ed
 C

el
l

A
ss

ig
nm

en
t i

n 
B

ro
ad

ba
nd

 W
ir

el
es

s 
N

et
w

or
ks

D
r 

Ja
e 

L
im

, D
r 

H
ar

ol
d 

St
er

n
Sa

m
su

ng
 T

el
ec

om
m

un
ic

at
io

ns
 A

m
er

ic
a,

 I
nc

.

3.
8.

3.
21

 A
n 

In
ve

st
ig

at
io

n 
on

 C
ap

ac
ity

 V
er

su
s

G
ua

rd
-B

an
ds

 f
or

 th
e 

T
D

D
 M

od
e 

in
 U

M
T

S
M

r 
H

ar
al

d 
H

aa
s,

 D
r 

St
ev

e 
M

cL
au

gh
lin

, D
r

G
or

do
n 

Po
ve

y
T

he
 U

ni
ve

rs
ity

 o
f 

E
di

nb
ur

gh

3.
8.

3.
22

 F
ai

r 
R

es
ou

rc
e 

M
an

ag
em

en
t i

n 
D

iv
er

se
C

el
lu

la
r 

Sy
st

em
s

D
r 

Ja
m

es
 I

rv
in

e,
 M

r 
G

w
en

ae
l L

e 
B

od
ic

, M
r

R
ob

er
t A

tk
in

so
n

U
ni

ve
rs

ity
 o

f 
St

ra
th

cl
yd

e

3.
8.

3.
23

 A
 N

ew
 E

st
im

at
io

n 
Sc

he
m

e 
fo

r
Fr

eq
ue

nc
y 

an
d 

T
im

in
g 

O
ff

se
ts

 in
 O

FD
M

Sy
st

em
s

M
r 

Se
kc

hi
n 

C
ha

ng
, D

r 
E

dw
ar

d 
J.

 P
ow

er
s

T
he

 U
ni

ve
rs

ity
 o

f 
T

ex
as

 a
t A

us
tin

3.
8.

3.
26

 I
m

pr
ov

in
g 

th
e 

T
ra

ns
m

is
si

on
 E

ff
ic

ie
nc

y
in

 th
e 

M
ob

ile
 C

om
m

un
ic

at
io

n 
Sy

st
em

s 
U

si
ng

T
ur

bo
 C

od
es

D
r 

A
te

f 
A

bo
u-

E
l-

A
zm

, D
r 

N
aw

al
 A

. E
l-

Fi
sh

aw
y,

D
r.

 F
ar

id
 S

. F
ar

id
 S

. M
oh

am
m

ed
Fa

cu
lty

 o
f 

el
ec

tr
on

ic
 e

ng
in

ee
ri

ng
 a

t M
en

ou
f

3.
8.

3.
27

 C
om

pa
ri

so
n 

of
 F

ad
in

g 
C

ha
nn

el
C

ap
ac

ity
 U

nd
er

 D
if

fe
re

nt
 C

SI
 A

ss
um

pt
io

ns
D

r 
M

oh
am

ed
-S

lim
 A

lo
ui

ni
, D

r 
A

nd
re

a
G

ol
ds

m
ith

U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta

3.
8.

3.
28

 C
om

pa
ri

so
n 

of
 th

e 
L

ev
el

 C
ro

ss
in

g 
R

at
e

an
d 

A
ve

ra
ge

 F
ad

e 
D

ur
at

io
n 

of
 R

ay
le

ig
h,

 R
ic

e,
an

d 
N

ak
ag

am
i F

ad
in

g 
M

od
el

s 
w

ith
 M

ob
ile

C
ha

nn
el

 D
at

a
M

r 
A

li 
A

bd
i, 

M
r 

K
yl

e 
W

ill
s,

 D
r 

H
. A

lle
n 

B
ar

ge
r

U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta

3.
8.

3.
29

 C
on

si
de

ri
ng

 D
ow

nl
in

k 
In

te
rm

od
ul

at
io

n
D

is
to

rt
io

n 
in

 S
w

itc
he

d 
M

ul
tib

ea
m

 A
nt

en
na

s 
fo

r
C

el
lu

la
r 

R
ad

io
 S

ys
te

m
s

M
r 

M
at

tia
s 

W
en

ns
tr

öm
Si

gn
al

s 
&

 S
ys

te
m

s 
G

ro
up

, U
pp

sa
la

 U
ni

ve
rs

ity
,

Sw
ed

en

3.
8.

3.
30

 S
im

ul
at

io
n 

of
 E

rr
or

 P
ro

ce
ss

 o
n 

M
ob

ile
R

ad
io

 C
ha

nn
el

s 
B

as
ed

 o
n 

C
ha

os
 E

qu
at

io
ns

D
r 

L
or

en
zo

 F
av

al
li,

 P
ro

f 
E

ug
en

io
 C

os
ta

m
ag

na
,

M
r.

 M
ar

co
 R

iz
za

rd
i

U
ni

ve
rs

ity
 o

f 
Pa

vi
a,

 D
ep

ar
tm

en
t o

f 
E

le
ct

ro
ni

cs



18

T
hu

rs
da

y 
T

ra
ck

1 
08

:3
0A

M

M
ob

ile
 S

at
el

lit
e

Fe
de

ra
l W

T
C

 M
L

4.
1.

1.
1 

B
ui

ld
in

g 
Sh

ie
ld

in
g 

L
os

s 
M

ea
su

re
m

en
ts

an
d 

M
od

el
lin

g 
at

 th
e 

5 
G

H
z 

B
an

d 
in

 O
ff

ic
e

B
ui

ld
in

g 
A

re
as

A
nd

re
s 

A
la

yo
n 

G
la

zu
no

v,
 L

en
na

rt
H

am
be

rg
,

Jo
na

s 
M

ed
bo

E
ri

cs
so

n 
R

ad
io

 S
ys

te
m

s 
A

B

4.
1.

1.
2 

E
ng

in
ee

ri
ng

 A
sp

ec
ts

 a
nd

 P
er

fo
rm

an
ce

E
va

lu
at

io
n 

of
 a

 M
ul

ti-
Se

rv
ic

e 
L

ow
 E

ar
th

 O
rb

it
M

ob
ile

 S
at

el
lit

e 
C

om
m

un
ic

at
io

n 
Sy

st
em

D
r 

M
os

ta
fa

 N
of

al
Fa

cu
lty

 o
f 

E
le

ct
ro

ni
c 

E
ng

in
ee

ri
ng

 a
t M

en
ou

f

4.
1.

1.
3 

Im
pr

ov
in

g 
Su

bs
cr

ib
er

 P
os

iti
on

 L
oc

at
io

n
U

si
ng

 a
 H

yb
ri

d 
Sa

te
lli

te
-a

ss
is

te
d 

an
d 

N
et

w
or

k-
ba

se
d 

T
ec

hn
iq

ue
M

r 
D

im
itr

io
s 

D
ra

ko
ul

is
, M

r 
So

fo
kl

is
K

yr
ia

za
ko

s,
 D

r 
G

eo
rg

e 
K

ar
et

so
s

N
at

io
na

l T
ec

hn
ic

al
 U

ni
ve

rs
ity

 o
f 

A
th

en
s

4.
1.

1.
4 

E
rr

or
 C

on
tr

ol
 f

or
 K

a-
B

an
d 

L
an

d 
M

ob
ile

Sa
te

lli
te

 C
om

m
un

ic
at

io
ns

 S
ys

te
m

s
D

r 
Je

ff
re

y 
Sc

ho
do

rf
M

IT
 L

in
co

ln
 L

ab
or

at
or

y

4.
1.

1.
5 

W
id

eb
an

d 
W

av
e 

Pr
op

ag
at

io
n 

M
ea

su
re

-
m

en
ts

 f
or

 L
oc

al
 M

ul
tip

oi
nt

 D
is

tr
ib

ut
io

n 
Sy

st
em

s
(L

M
D

S)
 a

t 2
6 

G
H

z
M

r 
Ju

er
ge

n 
M

au
re

r,
 M

r 
D

ir
k 

D
id

as
ca

lo
u,

 P
ro

f
W

er
ne

r 
W

ie
sb

ec
k

U
ni

ve
rs

ity
 o

f 
K

ar
ls

ru
he

 (
T

H
)

T
hu

rs
da

y 
T

ra
ck

1 
10

:3
0A

M
 M

ob
ile

 S
at

el
lit

e

Fe
de

ra
l W

T
C

 M
L

4.
1.

2.
1 

R
ol

e 
of

 P
A

F 
in

 a
 M

ul
ti-

sa
te

lli
te

 C
D

M
A

B
as

ed
 L

E
O

 S
at

el
lit

e 
Sy

st
em

M
r 

A
bd

ul
 W

ah
ee

d 
U

m
ra

ni
, D

r 
V

im
al

 K
. D

ub
ey

N
an

ya
ng

 T
ec

hn
ol

og
ic

al
 U

ni
ve

rs
ity

4.
1.

2.
2 

L
oc

at
io

n-
aw

ar
e 

L
on

g-
liv

ed
 R

ou
te

Se
le

ct
io

n 
in

 W
ir

el
es

s 
A

d 
H

oc
 N

et
w

or
ks

M
r 

D
on

gk
yu

n 
K

IM
, D

r 
C

ha
i-

K
eo

ng
 T

oh
, D

r
Y

an
gh

ee
 C

ho
i

D
ep

ar
tm

en
t o

f 
C

om
pu

te
r 

E
ng

in
ee

ri
ng

,S
eo

ul
N

at
io

na
l U

ni
ve

rs
ity

4.
1.

2.
3 

B
ay

es
ia

n 
B

oo
ts

tr
ap

 F
ilt

er
in

g 
fo

r 
M

ul
tip

le
M

ob
ile

 P
os

iti
on

 D
et

er
m

in
at

io
n 

U
si

ng
 L

E
O

Sa
te

lli
te

s
Sa

ng
w

oo
 C

ho
, J

oo
hw

an
C

hu
n,

 R
ic

ha
rd

 R
oy

K
or

ea
 A

dv
an

ce
d 

In
st

itu
te

 o
f 

Sc
ie

nc
e 

an
d

T
ec

hn
ol

og
y

4.
1.

2.
4 

A
da

pt
iv

e 
D

yn
am

ic
 C

ha
nn

el
 A

llo
ca

tio
n

Sc
he

m
e 

fo
r 

Sp
ot

be
am

 H
an

do
ve

r 
in

 L
E

O
Sa

te
lli

te
 N

et
w

or
ks

M
r 

Su
ng

ra
e 

C
ho

G
eo

rg
ia

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

4.
1.

2.
5 

Pe
rf

or
m

an
ce

 E
va

lu
at

io
n 

of
 I

nt
er

se
gm

en
t

H
an

do
ve

r 
Pr

oc
ed

ur
es

 in
 U

M
T

S 
Sc

en
ar

io
D

r 
M

ic
he

le
 L

ug
lio

, M
r 

M
ar

co
 L

eo
U

ni
ve

rs
ity

 o
f 

R
om

e 
T

or
 V

er
ga

ta

T
hu

rs
da

y 
T

ra
ck

1 
1:

30
P

M

M
ob

ile
 S

at
el

lit
e

Fe
de

ra
l W

T
C

 M
L

4.
1.

3.
1 

B
lu

et
oo

th
-b

as
ed

 W
ir

el
es

s 
C

on
ne

ct
iv

ity
in

 a
n 

A
ut

om
ot

iv
e 

E
nv

ir
on

m
en

t
M

r 
R

en
e 

N
ue

ss
er

, D
r 

R
od

ol
fo

 M
an

n 
Pe

lz
R

ob
er

t B
os

ch
 G

m
bH

4.
1.

3.
2 

A
 N

ew
 A

pp
ro

ac
h 

to
 th

e 
G

eo
m

et
ry

 o
f

T
O

A
 L

oc
at

io
n

D
r 

Ja
m

es
 C

af
fe

ry
U

ni
ve

rs
ity

 o
f 

C
in

ci
nn

at
i

4.
1.

3.
3 

W
ir

el
es

s 
C

om
m

un
ic

at
io

n 
Sy

st
em

A
rc

hi
te

ct
ur

e 
an

d 
Ph

ys
ic

al
 L

ay
er

 D
es

ig
n 

fo
r

A
ir

po
rt

 S
ur

fa
ce

 M
an

ag
em

en
t

M
r 

Z
hi

qi
an

g 
W

u,
 D

r 
C

ar
l N

as
sa

r,
 A

rn
ol

d 
A

la
ga

r
C

ol
or

ad
o 

St
at

e 
U

ni
ve

rs
ity

4.
1.

3.
4 

E
nh

an
ci

ng
 A

ut
he

nt
ic

at
io

n 
M

ec
ha

ni
sm

w
ith

 M
ob

ile
 A

ge
nt

 in
 M

ob
ile

 C
om

m
un

ic
at

io
n

Sy
st

em
M

r 
W

ei
 D

en
g,

 D
r 

B
o 

A
i

B
ei

jin
g 

U
ni

v.
of

 P
os

ts
 a

nd
 T

el
ec

om
m

un
ic

at
io

ns

4.
1.

3.
5 

Se
cu

ri
ty

 A
rc

hi
te

ct
ur

e 
fo

r 
W

ir
el

es
s

R
es

id
en

tia
l N

et
w

or
ks

D
r 

Pr
as

ha
nt

 K
ri

sh
na

m
ur

th
y,

 D
r 

Jo
se

ph
 K

ab
ar

a
U

ni
ve

rs
ity

 o
f 

Pi
tts

bu
rg

h

T
hu

rs
da

y 
T

ra
ck

1 
3:

30
P

M

M
ob

ile
 S

at
el

lit
e

Fe
de

ra
l W

T
C

 M
L

4.
1.

4.
1 

O
n 

Pe
rf

or
m

an
ce

 o
f 

Sw
itc

hi
ng

 T
ec

h-
ni

qu
es

 f
or

 I
nt

eg
ra

te
d 

Se
rv

ic
es

 in
 C

D
M

A
W

ir
el

es
s 

Sy
st

em
s

M
s 

Se
bn

em
 O

ze
r,

 D
r 

Sy
m

eo
n 

Pa
pa

va
ss

ili
ou

, D
r

A
li 

A
ka

ns
u

N
ew

 J
er

se
y 

In
st

itu
te

 o
f 

T
ec

hn
ol

og
y

4.
1.

4.
2 

A
 P

ow
er

-S
av

in
g 

M
ul

tic
as

t R
ou

tin
g

Sc
he

m
e 

in
 2

-t
ie

r 
H

ie
ra

rc
hi

ca
l M

ob
ile

 A
d-

H
oc

N
et

w
or

ks
M

r 
Ju

ng
-h

ee
 R

yu
, D

r 
D

on
g-

H
o 

C
ho

K
or

ea
 A

dv
an

ce
d 

In
st

itu
te

 o
f 

Sc
ie

nc
e 

an
d

T
ec

hn
ol

og
y

4.
1.

4.
3 

A
n 

E
xp

er
t S

ys
te

m
 A

rc
hi

te
ct

ur
e 

fo
r 

th
e

D
es

ig
n 

of
 L

oc
al

 A
re

a 
N

et
w

or
ks

D
r 

N
aw

al
 E

l-
fi

sh
aw

y,
 D

r 
Sa

la
h 

K
ha

m
is

Fa
cu

lty
 o

f 
el

ec
tr

on
ic

 e
ni

gi
ne

er
in

g 
at

 M
en

ou
f

4.
1.

4.
4 

Pe
rf

or
m

an
ce

 A
na

ly
si

s 
of

 H
an

do
ff

Sc
he

m
e 

in
 I

nt
eg

ra
te

d 
V

oi
ce

/D
at

a 
W

ir
el

es
s

N
et

w
or

ks
D

r 
Q

in
g-

A
n 

Z
en

g,
 D

r 
D

ha
rm

a 
P.

 A
gr

aw
al

U
ni

ve
rs

ity
 o

f 
C

in
ci

nn
at

i

4.
1.

4.
5 

D
el

ay
 P

er
fo

rm
an

ce
 A

na
ly

si
s 

of
 V

oi
ce

T
ra

ff
ic

 in
 a

 C
el

lu
la

r 
W

ir
el

es
s 

A
T

M
 N

et
w

or
k

D
r 

T
un

g 
C

ho
ng

 W
on

g,
 D

r 
Jo

n 
W

. M
ar

k,
 D

r 
K

ee
C

ha
in

g 
C

hu
a

C
en

tr
e 

fo
r 

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
, N

at
’l

U
ni

v.
 o

f 
Si

ng
ap

or
e



19

T
hu

rs
da

y 
T

ra
ck

2 
08

:3
0A

M

T
ra

ns
po

rt
at

io
n

B
ac

kb
ay

 W
T

C
 M

L

4.
2.

1.
1 

In
te

rf
ac

in
g 

to
 th

e 
O

n-
B

oa
rd

 D
ia

gn
os

tic
Sy

st
em

D
r 

M
ic

he
al

 P
ar

te
n,

 M
r 

Sa
m

 B
ro

yl
es

T
ex

as
 T

ec
h 

U
ni

ve
rs

ity

4.
2.

1.
2 

V
eh

ic
ul

ar
 I

nf
or

m
at

io
n 

B
R

O
ad

ca
st

in
g

R
el

ay
 (

V
IB

R
O

R
) 

Pr
ot

oc
ol

 f
or

 I
nt

er
-V

eh
ic

le
C

om
m

un
ic

at
io

ns
M

r 
Sa

to
sh

i M
at

su
da

, P
ro

f 
H

ir
om

i O
ka

da
In

fo
rm

at
io

n 
N

et
w

or
k 

L
ab

or
at

or
y,

 K
an

sa
i

U
ni

ve
rs

ity

4.
2.

1.
3 

D
is

tr
ib

ut
ed

 A
nt

en
na

 S
ys

te
m

 f
or

 M
as

s
T

ra
ns

it 
C

om
m

un
ic

at
io

ns
M

r 
M

ik
e 

Fi
tz

m
au

ri
ce

, M
r 

M
ik

e 
W

yr
zy

ko
w

sk
i

T
or

on
to

 T
ra

ns
it 

C
om

m
is

io
n 

/ F
ut

ur
ec

om
Sy

st
em

s 
G

ro
up

4.
2.

1.
4 

A
n 

A
nt

i-
C

ar
-C

ol
lis

io
n 

Sy
st

em
 U

si
ng

G
PS

 a
nd

 5
.8

G
H

z 
In

te
r-

V
eh

ic
le

 C
om

m
un

ic
at

io
n

at
 a

n 
O

ff
-S

ig
ht

 I
nt

er
se

ct
io

n
M

r 
Y

ui
ch

i M
or

io
ka

, M
r 

So
ta

 T
os

hi
ro

, D
r

N
ak

ag
aw

a 
M

as
ao

D
ep

t. 
of

 I
nf

or
m

at
io

n 
an

d 
C

om
pu

te
r 

Sc
ie

nc
e,

K
ei

o 
U

ni
ve

rs
ity

4.
2.

1.
5 

T
ec

hn
ic

al
 E

va
lu

at
io

n 
of

 a
n 

E
le

ct
ro

ni
c

M
ill

im
et

er
 W

av
e 

Pr
e-

V
ie

w
 M

ir
ro

r
D

r 
M

ar
c 

H
ed

de
ba

ut
, M

r 
Je

an
 R

io
ul

t, 
M

s
M

ar
ie

lle
 C

uv
el

ie
r

IN
R

E
T

S 
- 

Fr
en

ch
 N

at
io

na
l I

ns
tit

ut
e 

fo
r

T
ra

ns
po

rt
 R

es
ea

rc
h

T
hu

rs
da

y 
T

ra
ck

2 
10

:3
0A

M

T
ra

ns
po

rt
at

io
n

B
ac

kb
ay

 W
T

C
 M

L

4.
2.

2.
1 

R
ea

l-
T

im
e 

L
ow

 C
os

t P
as

si
ve

 I
m

ag
in

g
Sy

st
em

 f
or

 A
ut

om
ot

iv
e 

A
pp

lic
at

io
ns

M
r 

A
hm

ad
 C

H
A

M
SE

D
D

IN
E

, D
r 

M
ar

co
K

L
IN

G
L

E
R

, D
r 

N
at

ha
lie

 R
O

L
L

A
N

D
IN

R
E

T
S

4.
2.

2.
2 

Po
si

tio
ni

ng
 E

m
er

ge
nc

y 
C

al
ls

 A
lo

ng
R

oa
ds

 a
nd

 M
ot

or
w

ay
s 

U
si

ng
 a

 G
SM

 D
ed

ic
at

ed
C

el
lu

la
r 

R
ad

io
 N

et
w

or
k

M
r 

M
ou

ra
d 

L
ao

uf
i, 

D
r 

M
ar

c 
H

ed
de

ba
ut

, P
ro

f
Je

an
 -

 M
ic

he
l R

ou
va

en
IN

R
E

T
S 

- 
Fr

en
ch

 N
at

io
na

l I
ns

tit
ue

 f
or

 T
ra

ns
po

rt
R

es
ea

rc
h

4.
2.

2.
3 

O
n-

bo
ar

d 
D

yn
am

ic
s 

Fa
ilu

re
 D

et
ec

tio
n 

of
th

e 
T

w
o-

m
ot

or
-d

ri
ve

n 
E

le
ct

ri
c 

V
eh

ic
le

 S
ys

te
m

D
r 

T
ae

-G
yu

 C
ha

ng
, D

r 
H

oi
 D

. H
a,

 M
r 

Ju
ng

 G
.

K
im

Sc
ho

ol
 o

f 
E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

, C
hu

ng
-A

ng
U

ni
ve

rs
ity

4.
2.

2.
4 

H
yb

ri
d 

O
FD

M
 f

or
 F

ut
ur

e 
D

SR
C

A
pp

lic
at

io
ns

M
r 

Ja
kk

a 
B

ha
sk

er
 R

ed
dy

, M
r 

K
ur

t H
er

re
m

an
s,

M
s 

L
ie

sb
et

 V
an

 d
er

 P
er

re
In

te
ru

ni
ve

rs
ity

 M
ic

ro
el

ec
tr

on
ic

s 
C

en
te

r 
(I

M
E

C
)

T
hu

rs
da

y 
T

ra
ck

2 
1:

30
P

M

T
ra

ns
po

rt
at

io
n

B
ac

kb
ay

 W
T

C
 M

L

4.
2.

3.
1 

E
va

lu
at

io
n 

of
 G

PS
 A

va
ila

bi
lit

y 
fo

r 
T

ra
in

Po
si

tio
ni

ng
 A

lo
ng

 a
 R

ai
lw

ay
 L

in
e

M
is

s 
Ju

lie
tte

 M
ar

ai
s,

 M
r 

B
ru

no
 M

eu
ni

er
, D

r
M

ar
io

n 
B

er
bi

ne
au

IN
R

E
T

S 
- 

L
E

O
ST

4.
2.

3.
2 

C
om

pa
ri

so
n 

of
 C

ur
re

nt
 S

ol
ut

io
ns

 f
or

 th
e

Pr
ov

is
io

n 
of

 V
oi

ce
 S

er
vi

ce
s 

to
 P

as
se

ng
er

s 
on

H
ig

h 
Sp

ee
d 

T
ra

in
s

D
r 

Ja
m

es
 I

rv
in

e,
 D

r 
Fa

rr
ok

h 
A

br
is

ha
m

ka
r

U
ni

ve
rs

ity
 o

f 
St

ra
th

cl
yd

e

4.
2.

3.
3 

M
et

ro
-N

or
th

 R
ai

lr
oa

d 
T

el
ec

om
m

un
ic

a-
tio

ns
 I

nf
ra

st
ru

ct
ur

e 
Pr

oj
ec

t
St

ep
he

n 
W

ei
ss

, W
ay

ne
St

al
ey

C
lif

to
n,

 W
ei

ss
 &

 A
ss

oc
ia

te
s,

 I
nc

.

4.
2.

3.
4 

Po
te

nt
ia

l U
se

 o
f 

N
ea

r,
 M

id
 a

nd
 F

ar
In

fr
ar

ed
 L

as
er

 D
io

de
s 

in
 A

ut
om

ot
iv

e 
L

ID
A

R
A

pp
lic

at
io

ns
.

D
r 

A
m

er
 S

am
m

an
, D

r 
L

aj
os

 R
im

ai
, D

r 
Ji

m
M

cB
ri

de
Fo

rd
 M

ot
or

 C
om

pa
ny

4.
2.

3.
5 

M
od

el
in

g 
of

 H
yb

ri
d 

E
le

ct
ri

c 
V

eh
ic

le
s

U
si

ng
 G

yr
at

or
 T

he
or

y:
 A

pp
lic

at
io

n 
to

 D
es

ig
n

D
r 

M
ar

k 
E

hs
an

i, 
M

r 
Je

an
 Y

ve
s 

R
ou

te
x,

 M
r

Se
ba

st
ie

n 
G

ay
-D

es
ha

rn
ai

s
T

ex
as

 A
&

M
 U

ni
ve

rs
ity

T
hu

rs
da

y 
T

ra
ck

2 
3:

30
P

M

T
ra

ns
po

rt
at

io
n

B
ac

kb
ay

 W
T

C
 M

L

4.
2.

4.
1 

M
od

el
in

g 
an

d 
C

on
tr

ol
 o

f 
a 

H
yb

ri
d

E
le

ct
ri

c 
V

eh
ic

le
D

r 
M

ic
he

al
 P

ar
te

n,
 D

r 
Jo

rd
an

 B
er

g,
 D

r 
T

im
ot

hy
M

ax
w

el
l

T
ex

as
 T

ec
h 

U
ni

ve
rs

ity

4.
2.

4.
2 

T
he

 M
ul

tis
en

so
r 

T
ra

ck
in

g 
Sy

st
em

 w
ith

th
e 

A
ir

bo
rn

e 
Se

ns
or

 to
 M

iti
ga

te
 th

e 
E

ff
ec

t o
f

C
ro

ss
-R

an
ge

 E
rr

or
s

M
r K

A
W

A
M

O
T

O
 D

A
IS

U
K

E
, D

r K
A

W
A

SE
T

E
T

SU
Y

A
, M

r 
H

A
SH

IR
A

O
 M

A
SA

T
A

K
A

K
E

IO
 U

N
IV

E
R

SI
T

Y

4.
2.

4.
3 

M
ob

ile
 L

oc
at

io
n 

E
st

im
at

io
n 

in
 C

el
lu

la
r

N
et

w
or

ks
 U

si
ng

 F
uz

zy
 L

og
ic

D
r 

X
ue

m
in

 S
he

n,
 D

r 
Jo

n 
W

. M
ar

k,
 M

r 
Ju

n 
Y

e
U

ni
ve

rs
ity

 o
f 

W
at

er
lo

o



20

T
hu

rs
da

y 
T

ra
ck

3 
08

:3
0A

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

4.
3.

1.
1 

C
ap

ac
ity

 E
nh

an
ce

m
en

t U
si

ng
 I

nt
el

lig
en

t
R

el
ay

in
g 

fo
r 

Fu
tu

re
 P

er
so

na
l C

om
m

un
ic

at
io

n
Sy

st
em

s
M

r 
T

im
ot

hy
 H

ar
ro

ld
, D

r 
A

nd
re

w
 N

ix
U

ni
ve

rs
ity

 o
f 

B
ri

st
ol

4.
3.

1.
2 

A
da

pt
iv

e 
T

ra
ns

m
is

si
on

 R
at

e 
C

on
tr

ol
Sc

he
m

e 
fo

r 
A

B
R

 S
er

vi
ce

s 
in

 th
e 

C
B

R
 a

nd
 A

B
R

Se
rv

ic
es

 I
nt

eg
ra

te
d 

D
S/

C
D

M
A

 S
ys

te
m

s
M

r 
T

ak
um

i I
to

, P
ro

f 
Se

iic
hi

 S
am

pe
i, 

Pr
of

N
or

ih
ik

o 
M

or
in

ag
a

G
ra

du
at

e 
Sc

ho
ol

 o
f 

E
ng

in
ee

ri
ng

, O
sa

ka
U

ni
ve

rs
ity

4.
3.

1.
3 

T
el

eg
eo

in
fo

rm
at

ic
s 

fo
r 

E
ff

ic
ie

nt
R

es
ou

rc
e 

A
llo

ca
tio

n 
an

d 
Pr

ot
oc

ol
 D

ev
el

op
m

en
t

in
 W

ir
el

es
s 

N
et

w
or

ks
D

r 
Pr

as
ha

nt
 K

ri
sh

na
m

ur
th

y,
 D

r 
H

as
sa

n 
K

ar
im

i
U

ni
ve

rs
ity

 o
f 

Pi
tts

bu
rg

h

4.
3.

1.
4 

Pa
ck

et
 S

ch
ed

ul
in

g 
in

 S
D

M
A

 B
as

ed
W

ir
el

es
s 

N
et

w
or

ks
M

r 
U

lr
ic

h 
V

or
ne

fe
ld

C
om

N
et

s,
 R

W
T

H
 A

ac
he

n 
U

ni
ve

rs
ity

 o
f

T
ec

hn
ol

og
y

4.
3.

1.
5 

U
pl

in
k 

A
cq

ui
si

tio
n 

of
 S

yn
ch

ro
ni

sa
tio

n
Pa

ra
m

et
er

s 
in

 M
C

-C
D

M
A

 S
ys

te
m

s
M

r 
B

ad
er

 F
ao

uz
i, 

D
r 

Sa
nt

ia
go

 Z
az

o,
 D

r 
J.

 M
.

Pa
ez

 B
or

al
lo

U
ni

ve
rs

id
ad

 P
ol

ite
cn

ic
a 

de
 M

ad
ri

d-
 E

T
SI

T
el

ec
om

un
ic

ac
io

n

T
hu

rs
da

y 
T

ra
ck

3 
10

:3
0A

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

4.
3.

2.
1 

D
R

M
A

 w
ith

 M
ul

tip
le

 S
lo

ts
 R

es
er

va
tio

n
an

d 
R

et
ra

ns
m

is
si

on
 A

lg
or

ith
m

 U
si

ng
 E

xp
on

en
-

tia
l B

ac
ko

ff
 S

ch
em

e
M

r 
Y

ot
a 

K
om

or
iy

a,
 M

s 
M

io
ko

 T
ad

en
um

a,
 M

r
N

is
hi

no
 Y

os
hi

yu
ki

D
ep

t. 
of

 I
nf

or
m

at
io

n 
&

 C
om

pu
te

r 
Sc

ie
nc

e,
 K

ei
o

U
ni

ve
rs

ity

4.
3.

2.
2 

C
ap

tu
re

 w
ith

 D
el

ay
 a

nd
 P

ow
er

R
an

do
m

iz
at

io
n 

in
 S

pr
ea

d-
Sp

ec
tr

um
 C

D
M

A
Sl

ot
te

d 
A

L
O

H
A

 S
ys

te
m

M
s 

M
i-

Su
n 

D
o,

 M
r 

Y
ou

ng
ju

n 
Pa

rk
, D

r 
Ja

i-
Y

on
g

L
ee

Y
on

se
i U

ni
ve

rs
ity

4.
3.

2.
3 

M
ax

im
um

 P
ac

ki
ng

 C
ha

nn
el

 A
ss

ig
nm

en
t

A
lg

or
ith

m
 in

 M
ul

ti-
R

at
e 

T
ra

ff
ic

 M
ic

ro
ce

llu
la

r
N

et
w

or
ks

M
r 

Fe
lip

e 
A

 C
ru

z-
Pé

re
z,

 M
r 

D
om

in
go

 L
ar

a-
R

od
rí

gu
ez

, D
r 

M
au

ri
ci

o 
L

ar
a

C
om

m
. S

ec
tio

n,
 E

le
ct

. E
ng

. D
ep

t.,
C

IN
V

E
ST

A
V

-I
PN

4.
3.

2.
4 

Pr
ed

ic
tiv

e 
A

da
pt

iv
e 

L
oa

di
ng

 f
or

 H
ip

er
la

n
II M

r 
St

ev
en

 T
ho

en
, D

r 
L

ie
sb

et
 V

an
 d

er
 P

er
re

, D
r

M
ar

c 
E

ng
el

s
In

te
r-

U
ni

ve
rs

ity
 M

ic
ro

 E
le

ct
ro

ni
cs

 C
en

te
r

(I
M

E
C

)

4.
3.

2.
5 

A
 R

ad
io

 C
ha

nn
el

 E
m

ul
at

or
 f

or
W

C
D

M
A

, B
as

ed
 o

n 
th

e 
H

id
de

n 
M

ar
ko

v 
M

od
el

(H
M

M
)

M
s 

A
nn

a 
U

m
be

rt
, D

r 
Pi

la
r 

D
ia

z
PO

L
Y

T
E

C
H

N
IC

 U
N

IV
E

R
SI

T
Y

 O
F

C
A

T
A

L
O

N
IA

 (
U

PC
)

T
hu

rs
da

y 
T

ra
ck

3 
1:

30
P

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

4.
3.

3.
1 

T
he

 I
m

pa
ct

 o
f 

Fr
on

t E
nd

 L
N

A
 o

n
C

el
lu

la
r 

Sy
st

em
D

r 
D

av
id

 L
ee

, W
ill

ia
m

 C
. Y

.L
ee

V
od

af
on

e 
A

ir
T

ou
ch

4.
3.

3.
2 

Pe
rf

or
m

an
ce

 C
om

pa
ri

so
n 

of
 th

e 
R

ad
io

L
in

k 
Pr

ot
oc

ol
s 

of
 I

E
E

E
80

2.
11

a 
an

d
H

IP
E

R
L

A
N

/2
D

r 
H

ui
 L

i
E

ri
cs

so
n 

E
ur

ol
ab

 D
eu

ts
ch

la
nd

 G
m

bH

4.
3.

3.
3 

A
da

pt
iv

e 
T

ra
ff

ic
 C

on
tr

ol
 S

ch
em

e 
in

H
ie

ra
rc

hi
ca

lly
 S

tr
uc

tu
re

d 
C

D
M

A
 C

el
lu

la
r

Sy
st

em
s

M
r 

jo
ng

in
 K

im
, D

r 
Y

ou
ng

na
m

 H
an

, M
r 

Ji
hw

an
A

hn
In

fo
rm

at
io

n 
an

d 
C

om
m

un
ic

at
io

ns
 U

ni
ve

rs
ity

4.
3.

3.
4 

In
te

rf
er

en
ce

-P
lu

s-
N

oi
se

 C
ov

ar
ia

nc
e

M
at

ri
x 

E
st

im
at

io
n 

fo
r 

A
da

pt
iv

e 
Sp

ac
e-

tim
e

Pr
oc

es
si

ng
 o

f 
D

S/
C

D
M

A
 S

ig
na

ls
M

r 
Io

an
ni

s 
Ps

ar
om

ili
gk

os
, D

r 
St

el
la

 B
at

al
am

a
D

ep
t. 

of
 E

le
ct

ri
ca

l E
ng

in
ee

ri
ng

, S
U

N
Y

 a
t

B
uf

fa
lo

4.
3.

3.
5 

A
n 

It
er

at
iv

e 
H

eu
ri

st
ic

 A
lg

or
ith

m
 f

or
A

pp
lie

d 
C

ha
nn

el
 A

ss
ig

nm
en

t
M

r 
Pe

te
 B

oy
er

, D
r 

Pa
bl

o 
V

ic
ha

re
lli

G
T

E
 L

ab
or

at
or

ie
s

T
hu

rs
da

y 
T

ra
ck

3 
3:

30
P

M

W
ir

el
es

s 
A

cc
es

s

C
am

br
id

ge
 W

T
C

 L
L

4.
3.

4.
1 

Fo
rw

ar
d 

L
in

k 
C

ap
ac

ity
 o

f 
C

oh
er

en
t D

S-
C

D
M

A
 a

nd
 M

C
-C

D
M

A
 B

ro
ad

ba
nd

 P
ac

ke
t

W
ir

el
es

s 
A

cc
es

s 
in

 a
 M

ul
ti-

ce
ll 

E
nv

ir
on

m
en

t
D

r 
Sa

da
yu

ki
 A

be
ta

, D
r 

H
ir

oy
uk

i A
ta

ra
sh

i, 
D

r
M

am
or

u 
Sa

w
ah

as
hi

N
T

T
 D

oC
oM

o 
In

c.

4.
3.

4.
2 

A
 P

ow
er

 C
on

tr
ol

 a
nd

 S
ch

ed
ul

in
g

C
on

ce
pt

 f
or

 E
G

PR
S

M
r 

A
rn

e 
Si

m
on

ss
on

E
ri

cs
so

n 
E

ri
so

ft
 A

B

4.
3.

4.
3 

C
el

lu
la

r 
C

ov
er

ag
e 

fo
r 

E
ff

ic
ie

nt
T

ra
ns

m
is

si
on

 P
er

fo
rm

an
ce

 in
 M

B
S

D
r 

Jo
sé

 F
er

na
nd

es
, E

ng
 J

os
é 

G
ar

ci
a

U
ni

ve
rs

id
ad

e 
de

 A
ve

ir
o,

 I
ns

tit
ut

o 
de

T
el

ec
om

un
ic

aç
õe

s

4.
3.

4.
4 

Se
ns

iti
vi

ty
 o

f 
Pe

rf
or

m
an

ce
 o

f 
SA

R
P 

an
d

H
A

R
P 

to
 T

ra
ff

ic
 L

oa
di

ng
 V

ar
ia

tio
ns

 in
 a

H
ie

ra
rc

hi
ca

l C
el

lu
la

r 
Sy

st
em

 u
nd

er
 N

on
-u

ni
fo

rm
T

ra
ff

ic
 D

is
tr

ib
ut

io
n

D
r 

Fr
an

ci
s 

L
au

, C
L

ee
H

on
g 

K
on

g 
Po

ly
te

ch
ni

c 
U

ni
ve

ri
st

y

4.
3.

4.
5 

U
pl

in
k 

an
d 

D
ow

nl
in

k 
C

ap
ac

ity
E

va
lu

at
io

ns
 o

f 
a 

M
ul

ti-
tie

r 
C

D
M

A
 M

ob
ile

N
et

w
or

k 
E

m
pl

oy
in

g 
D

ir
ec

tio
na

l H
an

ds
et

A
nt

en
na

s
Pr

of
 R

ic
ha

rd
 O

rm
on

dr
oy

d,
 M

r 
Fr

an
ce

sc
o

N
az

za
rr

i
C

ra
nf

ie
ld

 U
ni

ve
rs

ity



21

T
hu

rs
da

y 
T

ra
ck

4 
08

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

4.
4.

1.
1 

M
A

P 
E

qu
al

iz
at

io
n 

fo
r 

D
Q

PS
K

 in
 M

ul
ti-

pa
ss

 D
em

od
ul

at
io

n
D

r 
A

li 
K

ha
yr

al
la

h,
 D

r 
T

ra
cy

 F
ul

gh
um

, D
r

D
en

ni
s 

H
ui

E
ri

cs
so

n,
 I

nc
.

4.
4.

1.
2 

A
ch

ie
vi

ng
 F

le
xi

bi
lit

y 
in

 a
 V

ite
rb

i
D

ec
od

er
 D

SP
 C

op
ro

ce
ss

or
D

r 
D

al
e 

H
oc

ev
ar

, D
r 

A
la

n 
G

at
he

re
r

T
ex

as
 I

ns
tr

um
en

ts

4.
4.

1.
3 

A
na

ly
si

s 
of

 I
nt

er
na

l D
at

a 
W

id
th

R
eq

ui
re

m
en

ts
 f

or
 S

IS
O

 D
ec

od
in

g 
M

od
ul

es
M

s 
Y

uf
ei

 W
u,

 D
r 

B
ri

an
 W

oe
rn

er
M

PR
G

 L
ab

, V
ir

gi
ni

a 
T

ec
h

4.
4.

1.
4 

It
er

at
iv

e 
C

ha
nn

el
 E

st
im

at
io

n 
fo

r 
E

G
PR

S
D

r 
PA

U
L

 S
T

R
A

U
C

H
, M

r 
C

ar
lo

 L
us

ch
i, 

D
r

A
le

xa
nd

r 
K

uz
m

in
sk

iy
B

el
l L

ab
s,

 L
uc

en
t T

ec
hn

ol
og

ie
s

4.
4.

1.
5 

B
lin

d 
M

ul
tiu

se
r 

D
et

ec
tio

n 
in

 M
ul

tip
at

h
C

D
M

A
 C

ha
nn

el
s 

w
ith

 U
nk

no
w

n 
C

or
re

la
te

d
N

oi
se

D
r 

St
ef

an
o 

B
uz

zi
, P

ro
f 

V
in

ce
nt

 P
oo

r
Pr

in
ce

to
n 

U
ni

ve
rs

ity

T
hu

rs
da

y 
T

ra
ck

4 
10

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

4.
4.

2.
1 

E
rr

or
 P

er
fo

rm
an

ce
 A

na
ly

si
s 

of
 S

pa
ce

-
T

im
e 

C
od

es
D

r 
C

os
ta

s 
G

eo
rg

hi
ad

es
, M

r 
M

ur
at

 U
ys

al
T

ex
as

 A
&

M
 U

ni
ve

rs
ity

4.
4.

2.
2 

A
 F

ix
ed

 P
oi

nt
 A

pp
ro

ac
h 

to
 W

id
eb

an
d

A
m

pl
if

ie
r 

C
om

pe
ns

at
io

n 
fo

r 
IS

-2
00

0
Pr

of
 J

 R
 C

ru
z,

 M
r 

Jo
hn

 W
us

te
nb

er
g,

 M
s 

H
el

en
X

in
g

T
he

 U
ni

ve
rs

ity
 o

f 
O

kl
ah

om
a

4.
4.

2.
3 

Fr
am

e 
Sy

nc
hr

on
iz

at
io

n 
of

 T
ur

bo
 C

od
ed

Sy
st

em
s 

U
si

ng
 a

 L
is

t-
Sy

nc
hr

on
iz

at
io

n
T

ec
hn

iq
ue

M
r 

M
 M

os
to

fa
 H

ow
la

de
r,

 D
r 

B
ri

an
 W

oe
rn

er
V

ir
gi

ni
a 

T
ec

h

4.
4.

2.
4 

Su
bs

pa
ce

 B
as

ed
 M

ul
tiu

se
r 

D
et

ec
to

r
A

lg
or

ith
m

s
D

r 
Pa

rt
ha

pr
at

im
 D

e
M

its
ub

is
hi

 E
le

ct
ri

c 
In

fo
rm

at
io

n 
T

ec
hn

ol
og

y
C

en
te

r 
A

m
er

ic
a

4.
4.

2.
5 

Pe
rf

or
m

an
ce

 A
na

ly
si

s 
of

 a
 N

ar
ro

w
ba

nd
T

w
o-

Si
gn

al
 R

ec
ei

ve
r 

B
as

ed
 o

n 
Jo

in
t D

et
ec

tio
n

M
r 

M
ar

co
 M

or
et

ti,
 D

r 
G

er
ar

d 
Ja

ns
se

n
D

el
ft

 U
ni

ve
rs

ity
 o

f 
T

ec
hn

ol
og

y

T
hu

rs
da

y 
T

ra
ck

4 
1:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

4.
4.

3.
1 

T
w

o-
D

im
en

si
on

al
 C

od
e 

A
cq

ui
si

tio
n 

in
Fi

xe
d 

M
ul

tip
at

h 
C

ha
nn

el
s

M
r 

M
ar

co
s 

K
at

z,
 D

r 
Ja

ri
 I

in
at

ti,
 S

av
o 

G
lis

ic
C

en
tr

e 
fo

r 
W

ir
el

es
s 

C
om

m
un

ic
at

io
ns

, U
ni

ve
rs

ity
of

 O
ul

u

4.
4.

3.
2 

Pe
rf

or
m

an
ce

 o
f 

So
ft

-O
ut

pu
t S

pa
ce

-T
im

e
E

qu
al

iz
at

io
n 

fo
r 

E
G

PR
S

C
ar

lo
 L

us
ch

i, 
A

le
xa

nd
rK

uz
m

in
sk

iy
, P

au
l

St
ra

uc
h

B
el

l L
ab

or
at

or
ie

s,
 L

uc
en

t T
ec

hn
ol

og
ie

s

4.
4.

3.
3 

G
en

er
al

iz
ed

 R
A

K
E

 R
ec

ep
tio

n 
fo

r
C

an
ce

lli
ng

 I
nt

er
fe

re
nc

e 
fr

om
 M

ul
tip

le
 B

as
e

St
at

io
ns

D
r 

Y
i-

Pi
n 

W
an

g,
 D

r 
G

re
g 

B
ot

to
m

le
y

E
ri

cs
so

n 
In

c.
 U

SA

4.
4.

3.
4 

M
ul

tiu
se

r-
M

ac
ro

di
ve

rs
ity

 D
et

ec
tio

n 
in

R
ay

le
ig

h 
Fa

di
ng

 C
ha

nn
el

s
M

s 
L

is
a 

W
el

bu
rn

, D
r 

Ja
m

es
 K

. C
av

er
s,

 D
r 

K
ev

in
W

. S
ow

er
by

Si
m

on
 F

ra
se

r 
U

ni
ve

rs
ity

4.
4.

3.
5 

G
en

er
al

iz
ed

 P
ri

nc
ip

al
 R

at
io

 C
om

bi
ni

ng
fo

r 
Sp

ac
e-

T
im

e 
C

od
es

 in
 S

lo
w

ly
 F

ad
in

g
C

ha
nn

el
s

Y
ou

ng
 J

u 
K

im
, H

w
an

g 
So

oL
ee

K
A

IS
T

T
hu

rs
da

y 
T

ra
ck

4 
3:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
I

N
or

th
en

d 
W

T
C

 L
L

4.
4.

4.
1 

Im
pr

ov
ed

 S
in

gl
e-

U
se

r 
D

et
ec

to
r 

fo
r

W
C

D
M

A
 S

ys
te

m
s 

B
as

ed
 o

n 
G

ri
ff

ith
s’

A
lg

or
ith

m
M

r 
Jo

na
s 

K
ar

ls
so

n,
 P

ro
f 

H
id

ek
i I

m
ai

U
ni

ve
rs

ity
 o

f 
T

ok
yo

4.
4.

4.
2 

M
ul

tiu
se

r 
D

et
ec

tio
n 

w
ith

 P
ar

tia
l

In
fo

rm
at

io
n 

fo
r 

A
sy

nc
hr

on
ou

s 
C

D
M

A
-B

as
ed

R
ad

io
 N

et
w

or
ks

M
r 

L
iq

in
g 

Z
ha

ng
, D

r 
M

ic
ha

el
 K

ap
la

n
M

cG
ill

 U
ni

ve
rs

ity

4.
4.

4.
3 

O
n 

th
e 

Po
te

nt
ia

l o
f 

M
ul

tim
od

e 
A

nt
en

na
D

iv
er

si
ty

M
r 

T
ho

m
as

 S
va

nt
es

so
n

C
ha

lm
er

s 
U

ni
v.

 o
f 

T
ec

h.

4.
4.

4.
4 

H
ig

hl
y 

E
ff

ic
ie

nt
 L

ar
ge

-D
om

ai
n 

M
om

en
t-

M
et

ho
d 

A
na

ly
si

s 
an

d 
C

A
D

 o
f 

R
ad

io
-F

re
qu

en
cy

A
nt

en
na

s 
M

ou
nt

ed
 o

n 
or

 S
itu

at
ed

 in
 V

eh
ic

le
s

D
r 

B
ra

ni
sl

av
 N

ot
ar

os
U

ni
ve

rs
ity

 o
f 

M
as

sa
ch

us
et

ts
 D

ar
tm

ou
th

4.
4.

4.
5 

C
ha

nn
el

 P
re

co
di

ng
 f

or
 p

i/4
-D

Q
PS

K
 a

nd
M

SK
 o

ve
r 

Fr
eq

ue
nc

y-
Se

le
ct

iv
e 

Sl
ow

 F
ad

in
g

C
ha

nn
el

s
M

is
s 

Je
nn

if
er

 S
ui

 Y
in

g 
L

ee
, D

r 
W

ei
hu

a 
Z

hu
an

g
U

ni
ve

rs
ity

 o
f 

W
at

er
lo

o



22

T
hu

rs
da

y 
T

ra
ck

5 
08

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

4.
5.

1.
1 

C
om

bi
ne

d 
T

em
po

ra
l a

nd
 S

pa
tia

l F
ilt

er
St

ru
ct

ur
es

 f
or

 C
D

M
A

 S
ys

te
m

s
M

s 
A

yl
in

 Y
en

er
, D

r 
R

oy
 D

. Y
at

es
, D

r 
Se

nn
ur

U
lu

ku
s

W
ir

el
es

s 
In

fo
rm

at
io

n 
N

et
w

or
k 

L
ab

or
at

or
y,

R
ut

ge
rs

 U
ni

ve
rs

ity

4.
5.

1.
2 

It
er

at
iv

e 
D

em
od

ul
at

io
n 

an
d 

D
ec

od
in

g 
of

D
if

fe
re

nt
ia

l S
pa

ce
-t

im
e 

B
lo

ck
 C

od
es

M
r 

A
nh

 N
gu

ye
n,

 D
r 

M
ar

y 
A

nn
 I

ng
ra

m
G

eo
rg

ia
 I

ns
tit

ut
e 

of
 T

ec
hn

ol
og

y

4.
5.

1.
3 

In
te

rf
er

en
ce

 C
an

ce
lla

tio
n 

w
ith

 P
er

m
ut

a-
tio

n 
T

re
lli

s 
C

od
es

Pr
of

 H
en

dr
ik

 C
 F

er
re

ir
a,

 P
ro

f 
A

 J
 H

an
 V

in
ck

R
an

d 
A

fr
ik

aa
ns

 U
ni

ve
rs

ity

4.
5.

1.
4 

D
S 

C
od

e 
A

cq
ui

si
tio

n 
in

 S
lo

w
ly

 F
ad

in
g

M
ul

ti-
pa

th
 C

ha
nn

el
D

r 
Ja

ri
 I

in
at

tu
U

ni
ve

rs
ity

 o
f 

O
ul

u

4.
5.

1.
5 

C
ap

ac
ity

 a
nd

 Q
ua

lit
y 

E
nh

an
ce

m
en

t f
or

A
N

SI
-1

36
 D

ow
nl

in
k 

U
si

ng
 I

nt
er

fe
re

nc
e

C
an

ce
lla

tio
n 

an
d 

B
ea

m
fo

rm
in

g
D

r 
A

bd
ul

ra
uf

 H
af

ee
z,

 D
r 

M
ol

na
r 

K
ar

l
E

ri
cs

so
n 

In
c.

T
hu

rs
da

y 
T

ra
ck

5 
10

:3
0A

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

4.
5.

2.
1 

B
it 

E
rr

or
 P

ro
ba

bi
lit

y 
of

 M
-a

ry
 Q

ua
dr

a-
tu

re
 A

m
pl

itu
de

 M
od

ul
at

io
n

D
r 

D
on

gw
eo

n 
Y

oo
n,

 M
r 

K
yo

ng
ku

k 
C

ho
, D

r
Ji

ns
oc

k 
L

ee
D

ep
t. 

of
 I

nf
o.

 a
nd

 C
om

m
. E

ng
., 

T
ae

jo
n

U
ni

ve
rs

ity

4.
5.

2.
2 

T
he

 C
ap

ac
ity

 A
na

ly
si

s 
of

 S
SB

/B
PS

K
-

D
S/

C
D

M
A

 w
ith

 S
uc

ce
ss

iv
e 

In
te

rf
er

en
ce

C
an

ce
lle

r
M

r 
M

yo
un

gs
eo

b 
L

im
C

ho
nb

uk
 N

at
io

na
l U

ni
ve

rs
ity

4.
5.

2.
3 

Pe
rf

or
m

an
ce

 o
f 

a 
R

es
id

ue
 N

um
be

r
Sy

st
em

 B
as

ed
 D

S-
C

D
M

A
 S

ys
te

m
 o

ve
r 

B
ur

st
y

C
om

m
un

ic
at

io
n 

C
ha

nn
el

s
D

r 
A

 S
 M

ad
hu

ku
m

ar
, D

r 
Fr

an
co

is
 C

hi
n

C
en

tr
e 

fo
r 

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns

4.
5.

2.
4 

A
 S

el
f-

ca
lib

ra
tio

n 
A

lg
or

ith
m

 f
or

 a
n

A
sy

nc
hr

on
ou

s 
C

D
M

A
-B

as
ed

 A
nt

en
na

 A
rr

ay
C

ho
ng

H
yu

n 
L

ee
, J

oo
hw

an
C

hu
n

K
or

ea
 A

dv
an

ce
d 

In
st

itu
te

 o
f 

Sc
ie

nc
e 

an
d

T
ec

hn
ol

og
y

4.
5.

2.
5 

M
ul

tiu
se

r 
D

et
ec

tio
n 

fo
r 

M
ul

ti-
R

at
e

C
D

M
A

 in
 M

ul
ti-

Pa
th

 F
ad

in
g 

C
ha

nn
el

s
M

r 
Po

-W
ei

 F
u,

 D
r 

K
w

an
g-

C
he

ng
 C

he
n

In
st

itu
te

 o
f 

C
om

m
un

ic
at

io
n,

 N
at

io
na

l T
ai

w
an

U
ni

ve
rs

ity

T
hu

rs
da

y 
T

ra
ck

5 
1:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

4.
5.

3.
1 

A
n 

E
ff

ic
ie

nt
 C

ar
ri

er
 F

re
qu

en
cy

 O
ff

se
t

E
st

im
at

io
n 

Sc
he

m
e 

fo
r 

O
FD

M
 S

ys
te

m
Y

ou
ng

 S
eo

k 
L

im
, J

ae
 H

on
gL

ee
Sc

ho
ol

 o
f 

E
le

ct
ri

ca
l E

ng
in

ee
ri

ng
, S

eo
ul

 N
at

io
na

l
U

ni
ve

rs
ity

4.
5.

3.
2 

A
 R

e-
In

ve
st

ig
at

io
n 

of
 S

ca
la

r 
Q

ua
nt

iz
a-

tio
n 

fo
r 

M
ob

ile
 S

pe
ec

h 
T

ra
ns

m
is

si
on

M
r 

T
ho

m
as

 H
in

de
la

ng
, D

r 
T

im
 F

in
gs

ch
ei

dt
,

R
ic

ha
rd

 V
. C

ox
In

st
itu

te
 f

or
 C

om
m

un
ic

at
io

ns
 E

ng
in

ee
ri

ng

4.
5.

3.
3 

Jo
in

t C
ha

nn
el

 T
ra

ck
in

g 
of

 C
o-

ch
an

ne
l

Si
gn

al
s 

fo
r 

IS
-1

36
 M

ob
ile

s
D

r 
H

us
ey

in
 A

rs
la

n,
 D

r 
K

ar
l M

ol
na

r,
 D

r
A

bd
ul

ra
uf

 H
af

ee
z

E
ri

cs
so

n 
In

c.

4.
5.

3.
4 

Sp
ac

e-
T

im
e-

B
lo

ck
-C

od
ed

 O
FD

M
Sy

st
em

s 
w

ith
 T

ra
ns

m
it 

B
ea

m
fo

rm
er

s 
fo

r 
H

ig
h-

Sp
ee

d 
In

do
or

 W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
M

r 
K

uo
-H

ui
 L

i, 
D

r 
M

ar
y 

A
nn

 I
ng

ra
m

G
eo

rg
ia

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y

4.
5.

3.
5 

V
ar

ia
bl

e 
L

en
gt

h 
E

qu
al

is
er

s 
fo

r
B

ro
ad

ba
nd

 M
ob

ile
 S

ys
te

m
s

M
r 

Fe
lip

 R
ie

ra
-P

al
ou

, D
r 

Ja
m

es
 M

 N
or

as
U

ni
ve

rs
ity

 o
f 

B
ra

df
or

d

T
hu

rs
da

y 
T

ra
ck

5 
3:

30
P

M

T
ra

ns
m

is
si

on
 T

ec
hn

ol
og

y 
II

B
ea

co
nh

ill
 W

T
C

 L
L

4.
5.

4.
1 

In
ve

st
ig

at
io

n 
of

 T
w

o-
B

ra
nc

h 
T

ra
ns

m
it

D
iv

er
si

ty
 w

ith
 T

w
o-

B
ra

nc
h 

R
ec

ei
ve

 D
iv

er
si

ty
 in

M
ic

ro
 C

el
lu

la
r 

E
nv

ir
on

m
en

ts
M

r 
M

ik
ae

l B
er

gh
ol

z 
K

nu
ds

en
, D

r 
G

er
t F

.
Pe

de
rs

en
B

os
ch

 T
el

ec
om

 D
an

m
ar

k 
A

/S

4.
5.

4.
2 

E
ff

ic
ie

nt
 A

lg
or

ith
m

 f
or

 A
dj

us
tm

en
t o

f
A

da
pt

iv
e 

Pr
ed

is
to

rt
er

 in
 a

 T
ra

ns
m

itt
er

 f
or

O
FD

M
 S

ig
na

ls
Pr

of
 K

rz
ys

zt
of

 W
es

ol
ow

sk
i, 

M
r 

Ja
nu

sz
Po

ch
m

ar
a

Po
zn

an
 U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y

4.
5.

4.
3 

Fu
ll 

E
xp

lo
ita

tio
n 

of
 D

iv
er

si
ty

 in
 S

pa
ce

-
tim

e 
M

M
SE

 R
ec

ei
ve

rs
D

r 
M

an
za

no
 V

id
al

, D
r 

M
ar

ga
ri

ta
 C

ab
re

ra
, M

r
A

dr
ia

n 
A

gu
st

ín
U

ni
ve

rs
ita

t P
ol

itè
cn

ic
a 

de
 C

at
al

un
ya

4.
5.

4.
4 

It
er

at
iv

e 
D

et
ec

tio
n 

fo
r 

R
ay

le
ig

h 
Sp

ac
e-

T
im

e 
C

ha
nn

el
s

M
s 

M
on

ic
a 

N
av

ar
ro

, D
r 

A
le

x 
G

ra
nt

In
st

itu
te

 f
or

 T
el

ec
om

m
un

ic
at

io
ns

 R
es

ea
rc

h
(U

ni
SA

)

4.
5.

4.
5 

PC
C

: P
ri

nc
ip

al
 C

om
po

ne
nt

s 
C

om
bi

ni
ng

fo
r 

D
en

se
 C

or
re

la
te

d 
M

ul
tip

at
h 

Fa
di

ng
E

nv
ir

on
m

en
ts

D
r 

M
oh

am
ed

-S
lim

 A
lo

ui
ni

, D
r 

A
nn

a 
Sc

ag
lio

ne
,

D
r 

G
eo

rg
io

s 
G

ia
nn

ak
is

U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta



23

T
hu

rs
da

y 
T

ra
ck

6 
08

:3
0A

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

4.
6.

1.
1 

C
al

l A
dm

is
si

on
 C

on
tr

ol
 A

lg
or

ith
m

 f
or

C
D

M
A

 S
ys

te
m

s 
w

ith
 A

da
pt

iv
e 

A
nt

en
na

s
M

r 
Y

os
hi

ta
ka

 H
ar

a
Y

R
P 

M
ob

ile
 T

el
ec

om
m

un
ic

at
io

ns
 K

T
R

L
 C

o.
,

L
td

.

4.
6.

1.
2 

T
ra

ns
m

it 
D

iv
er

si
ty

 S
ch

em
es

 f
or

B
ro

ad
ba

nd
 M

ob
ile

 C
om

m
un

ic
at

io
n 

Sy
st

em
s

D
r 

Fr
ed

er
ic

k 
V

oo
k,

 D
r 

T
im

ot
hy

 T
ho

m
as

M
ot

or
ol

a 
L

ab
s 

- 
C

om
m

un
ic

at
io

n 
Sy

st
em

s
R

es
ea

rc
h 

L
ab

4.
6.

1.
3 

A
n 

A
da

pt
iv

e 
V

C
T

 B
as

ed
 H

an
do

ff
Sc

he
m

e 
fo

r 
M

ob
ile

 B
as

e 
St

at
io

n 
in

 A
T

M
N

et
w

or
k

E
un

ju
ng

 K
im

, D
r 

D
on

gh
o 

C
ho

K
or

ea
 A

dv
an

ce
d 

In
st

itu
te

 o
f 

Sc
ie

nc
e 

an
d

T
ec

hn
ol

og
y

4.
6.

1.
4 

IN
 S

er
vi

ce
 M

an
ag

em
en

t i
n 

IM
T

-2
00

0
N

et
w

or
k

M
s 

Y
on

g 
L

ee
, M

s 
H

yu
nS

oo
k 

K
im

, D
r 

Jo
oS

eo
k

So
ng

Y
on

se
i U

ni
ve

rs
ity

4.
6.

1.
5 

M
ob

ile
 M

ul
tim

ed
ia

 P
la

tf
or

m
s

M
r 

A
nd

re
w

 S
tir

lin
g

A
rt

hu
r 

D
. L

itt
le

 L
td

T
hu

rs
da

y 
T

ra
ck

6 
10

:3
0A

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

4.
6.

2.
1 

C
ha

nn
el

 B
as

ed
 A

da
pt

iv
e 

R
es

ou
rc

e
A

llo
ca

tio
n 

at
 th

e 
M

A
C

 L
ay

er
 in

 U
M

T
S 

T
D

-
C

D
M

A
 S

ys
te

m
s

D
r 

R
ob

er
to

 V
er

do
ne

, M
r 

M
ir

ko
 F

er
ra

ci
ol

i, 
D

r
V

el
io

 T
ra

lli
C

SI
T

E
-C

N
R

, U
ni

ve
rs

ity
 o

f 
B

ol
og

na

4.
6.

2.
2 

T
he

 N
L

O
S 

E
rr

or
 M

iti
ga

tio
n 

T
ec

hn
iq

ue
s

fo
r 

Po
si

tio
n 

L
oc

at
io

n 
U

si
ng

 I
S-

95
 C

D
M

A
N

et
w

or
ks

M
r 

Su
ng

-S
hi

k 
W

oo
, M

r 
H

eu
ng

-R
ye

ol
 Y

ou
K

or
ea

 T
el

ec
om

4.
6.

2.
3 

Pe
rf

or
m

an
ce

 o
f 

64
 k

bi
t/s

 D
at

a
T

ra
ns

m
is

io
n 

w
ith

 th
e 

A
R

Q
 P

ro
to

co
l o

f 
th

e
D

E
C

T
 S

ta
nd

ar
d 

on
 F

ad
in

g 
C

ha
nn

el
s

M
s 

Y
i Y

U
A

N
-W

U
C

N
E

T
 F

ra
nc

e 
T

el
ec

om

4.
6.

2.
4 

C
om

pl
ex

ity
-P

er
fo

rm
an

ce
 T

ra
de

-o
ff

s 
in

T
ur

bo
 C

od
es

 f
or

 I
M

T
-2

00
0

D
r 

Iv
an

 F
ai

r,
 M

s 
L

.F
. C

ho
y,

 D
r 

W
ito

ld
 K

rz
ym

ie
n

U
ni

ve
rs

ity
 o

f 
A

lb
er

ta

4.
6.

2.
5 

A
 H

ig
h 

C
ha

nn
el

 E
ff

ic
ie

nc
y 

T
ra

ns
ce

iv
er

B
as

ed
 o

n 
D

ir
ec

t A
cc

es
s 

Fr
eq

ue
nc

y 
Sy

nt
he

si
s

T
ec

hn
iq

ue
M

r 
C

hu
ng

 M
in

g 
Y

ue
n,

 M
r 

K
im

 F
un

g 
T

sa
ng

C
ity

 U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g

T
hu

rs
da

y 
T

ra
ck

6 
1:

30
P

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

4.
6.

3.
1 

A
da

pt
iv

e 
Q

ua
nt

iz
at

io
n 

fo
r 

T
hi

rd
-

G
en

er
at

io
n 

T
D

M
A

 T
ra

ns
m

itt
er

s
D

r 
G

ir
id

ha
r 

M
an

dy
am

N
ok

ia
 R

es
ea

rc
h 

C
en

te
r

4.
6.

3.
2 

A
ut

om
at

ic
 B

as
e 

St
at

io
n 

Se
le

ct
io

n 
an

d
C

on
fi

gu
ra

tio
n 

in
 M

ob
ile

 N
et

w
or

ks
D

r 
St

ep
he

n 
H

ur
le

y
C

ar
di

ff
 U

ni
ve

rs
ity

4.
6.

3.
3 

E
ff

ec
ts

 o
f 

Po
w

er
 C

on
tr

ol
 E

rr
or

s 
an

d
M

ul
tip

at
h 

Fa
di

ng
 o

n 
B

E
R

 in
 a

 C
el

lu
la

r 
C

D
M

A
Sy

st
em

M
r 

Ju
an

 M
an

ue
l R

om
er

o 
Je

re
z,

 M
s 

M
ar

ga
ri

ta
R

ui
z 

G
ar

ci
a,

 D
r 

A
nt

on
io

 D
ia

z 
E

st
re

lla
U

ni
ve

rs
ity

 o
f 

M
al

ag
a

4.
6.

3.
4 

Fi
nd

in
g 

U
se

r 
Po

si
tio

n 
L

oc
at

io
n 

U
si

ng
th

e 
D

op
pl

er
 I

nf
or

m
at

io
n 

in
 S

at
el

lit
e 

C
D

M
A

Sy
st

em
s

So
oh

on
g 

K
im

, J
oo

hw
an

 C
hu

nC
hu

n
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y

4.
6.

3.
5 

A
n 

In
te

gr
at

ed
 A

pp
ro

ac
h 

fo
r 

Pe
rf

or
m

an
ce

M
od

el
in

g 
an

d 
E

va
lu

at
io

n 
of

 S
of

t H
an

do
ff

 in
C

D
M

A
 M

ob
ile

 C
el

lu
la

r 
Sy

st
em

s
M

r 
N

ag
at

e 
A

ts
us

hi
, D

r 
Su

ga
no

 M
as

as
hi

, D
r

M
ur

at
a 

M
as

ay
uk

i
O

sa
ka

 U
ni

ve
rs

ity

T
hu

rs
da

y 
T

ra
ck

6 
3:

30
P

M

W
ir

el
es

s 
P

C
S 

I

W
at

er
fr

on
t2

 W
T

C
 L

L

4.
6.

4.
1 

Po
te

nt
ia

l P
hy

si
ca

l L
ay

er
 E

nh
an

ce
m

en
ts

fo
r 

A
M

R
 S

pe
ec

h 
ov

er
 E

D
G

E
D

r 
N

ef
ed

ov
 N

ik
ol

ai
N

ok
ia

 R
es

ea
rc

h 
C

en
te

r

4.
6.

4.
2 

U
pl

in
k 

C
ap

ac
ity

 o
f 

FF
F 

W
-C

D
M

A
 M

od
e

in
 U

M
T

S 
N

et
w

or
ks

 f
or

 M
ix

ed
 S

er
vi

ce
s

A
nt

on
io

 R
od

ri
gu

es
, J

oa
oS

ilv
a,

 H
ug

o 
Pi

nt
o

IS
T

/I
T

 -
 T

E
C

H
N

IC
A

L
 U

ni
ve

rs
ity

 O
F 

L
IS

B
O

N

4.
6.

4.
3 

A
 T

ra
ff

ic
 d

is
pe

rs
io

n 
St

ra
te

gy
 in

 F
ib

er
-

op
tic

 M
ul

tit
ie

r 
C

el
lu

la
r 

Sy
st

em
M

r 
Y

ou
ng

-u
k 

C
hu

ng
, D

r 
D

on
g-

H
o 

C
ho

D
ep

t. 
of

 E
E

, K
A

IS
T

4.
6.

4.
4 

C
ha

nn
el

 E
st

im
at

io
n 

U
si

ng
 S

ho
rt

 T
ra

in
in

g
Se

qu
en

ce
s

D
r 

H
as

an
 A

 A
m

ca
, M

r 
A

hm
et

 R
iz

an
er

, M
r 

A
li

H
ak

an
 U

lu
so

y
E

M
U

 -
 D

ep
ar

tm
en

t o
f 

E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

c
E

ng
in

ee
ri

ng

4.
6.

4.
5 

Jo
in

t D
ep

lo
ym

en
t o

f 
M

ac
ro

ce
lls

 a
nd

M
ic

ro
ce

lls
 o

ve
r 

U
rb

an
 A

re
as

 w
ith

 S
pa

tia
lly

N
on

-U
ni

fo
rm

 T
ra

ff
ic

 D
is

tr
ib

ut
io

ns
M

r 
B

yu
ng

ch
an

 A
hn

, D
r 

Ju
ng

-W
an

 C
ho

, D
r

H
yu

ns
oo

 Y
oo

n
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y



24

T
hu

rs
da

y 
T

ra
ck

7 
08

:3
0A

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

4.
7.

1.
1 

O
pt

im
iz

at
io

n 
of

 P
ow

er
 M

an
ag

em
en

t i
n 

a
C

D
M

A
 R

ad
io

 N
et

w
or

k
D

r 
Ji

n 
Y

an
g,

 J
in

so
ng

L
in

V
od

af
on

e 
A

ir
T

ou
ch

4.
7.

1.
2 

Sy
st

em
 L

ev
el

 P
er

fo
rm

an
ce

 E
va

lu
at

io
n 

of
G

PR
S 

fo
r 

V
ar

io
us

 T
ra

ff
ic

 M
od

el
s

D
r 

W
al

te
r 

Fe
at

he
rs

to
ne

, M
r 

L
eo

na
rd

o 
Pr

ov
ve

di
,

D
r 

D
av

oo
d 

M
ol

kd
ar

M
ot

or
ol

a

4.
7.

1.
3 

Sy
st

em
 L

ev
el

 P
er

fo
rm

an
ce

 E
va

lu
at

io
n 

of
E

G
PR

S 
in

 G
SM

 M
ac

ro
-C

el
l E

in
vi

ro
nm

en
ts

D
r 

W
al

te
r 

Fe
at

he
rs

to
ne

, D
r 

D
av

oo
d 

M
ol

kd
ar

M
ot

or
ol

a

4.
7.

1.
4 

Pe
rf

or
m

an
ce

 S
tu

di
es

 o
f 

R
at

e 
M

at
ch

in
g

fo
r 

W
C

D
M

A
 M

ob
ile

 R
ec

ei
ve

r
D

r 
In

so
o 

So
hn

E
le

ct
ro

ni
cs

 &
 T

el
ec

om
m

un
ic

at
io

n 
R

es
ea

rc
h

In
st

itu
tu

e 
(E

T
R

I)

4.
7.

1.
5 

A
 C

al
l A

dm
is

si
on

 A
lg

or
ith

m
 w

ith
O

pt
im

al
 P

ow
er

 A
llo

ca
tio

n 
fo

r 
M

ul
ti 

C
la

ss
T

ra
ff

ic
 in

 C
D

M
A

 S
ys

te
m

s
M

r 
K

ue
ny

ou
ng

 K
im

, D
r 

Y
ou

ng
na

m
 H

an
In

fo
rm

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
U

ni
ve

rs
ity

 a
t

T
ae

jo
n

T
hu

rs
da

y 
T

ra
ck

7 
10

:3
0A

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

4.
7.

2.
1 

A
n 

A
na

ly
si

s 
of

 th
e 

3-
St

ag
e 

Se
ar

ch
Pr

oc
es

s 
in

 W
-C

D
M

A
D

r 
Sr

in
at

h 
H

os
ur

, S
un

da
ra

ra
ja

nS
ri

ra
m

T
ex

as
 I

ns
tr

um
en

ts
 I

nc
.

4.
7.

2.
2 

A
da

pt
iv

e 
Pa

th
 S

el
ec

tiv
e 

L
in

ea
r

M
ul

tip
at

h-
D

ec
or

re
la

tin
g 

R
ec

ei
ve

r 
fo

r 
C

D
M

A
Fr

eq
ue

nc
y-

Se
le

ct
iv

e 
Fa

di
ng

 C
ha

nn
el

s
D

r 
H

as
an

 A
 A

m
ca

, M
r 

A
li 

H
ak

an
 U

lu
so

y,
 M

r
A

hm
et

 R
iz

an
er

E
M

U
 -

 D
ep

ar
tm

en
t o

f 
E

le
ct

ri
ca

l a
nd

 E
le

ct
ro

ni
c

E
ng

in
ee

ri
ng

4.
7.

2.
3 

G
PS

-B
as

ed
 M

es
sa

ge
 B

ro
ad

ca
st

 f
or

A
da

pt
iv

e 
In

te
r-

V
eh

ic
le

 C
om

m
un

ic
at

io
ns

M
r 

M
in

-T
e 

Su
n,

 M
r 

K
en

ta
ro

 Y
am

ad
a,

 D
r 

T
en

 H
.

L
ai

T
he

 O
hi

o 
St

at
e 

U
ni

ve
rs

ity

4.
7.

2.
4 

M
ul

ti-
C

el
l W

C
D

M
A

 S
ig

na
l P

ro
ce

ss
in

g
Si

m
ul

at
io

n
M

r 
V

ik
ra

m
 K

au
l, 

M
r 

W
en

fe
ng

 Z
ha

ng
, D

r 
R

oy
Y

at
es

W
ir

el
es

s 
In

fo
rm

at
io

n 
N

et
w

or
k 

L
ab

or
at

or
y

(W
IN

L
A

B
)

4.
7.

2.
5 

E
nh

an
ce

d 
C

ap
ac

ity
 M

an
ag

em
en

t f
or

 2
nd

an
d 

3r
d 

G
en

er
at

io
n 

C
el

lu
la

r 
N

et
w

or
ks

M
r 

So
fo

kl
is

 K
yr

ia
za

ko
s,

 M
r 

D
im

itr
is

 D
ra

ko
ul

is
,

M
r 

C
hr

is
to

s 
K

os
si

da
s

N
at

io
na

l T
ec

hn
ic

al
 U

ni
ve

rs
ity

 o
f 

A
th

en
s

T
hu

rs
da

y 
T

ra
ck

7 
1:

30
P

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

4.
7.

3.
1 

T
el

et
ra

ff
ic

 M
od

el
lin

g 
an

d 
Pe

rf
or

m
an

ce
E

va
lu

at
io

n 
in

 M
ul

til
ay

er
 C

el
l A

rc
hi

te
ct

ur
e

M
r 

W
al

te
r 

A
 D

os
 S

an
to

s,
 D

r 
Sh

ah
ra

m
 G

ha
he

ri
-

N
ir

i, 
D

r 
R

ah
im

 T
af

az
ol

li
C

en
tr

e 
fo

r 
C

om
m

un
ic

at
io

n 
Sy

st
em

s 
R

es
ea

rc
h

4.
7.

3.
2 

C
D

M
A

20
00

 R
ev

er
se

 L
in

k:
 D

es
ig

n 
an

d
Sy

st
em

 P
er

fo
rm

an
ce

D
r 

Sa
nd

ip
 S

ar
ka

r,
 M

r 
T

ao
 C

he
n,

 D
r 

E
dw

ar
d

T
ie

de
m

an
n

Q
ua

lc
om

m
 I

nc
or

po
ra

te
d

4.
7.

3.
3 

Pe
rf

or
m

an
ce

 E
nh

an
ce

m
en

ts
 f

or
 th

e
G

SM
/E

D
G

E
 R

ad
io

 A
cc

es
s 

N
et

w
or

k
D

r 
C

la
es

 T
id

es
ta

v,
 M

r 
M

at
hi

as
 E

ri
ks

so
n,

 M
r

A
rn

au
d 

V
ed

ri
ne

E
ri

cs
so

n 
R

ad
io

 S
ys

te
m

s 
A

B

4.
7.

3.
4 

Pe
rf

or
m

an
ce

 O
pt

im
iz

at
io

n 
of

 S
in

gl
e

Fr
eq

ue
nc

y 
B

ro
ad

ca
st

 S
ys

te
m

s 
in

 F
D

D
-C

D
M

A
C

el
lu

la
r 

B
an

ds
 f

or
 W

ir
el

es
s 

M
ul

tim
ed

ia
 S

er
vi

ce
s

M
r 

W
ils

on
 W

on
g,

 D
r 

E
lv

in
o 

So
us

a
U

ni
ve

rs
ity

 o
f 

T
or

on
to

4.
7.

3.
5 

V
oi

ce
 E

na
bl

ed
 R

eq
ue

st
 a

nd
 R

es
po

ns
e 

fo
r

M
ob

ile
 D

ev
ic

es
 S

up
po

rt
in

g 
W

A
P 

Pr
ot

oc
ol

M
r 

A
di

ty
a 

M
oh

an
, M

r 
A

ks
ha

y 
M

oh
an

H
FC

L

T
hu

rs
da

y 
T

ra
ck

7 
3:

30
P

M

W
ir

el
es

s 
P

C
S 

II

W
at

er
fr

on
t3

 W
T

C
 L

L

4.
7.

4.
1 

E
ff

ec
ts

 o
f 

Fa
di

ng
 C

or
re

la
tio

n 
on

 M
ul

tip
le

A
nt

en
na

 R
ec

ep
tio

n 
M

ob
ile

 O
FD

M
 S

ys
te

m
s

M
r 

A
nd

re
as

 H
ut

te
r,

 M
r 

Jo
ac

hi
m

H
am

m
er

sc
hm

id
t, 

M
s 

E
lis

ab
et

h 
de

 C
ar

va
lh

o
T

ec
hn

is
ch

e 
U

ni
ve

rs
itä

t M
ün

ch
en

4.
7.

4.
2 

A
 N

ov
el

 D
er

eg
is

tr
at

io
n 

St
ra

te
gy

 f
or

M
ob

ile
 N

et
w

or
ks

M
r 

Z
uj

i M
ao

, D
r 

C
hr

is
to

s 
D

ou
lig

er
is

U
ni

ve
rs

ity
 o

f 
M

ia
m

i

4.
7.

4.
3 

T
he

 P
er

fo
rm

an
ce

 o
f 

th
e 

M
-a

ry
 D

S/
C

D
M

A
 C

el
lu

la
r 

Sy
st

em
 o

ve
r 

R
ay

le
ig

h-
Fa

di
ng

C
ha

nn
el

 w
ith

 a
 H

yb
ri

d 
E

G
C

-S
C

 S
ch

em
e

M
r 

K
at

hi
ra

ve
tp

ill
ai

 S
iv

an
es

an
, D

r 
W

.H
. L

am
D

ep
t. 

of
 E

E
E

, T
he

 U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g

4.
7.

4.
4 

C
ap

ac
ity

 C
om

pa
ri

so
n 

of
 T

ur
bo

 a
nd

C
on

vo
lu

tio
na

l C
od

es
 in

 M
ul

ti-
ce

ll 
D

S-
C

D
M

A
Sy

st
em

s
D

r 
K

w
ok

 L
i, 

M
r 

Y
ua

n 
L

i
N

an
ya

ng
 T

ec
hn

ol
og

ic
al

 U
ni

ve
rs

ity

4.
7.

4.
5 

M
ul

ti-
an

te
nn

a 
W

ir
el

es
s 

B
as

e 
St

at
io

ns
 in

T
D

/C
D

M
A

 C
om

m
un

ic
at

io
ns

 S
ys

te
m

s
M

r 
C

hr
is

to
ph

 W
al

ke
, P

ro
f 

B
er

nh
ar

d 
R

em
bo

ld
In

st
itu

te
 o

f 
H

ig
h 

Fr
eq

ue
nc

y 
T

ec
hn

ol
og

y



25

T
hu

rs
da

y 
T

ra
ck

8 
08

:3
0A

M

P
os

te
r 

D

H
ar

bo
rv

ie
w

 W
T

C
 U

L

4.
8.

1.
1 

E
ff

ec
t o

f 
th

e 
C

el
l S

iz
e 

an
d 

th
e 

Pa
th

 L
os

s
M

od
el

 o
n 

th
e 

G
SM

 E
rl

an
g 

C
ap

ac
ity

 f
or

M
ic

ro
ce

llu
la

r 
E

nv
ir

on
m

en
ts

M
r 

G
en

ar
o 

H
er

ná
nd

ez
-V

al
de

z,
 M

r 
Fe

lip
e 

A
.

C
ru

z-
Pé

re
z

U
ni

ve
rs

id
ad

 A
ut

ón
om

a 
M

et
ro

po
lit

an
a

4.
8.

1.
2 

T
ur

bo
-c

od
ed

 E
rr

or
 C

on
tr

ol
 f

or
 W

ir
el

es
s

A
T

M
 N

et
w

or
ks

D
r 

Ji
n 

K
im

SK
 T

el
ec

om

4.
8.

1.
4 

B
lin

d 
D

ec
is

io
n 

Fe
ed

ba
ck

 E
qu

al
iz

er
 w

ith
T

ra
ck

in
g 

A
bi

lit
y 

in
 S

ev
er

e 
Pr

op
ag

at
io

n
C

on
di

tio
ns

D
r 

M
on

ia
 T

ur
ki

-H
ad

j A
lo

ua
ne

, D
r 

M
er

ie
m

Ja
id

an
e-

Sa
id

an
e,

 D
r 

So
fi

en
e 

C
he

ri
f

L
ab

or
at

oi
re

 d
es

 S
ys

tè
m

es
 d

e 
C

om
m

un
ic

at
io

ns

4.
8.

1.
6 

A
 S

ui
ta

bl
e 

Se
t P

ar
tit

io
ni

ng
 M

et
ho

d 
Fo

r
M

T
C

M
 w

ith
 B

io
rt

ho
go

na
l S

ym
bo

l S
et

s
M

r 
C

hu
nl

on
g 

B
ai

, P
ro

f 
Pi

ng
 Z

ha
ng

, D
r 

W
ei

do
ng

W
an

g
B

ei
jin

g 
U

ni
ve

rs
ity

 o
f 

Po
st

s 
an

d 
T

el
ec

om
m

un
ic

a-
tio

ns

4.
8.

1.
7 

Po
st

de
te

ct
io

n 
D

iv
er

si
ty

 R
ec

ei
ve

r 
fo

r
D

A
PS

K
 S

ig
na

l o
ve

r 
th

e 
R

ay
le

ig
h 

an
d 

R
ic

ia
n

Fa
di

ng
 C

ha
nn

el
Jo

ng
 Y

ou
l L

ee
, Y

ou
ng

 M
oC

hu
ng

, S
an

g 
U

k 
L

ee
N

ew
 M

ed
ia

 &
 C

om
m

. I
ns

t. 
Se

ou
l N

at
io

na
l

U
ni

ve
rs

ity

4.
8.

1.
8 

T
he

 E
ff

ec
t o

f 
B

ra
nc

h 
C

or
re

la
tio

n 
in

 D
ua

l
M

R
C

, S
C

 a
nd

 S
W

C
 D

iv
er

si
ty

 S
ys

te
m

s 
fo

r
N

on
co

he
re

nt
 M

FS
K

 o
ve

r 
N

ak
ag

am
i-

m
 F

ad
in

g
C

ha
nn

el
s

M
r 

C
 M

 L
o,

 D
r 

W
.H

. L
am

T
he

 U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g

4.
8.

1.
9 

M
ul

ti-
C

ha
nn

el
 (

B
lin

d)
 E

qu
al

iz
at

io
n 

fo
r

T
D

M
A

 C
el

lu
la

r 
Sy

st
em

s
D

r 
Y

ou
ng

-H
oo

n 
K

im
, D

r 
In

so
o 

So
hn

E
le

ct
ro

ni
cs

 a
nd

 T
el

ec
om

m
un

ic
at

io
ns

 R
es

ea
rc

h
In

st
itu

te

4.
8.

1.
10

 A
na

ly
si

s 
of

 I
te

ra
tiv

e 
D

ec
od

in
g 

fo
r

Se
ri

al
 C

on
ca

te
na

te
d 

C
on

vo
lu

tio
na

l C
od

es
D

r 
W

ei
D

on
g 

W
an

g,
 D

r 
Pi

ng
 Z

ha
ng

, M
r

C
hu

nL
on

g 
B

ai
B

ei
jin

g 
U

ni
ve

rs
ity

 o
f 

Po
st

s 
an

d 
T

el
ec

om
m

un
ic

a-
tio

ns

4.
8.

1.
11

 M
ul

tic
ar

ri
er

 C
D

M
A

 S
ys

te
m

s 
w

ith
T

ra
ns

m
it 

D
iv

er
si

ty
M

r 
X

ia
od

on
g 

C
ai

, D
r 

A
li 

A
ka

ns
u

N
ew

 J
er

se
y 

In
st

itu
te

 o
f 

T
ec

hn
ol

og
y

4.
8.

1.
12

 T
he

 A
da

pt
iv

e 
L

ea
st

 M
ea

n 
Sq

ua
re

A
lg

or
ith

m
 U

si
ng

 S
ev

er
al

 S
te

p 
Si

ze
 f

or
 M

ul
tiu

se
r

D
et

ec
tio

n
M

r 
B

yu
ng

-g
oo

 C
ho

i, 
M

r 
Y

on
g-

W
an

 P
ar

k
Y

eu
ng

na
m

 U
ni

ve
rs

ity

4.
8.

1.
13

 S
pa

ce
-T

im
e 

M
ul

tis
ta

ge
 P

ar
al

le
l

In
te

rf
er

en
ce

 C
an

ce
lla

tio
n 

fo
r 

C
D

M
A

D
r 

N
in

g 
K

on
g

T
R

W

4.
8.

1.
14

 C
od

e 
A

cq
ui

si
tio

n 
Sy

st
em

 U
si

ng
Pe

ri
od

ic
 P

ro
pe

rt
y 

of
 P

N
 C

od
e 

in
 R

ay
le

ig
h

Fa
di

ng
 C

ha
nn

el
M

r 
K

yu
ng

W
oo

n 
Ja

ng
, M

r 
T

ae
H

oo
n 

K
im

, D
r

Y
on

gW
an

 P
ar

k
Y

eu
ng

na
m

 U
ni

v.

4.
8.

1.
15

 A
n 

A
da

pt
iv

e 
C

ha
nn

el
 E

st
im

at
io

n
Sc

he
m

e 
fo

r 
D

S-
C

D
M

A
 S

ys
te

m
s

D
r 

H
yu

k 
Ju

n 
O

h
St

an
fo

rd
 U

ni
ve

rs
ity

4.
8.

1.
16

 M
ul

ti-
us

er
 D

et
ec

tio
n 

U
si

ng
 C

M
A

 &
T

he
 C

an
ce

lla
tio

n 
M

et
ho

d 
In

 F
as

t-
Fa

di
ng

C
ha

nn
el

s
M

r 
Su

nj
in

 Y
eo

m
, M

r 
Ja

eh
on

g 
K

im
, D

r 
Y

on
gw

an
Pa

rk
Y

eu
ng

na
m

 u
ni

ve
rs

ity
, I

nf
or

m
at

io
n 

&
 C

om
m

un
i-

ca
tio

n 
E

ng
in

ee
ri

ng

4.
8.

1.
17

 P
er

fo
rm

an
ce

 o
f 

C
oh

er
en

t S
qu

ar
e 

M
-

Q
A

M
 w

ith
 L

th
 o

rd
er

 D
iv

er
si

ty
 in

 N
ak

ag
am

i-
m

Fa
di

ng
M

r 
M

an
je

et
 P

at
te

rh
, D

r 
T

ar
a 

K
am

al
, D

r
B

al
w

in
de

r 
So

hi
Sa

nt
 L

on
go

w
al

 I
ns

tit
ut

e 
of

 E
ng

in
ee

ri
ng

 a
nd

T
ec

hn
ol

og
y 

(S
L

IE
T

)

4.
8.

1.
18

 T
he

 G
en

er
al

 P
ro

ce
du

re
 F

or
 D

es
ig

ni
ng

 a
M

T
C

M
 S

ch
em

e 
W

ith
 B

io
rt

ho
go

na
l S

ym
bo

l S
et

s
M

r 
C

hu
nl

on
g 

B
ai

, P
ro

f 
Pi

ng
 Z

ha
ng

, D
r 

W
ei

do
ng

W
an

g
B

ei
jin

g 
U

ni
ve

rs
ity

 o
f 

Po
st

s 
an

d 
T

el
ec

om
m

un
ic

a-
tio

ns

4.
8.

1.
19

 S
D

R
-B

as
ed

 D
ig

ita
l C

ha
nn

el
iz

er
/D

e-
C

ha
nn

el
iz

er
 f

or
 M

ul
tip

le
 C

D
M

A
 S

ig
na

ls
Pr

of
 W

on
ch

eo
l L

ee
, P

ro
f 

Y
oa

n 
Sh

in
, P

ro
f

Su
ng

bi
n 

Im
Sc

ho
ol

 o
f 

E
le

cr
on

ic
 E

ng
in

ee
ri

ng
, S

oo
ng

si
l

U
ni

ve
rs

ity

4.
8.

1.
20

 A
 F

as
t S

of
tw

ar
e 

M
et

ho
d 

of
D

ec
or

re
la

tin
g 

M
ul

tiu
se

r 
D

et
ec

to
r 

in
 W

-C
D

M
A

Sy
st

em
M

s 
Y

an
ju

n 
H

u,
 M

r 
Ji

nk
an

g 
Z

hu
, D

r 
Ju

n 
G

u
U

ni
ve

rs
ity

 o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

of
 C

hi
na

4.
8.

1.
21

 I
nt

eg
ra

te
d 

D
es

ig
n 

of
 A

da
pt

iv
e

R
ec

ei
ve

rs
 a

nd
 C

D
M

A
/P

R
M

A
 M

ul
tim

ed
ia

M
ed

iu
m

 A
cc

es
s 

Sc
he

m
e

M
sC

 R
og

er
 H

oe
fe

l, 
D

r 
Fr

an
ci

sc
o 

C
av

al
ca

nt
i

St
at

e 
U

ni
ve

rs
ity

 o
f 

C
am

pi
na

s 
- 

U
N

IC
A

M
P

4.
8.

1.
22

 A
n 

E
ff

ic
ie

nt
 C

al
l A

dm
is

si
on

 C
on

tr
ol

 f
or

Q
oS

 P
ro

vi
si

on
in

g 
in

 W
ir

el
es

s 
N

et
w

or
ks

D
r 

X
ue

m
in

 S
he

n,
 M

s 
X

ia
on

in
g 

Y
an

g
U

ni
ve

rs
ity

 o
f 

W
at

er
lo

o

4.
8.

1.
23

 D
et

er
m

in
in

g 
O

pt
im

al
 N

um
be

rs
 o

f
T

ra
ff

ic
 C

ha
nn

el
s 

in
 B

S 
an

d 
V

oc
od

er
s 

in
 M

SC
D

r W
oo

-Y
on

g 
C

ho
i

H
yu

nd
ai

 E
le

ct
ro

ni
cs

 I
nd

us
tr

ie
s 

C
o.

 L
td

.

4.
8.

1.
24

 C
ap

ac
ity

 A
na

ly
si

s 
of

 a
 U

T
R

A
-T

D
D

Sy
st

em
M

s 
C

on
ce

pc
ió

n 
T

él
le

z,
 M

s 
E

va
 G

on
zá

le
z-

Pa
ra

da
, M

s 
M

ar
ga

ri
ta

 R
ui

z-
G

ar
cí

a
D

pt
o.

 T
ec

on
lo

gí
a 

E
le

ct
ró

ni
ca

, U
ni

ve
rs

ity
 o

f
M

ál
ag

a

4.
8.

1.
25

 E
dg

e 
C

om
pa

ct
 C

on
tr

ol
/D

at
a 

B
an

dw
id

th
D

im
en

si
on

in
g

D
r 

T
ho

m
as

 S
ex

to
n,

 D
ee

pa
D

ev
ar

aj
N

ok
ia

 R
es

ea
rc

h 
C

en
te

r

4.
8.

1.
26

 O
ut

ag
e 

Pr
ob

ab
ili

ty
 o

f 
a 

M
ul

tic
ar

ri
er

D
S/

C
D

M
A

 S
ys

te
m

 w
ith

 A
da

pt
iv

e 
A

nt
en

na
A

rr
ay

D
r 

Ji
n 

K
im

SK
 T

el
ec

om

4.
8.

1.
27

 A
 N

ew
 A

da
pt

iv
e 

R
ou

tin
g 

Sc
he

m
e

B
as

ed
 o

n 
th

e 
T

ra
ff

ic
 C

ha
ra

ct
er

is
tic

s 
in

 M
ob

ile
A

d-
ho

c 
N

et
w

or
ks

M
r 

Su
n-

ho
 L

ee
, M

r 
Ju

ng
-h

ee
 R

yu
, D

r 
D

on
g-

H
o

C
ho

K
or

ea
 A

dv
an

ce
d 

In
st

itu
te

 o
f 

Sc
ie

nc
e 

an
d

T
ec

hn
ol

og
y

4.
8.

1.
28

 B
lo

ck
in

g 
Pe

rf
or

m
an

ce
 E

va
lu

at
io

n 
of

L
in

k 
be

tw
ee

n 
M

SC
’s

 f
or

 C
D

M
A

 I
nt

er
-M

SC
 S

of
t

H
an

do
ff

D
r W

oo
-Y

on
g 

C
ho

i
H

yu
nd

ai
 E

le
ct

ro
ni

cs
 I

nd
us

tr
ie

s 
C

o.
 L

td
.

4.
8.

1.
29

 D
es

ig
n 

of
 S

em
i B

lin
d 

D
ec

is
io

n
Fe

ed
ba

ck
 E

qu
al

iz
er

 w
ith

 S
ho

rt
 T

ra
in

in
g

Se
qu

en
ce

M
s 

M
E

R
IE

M
 J

A
ID

A
N

E
, M

r 
SO

FI
A

N
E

C
H

E
R

IF
, M

s 
Y

O
U

SR
A

 B
E

N
 J

E
M

A
A

E
co

le
 N

at
io

na
le

 d
’I

ng
én

ie
ur

s 
de

 T
un

is

4.
8.

1.
30

 D
yn

am
ic

 R
at

e 
C

on
tr

ol
 B

as
ed

 o
n

In
te

rf
er

en
ce

 a
nd

 T
ra

ns
m

is
si

on
 P

ow
er

 in
 3

G
PP

W
C

D
M

A
 S

ys
te

m
M

r.
 H

w
an

g 
G

yu
ng

-H
o,

 M
r.

 C
ho

 D
on

g-
H

o
K

or
ea

 A
dv

an
ce

d 
In

st
itu

te
 o

f 
Sc

ie
nc

e 
an

d
T

ec
hn

ol
og

y



26

T
hu

rs
da

y 
T

ra
ck

8 
1:

30
P

M

P
os

te
r 

E

H
ar

bo
rv

ie
w

 W
T

C
 U

L

4.
8.

3.
1 

M
ob

ile
 N

et
w

or
k 

T
ra

ff
ic

 F
or

ec
as

tin
g

D
r 

Pe
te

r 
D

ar
w

oo
d,

 M
r 

W
ar

re
n 

L
in

to
n,

 D
r 

Ia
n

O
pp

er
m

an
n

So
ut

he
rn

 P
or

o 
C

om
m

un
ic

at
io

ns

4.
8.

3.
2 

A
 N

ew
 M

ul
tim

ed
ia

 N
et

w
or

k 
A

rc
hi

te
ct

ur
e

U
si

ng
 3

G
 C

D
M

A
20

00
D

r 
M

U
N

 G
I 

C
H

O
I,

 M
r 

Y
IN

G
C

H
U

N
 X

U
3C

O
M

 C
O

R
PO

R
A

T
IO

N

4.
8.

3.
3 

E
ff

ec
t o

f 
V

ar
io

us
 T

hr
es

ho
ld

 S
et

tin
gs

 o
n

So
ft

 H
an

do
ff

 P
er

fo
rm

an
ce

 in
 V

ar
io

us
 P

ro
pa

ga
-

tio
n 

E
nv

ir
on

m
en

ts
M

r 
Su

ng
 J

in
 H

on
g,

 D
r 

I-
T

ai
 L

u
Po

ly
te

ch
ni

c 
U

ni
ve

rs
ity

4.
8.

3.
4 

Si
m

pl
e 

N
on

lin
ea

r 
G

M
SK

 R
ec

ei
ve

r 
fo

r
M

ul
tip

at
h 

E
nv

ir
on

m
en

t
M

r 
R

am
on

 S
an

ch
ez

-P
er

ez
, D

r 
C

as
aj

us
 Q

ui
ro

s
E

.T
.S

.I
. T

el
ec

om
un

ic
ac

io
n,

 U
ni

ve
rs

id
ad

Po
lit

ec
ni

ca
 d

e 
M

ad
ri

d

4.
8.

3.
5 

A
n 

Im
pl

em
en

ta
tio

n 
M

et
ho

d 
of

 a
 T

ur
bo

-
co

de
 D

ec
od

er
 U

si
ng

 a
 B

lo
ck

-w
is

e 
M

A
P

A
lg

or
ith

m
M

r 
G

oo
hy

un
 P

ar
k,

 M
r 

Su
kh

yo
n 

Y
oo

n,
 D

r
B

ub
jo

o 
K

an
g

In
fo

.&
 C

om
m

. L
ab

. D
ep

t. 
of

 E
le

c.
 &

 C
om

pu
te

r
E

ng
. Y

on
se

i U
ni

v.

4.
8.

3.
6 

M
A

P-
A

lg
or

ith
m

 w
ith

 F
ix

ed
-P

oi
nt

R
ep

re
se

nt
at

io
n 

fo
r 

So
ft

w
ar

e 
R

ad
io

s
M

s 
A

nn
e 

W
ie

sl
er

, F
ri

ed
ri

ch
Jo

nd
ra

l
In

st
itu

t f
ue

r 
N

ac
hr

ic
ht

en
te

ch
ni

k

4.
8.

3.
7 

N
oi

se
-r

ed
uc

ed
 G

M
D

F 
fo

r 
A

co
us

tic
 E

ch
o

C
an

ce
lla

tio
n 

in
 M

ob
ile

 E
nv

ir
on

m
en

ts
M

r 
Je

ff
re

y 
L

ar
iv

ie
re

, D
r 

R
af

ik
 G

ou
br

an
C

ar
le

to
n 

U
ni

ve
rs

ity

4.
8.

3.
9 

A
da

pt
iv

e 
D

yn
am

ic
 C

ha
nn

el
 A

llo
ca

tio
n

Sc
he

m
e 

fo
r 

W
ir

el
es

s 
M

ul
tim

ed
ia

M
r 

Z
hi

m
in

 A
ng

, M
r 

W
uy

an
g 

Z
ho

u,
 M

r 
Ji

nk
an

g
Z

hu
U

ni
ve

rs
ity

 o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

of
 C

hi
na

4.
8.

3.
10

 R
ob

us
t D

FE
 f

or
 L

im
ite

r-
D

is
cr

im
in

at
or

B
as

ed
 H

IP
E

R
L

A
N

 R
ec

ei
ve

rs
M

r 
R

am
on

 S
an

ch
ez

-P
er

ez
, D

r 
F.

 J
av

ie
r 

C
as

aj
us

-
Q

ui
ro

s,
 D

r 
Su

bb
ar

ay
an

 P
as

up
at

hy
E

T
SI

 T
el

ec
om

un
ic

ac
io

n,
 U

ni
ve

rs
id

ad
Po

lit
ec

ni
ca

 d
e 

M
ad

ri
d

4.
8.

3.
11

 H
yb

ri
d 

L
in

ea
r 

an
d 

N
on

-l
in

ea
r 

PI
C

 f
or

W
C

D
M

A
D

r 
X

ia
of

en
g 

T
ao

, M
r 

M
in

g 
L

ei
, D

r 
Pi

ng
 Z

ha
ng

B
ei

jin
g 

U
ni

ve
rs

ity
 o

f 
Po

st
s 

an
d 

T
el

ec
om

m
un

ic
a-

tio
ns

4.
8.

3.
14

 S
ig

na
l-

st
re

ng
th

-b
as

ed
 C

el
lu

la
r 

L
oc

at
io

n
U

si
ng

 D
yn

am
ic

 W
in

do
w

-w
id

th
 a

nd
 D

ou
bl

e-
av

er
ag

in
g 

A
lg

or
ith

m
M

r 
L

ia
ng

xu
e 

Z
hu

, M
r 

Ji
nk

an
g 

Z
hu

U
ni

ve
rs

ity
 o

f 
Sc

ie
nc

e 
&

 T
ec

hn
ol

og
y 

of
 C

hi
na

4.
8.

3.
15

 W
ir

el
es

s 
D

at
a 

T
ra

ns
m

is
si

on
 f

or
 H

ig
h-

Sp
ee

d 
T

ra
in

 C
on

tr
ol

D
r 

B
in

g 
B

u,
 M

r 
X

iS
hi

 W
an

g
N

or
th

er
n 

Ji
ao

T
on

g 
U

ni
ve

rs
ity

4.
8.

3.
18

 A
n 

In
ve

st
ig

at
io

n 
of

 I
nt

er
-c

el
l I

nt
er

fe
r-

en
ce

 in
 U

T
R

A
-T

D
D

 S
ys

te
m

M
r 

Q
in

gy
u 

M
ia

o,
 M

r 
W

en
bo

 W
an

g,
 M

r 
D

ac
he

ng
Y

an
g

B
ei

jin
g 

U
ni

ve
rs

ity
 o

f 
Po

st
s 

an
d 

T
el

ec
om

m
un

ic
a-

tio
ns

4.
8.

3.
21

 T
ec

hn
iq

ue
s 

to
 P

ro
vi

de
 C

ov
er

ag
e 

an
d

C
ap

ci
ty

 in
 G

SM
 P

ic
o-

ce
ll 

E
nv

ir
on

m
en

t
D

r 
D

av
oo

d 
M

ol
kd

ar
M

ot
or

ol
a

4.
8.

3.
22

 C
om

pa
ri

so
n 

of
 I

nd
oo

r 
G

eo
lo

ca
tio

n
M

et
ho

ds
 in

 D
SS

S 
an

d 
O

FD
M

 W
ir

el
es

s 
L

A
N

Sy
st

em
s

Pr
of

 K
av

eh
 P

ah
la

va
n

W
PI

4.
8.

3.
23

 A
da

pt
iv

e 
A

nt
en

na
 A

lg
or

ith
m

s 
fo

r
M

ul
tim

ed
ia

 C
om

m
un

ic
at

io
ns

D
r 

Jo
hn

 T
ho

m
ps

on
, D

r 
R

ud
y 

T
an

ne
r

T
he

 U
ni

ve
rs

ity
 o

f 
E

di
nb

ur
gh

4.
8.

3.
26

 E
st

im
at

in
g 

th
e 

G
ai

ns
 o

f 
A

da
pt

iv
e

A
nt

en
na

 S
ys

te
m

s 
fo

r 
G

PR
S 

an
d 

E
D

G
E

 D
at

a
Se

rv
ic

es
 in

 G
SM

 N
et

w
or

ks
M

r 
U

lr
ic

h 
R

eh
fu

es
s,

 D
r 

K
ol

io
 I

va
no

v
Si

em
en

s 
A

G

4.
8.

3.
29

 F
le

xi
bl

e 
Se

cu
ri

ty
 a

nd
 a

 N
ew

 S
tr

uc
tu

re
fo

r 
E

le
ct

ri
c 

C
om

m
er

ce
 o

n 
So

ft
w

ar
e 

R
ad

io
M

r 
M

ak
ot

o 
Su

gi
ta

, D
r 

U
eh

ar
a 

K
az

uh
ir

o,
 D

r
K

ub
ot

a 
Sh

uj
i

N
T

T
 N

et
w

or
k 

In
no

va
tio

n 
L

ab
or

at
or

ie
s








