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Happy New Millennium!

Those of us counting from one can now join the computer
scientists of this world who insist on starting at zero and
agree that we have, on the Gregorian calendar, reached the
third millennium.

The cloud to this particular silver lining is that the time
has now past for my venerable Chambers 20th Century Dic-
tionary, although to be fair to Chambers, they had more
foresight than some software developers and changed the
name to Chambers English Dictionary in 1988.

The relevance of this fact to the VI'S News is the fact that
this particular book is what I refer to when checking my Ps
and Qs. While I hope that we all agree that the V'S News is
published in English, the interesting question is ‘which
one? This was brought home to me by a comment to one of
our Senior Editors, Frank Lord, that he had made a mistake
in his spelling. In fact, Frank faxes his articles to me rather
than sending them electronically, and when I rekey them I
use British spelling. If you would like to blame anyone, it
should be me.

Most columns are submitted electronically, and are only
edited for format. Most features do require editing, espe-
cially since we are averaging more than one non-native
English speaking feature writer per issue. Most of them
use International English rather than American English.
Other material — this foreword, news items, some reports —
are written or rewritten from submitted material. Editing

FORWARD

James Irvine, Editor

is done in Scotland, and copy submitted to Piscataway for
laying out and printing.

The IEEE Professional Communication Society re-
cently discussed this dilemma (Ron Blicq, ‘Guidelines for
English Language International Technical Documenta-
tion?’, IEEE PCS Newsletter, Sep/Oct 2000), but found
little consensus. Although most respondents wanted a
standard, 36% wanted it based on British English, 26%
on American English, and the best part of half, 40%,
were undecided. On a sample of 5 words, on one (caulk),
Americans favoured the British spelling (to a larger ex-
tent than the Europeans, including British, themselves)
and on another, (spelt/spelled), the majority everywhere
favoured the American spelling. Other words split down
country lines, with Canadians and Australasians voting
with the Europeans.

One of the key features of the VT'S News is its timeli-
ness. Columns discussing recent technical developments
are in your hands between six and eight weeks from being
written. In the light of this, and the fact that there is no
real consensus, it is not really practical to re-edit 33000
words to standardise on one specific spelling convention.
Therefore, while every effort will be made to ensure that
spelling is consistent within an individual article, articles
will use the convention —American or International —that
is most appropriate. I hope that thisis an acceptable com-
promise between readability and speed.

Copy for 2001 issues of VT'S News
should reach Dr. James Irvine by:

Issue Due Date
May 2001 March 6, 2001
August 2001 June 5, 2001
November 2001  September 4, 2001

February 2002 December 5, 2001
at Mobile Communications Group,
EEE, Strathclyde University, George
Street, Glasgow G1 1XW Scotland, E
mail: j.m.irvine@ieee.org.
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MosiLe COMMUNICATIONS DEVELOPMENT IN CENTRAL AND EASTERN

Introduction

Central and Eastern European (CEE) countries (see Fig-
ure 1) today present an interesting example of social, eco-
nomic and technical developments. For a long time develop-
ing behind the “iron curtain” of communist era, many CEE
countries achieved significant levels of welfare in many sec-
tors. Unfortunately, after the liberalisation from the commu-
nistrule a decade ago, CEE countries realised that their prior
development was based on the wrong economic principles, so
they were trapped in a corner with no further way up.

Thus CEE countries were thrown back in their socio-eco-
nomic development and had to struggle in a new direction to
liberal market economies, while faced with many transi-
tional difficulties. All these processes also had a great im-
pact on the technology, because many systems and technol-
ogies had to be replaced or renovated to comply with
western standards.

However, for the telecommunications sector this pro-
vided a significant boost, because establishment of proper
communications systems was perceived as a primary goal,
before any other economic developments could really start.
In particular mobile systems, thanks to their quick deploy-
ment capabilities and advanced services, were first to this
then unexplored market place.

Figure 1 Central and Eastern European region
(A:Albania, B-H:Bosnia-Herzegovina, B:Bulgaria,
C:Croatia, Czech:Czech Republic, E:Estonia, Lv:Latvia,
Li:Lithuania, Mc:Macedonia, Mo:Moldova, RF: Russian
Federation, Sk:Slovakia, Sl:Slovenia, Y:Yugoslavia)

EurROPEAN COUNTRIES

Arturas Medeisis, Head of Section, SRFS Lithuania

Common market features

After the first years of despair and obscurity, caused by a
collapse of previous long-lasting economic systems, most
CEE countries quickly re-oriented their efforts towards de-
velopment of liberalised market economies. Although this

Country Population, GNP per Teledensity,
million capita, end ‘98, %
1999, US$
Albania 3.4 870 3.1
Belarus 10.2 2630 24
Bosnia- 3.8 n.a. 9.1
Herzegovina
Bulgaria 8.2 1380 32.9
Croatia 4.5 4580 34.8
Czech Republic 10.3 5060 36.4
Estonia 1.4 3480 34.3
Hungary 10.1 4650 33.6
Latvia 2.4 2470 30.2
Lithuania 3.7 2620 30.6
Macedonia 2.0 1690 n.a.
Moldova 4.3 370 15
Poland 38.7 3960 22.8
Romania 22,5 1520 16.2
Russian 146.5 2270 19.7
Federation
Slovakia 54 3600 28.6
Slovenia 2.0 9890 375
Ukraine 50.0 750 19.1
Yugoslavia 10.6 n.a. 21.8
Total: 340.0
Average: 3046 25.0
WB’s middle income grade: 2000
Average EU Monetary Union: 21680

Table 1 Major economic and telecom indicators for
CEE countries (source: 1999 - World Development
Indicators database; GNP data based on the World
Bank's Aflas method)
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process is not easy and may not be finally completed for
some years to come, even today one could see significant
changes and developments.

Today most of CEE economies are growing and have im-
pressive figures of annual GDP increase, ranging from 3% to
10%. However, the accumulated capital is not yet sufficient
to create significant purchasing powers within the countries
that would be comparable with that of our Western Euro-
pean neighbours (see Table 1).

This means that when making technology choices, much
too often countries and people have to opt for cheaper solu-
tions, and this sometimes slows down the overall pace of
technological developments and the penetration of new in-
novative services, such as mobile communication systems.

Mobile communications of the communist age

A common feature of mobile communications in CEE
countries prior to liberalisation was the fact that there were
no mobile systems intended for public use. All mobile com-
munications were considered to be an important part of
strategic state infrastructure, so they were accessible only
to military, governmental offices, emergency services and
certain kinds of state owned companies, like railways, utili-
ties, ete.

On the technology side, there were some bright pictures.
One notable example could be the mobile telephony system
“Altaj”. For the first time developed in late fifties, it was
gradually modified several times and was used in few hun-
dred cities until recently (and is still used in some places to-
day). “Altaj” is an excellent example of analogue trunked
system for mobile telephony. It used configuration of a sin-
gle urban macrocell with radial coverage, employing 36
channels in the 330 MHz band, and featured a fully auto-
mated central switch, allowing direct calling to/from the
PSTN.

However, because the system was intended for limited
governmental use, it was designed only to cope with limited
subscriber capacities and had no such important functions
as airtime accounting, all of which made later commerciali-
sation of the system impossible.

On PMR'side, there were limited number of networks in
place, used by emergency services, utility companies and
alike, mostly concentrated in the 50 MHz and 160 MHz
bands, and also in 450 MHz in some countries.

In the field of paging, no networks were known to exist at
all. Although there were some reports of developing the “low
bit-rate data transmission systems”, such systems did not
reach the production stage.

First steps of public mobile telephony

Abolishment of communist rule and subsequent
liberalisation of CEE countries at the beginning of nineties
opened all roads for development of communications. Mo-
bile systems were seen as a competitor even to fixed net-
works because of relatively low teledensity in the CEE (be-
tween 5-30% in different CEE countries).

But early nineties were exactly the time when mobile
technologies where moving in Europe from 1st to 2nd gener-
ation. So having to select something for the urgent deploy-
ment, most CEE countries had wisely chosen to install ini-
tially the 1G networks, which at that time were readily
available, affordable and easily compatible with the ana-
logue PSTN networks then prevailing in CEE countries.

In many CEE countries this turned out to be the Scandi-
navian NMT-450 system. As a complementary measure,

¥ Private or Professional Mobile Radio, also known as Specialist Mobile
Radio (SMR)
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some countries even installed few NMT-800 base stations in
metropolitan areas to cater for roaming businessmen.
However those initial NMT-450 networks were not given
areal chance to develop to a mature stage, because the GSM
standard was quickly gaining wider and wider acceptance
within all of Europe. Besides few exceptions (big countries,

. like Poland, Russia), in most other CEE countries NMT net-

works never had more than few tens of thousand of sub-
scribers.

All this led to a situation, where the existing 1G networks
were quickly overridden by the mighty 2G digital counter-
parts. However, most of those early NMT networks still ex-
ist and are operational, although serving largely the old cus-
tomer base or those, which need services in remote areas,
where the NMT-450 provides better coverage. In some
cases, NMT-450 networks are being either dismantled or
converted to serve different purposes, e.g. as WLL solution
for fixed rural subscribers in remote areas.

Public mobile telephony systems today

Experience with the NMT networks taught CEE admin-
istrations one early lesson, which was that many advan-
tages might be gained by allowing really trouble-free roam-
ing between many neighbouring countries. So, in their
selection of 2G technology, all CEE countries unanimously
opted the GSM standard.

Installation of GSM networks in CEE started around the
year 1995 and very soon GSM truly dominated the land-
scape of public mobile telephony.

An important element for successful development was
early introduction of wide competition. Competition in-
creased even further with the installation of the DCS-1800
systems (GSM modification for the 1800 MHz band).

In many countries licensing of DCS-1800 was arranged
so, that the licences were given to existing GSM operators
plus one or two new entrants. Table 2 shows the number of
operators of either GSM or DCS-1800 or both in different
CEE countries, together with their corresponding total mo-
bile penetration.

Country No of GSM/DCS-18060 Mobile
operators penetration
% (Mid 2000)
Albania 1 <1
Bulgaria 1 6
Croatia 2 7
Czech Republic 3 27
Estonia 3 29
Hungary 3 22
Latvia 2 14
Lithuania 3 12
Poland 3 14
Romania 3 8
Russia Regional licences 1.5
Slovakia 2 22
Slovenia 2 46
Ukraine 4 1

Table 2 Number of operators and mobile penetration in
the CEE countries (Note: penetration numbers are
collected from several diverging sources, so provide
the rough estimates)



Today many GSM/DCS-1800 operators strive to improve
their networks and services further. This encompasses both
the commercial aspects (new services, variety of tariff
schemes, etc.) and technical elements (better QoS, coverage,
etc.). However the most important developments in the 2G
networks today concern the introduction of new communi-
cation protocols and platforms, allowing increase of trans-
mission speed and new operation modes, thus paving the
way towards 2.5G and 3G services.

Here the similarities stop, as different operators select
different technologies, notably either HSCSD (High Speed
Circuit Switched Data) or its packet switched rival GPRS.
Although implementation of these technologies started by
the end of 1999 — beginning of 2000, up to now (December
2000) there were no reports of significant commercial suc-
cess so far.

On the contrary, there were some voices heard from oper-
ators, claiming that both HSCSD and GPRS appeared to be
difficult to implement, even causing operational disruptions
in the networks. Apparently, introduction of those new data
transmission technologies would require major
reconfiguring of the network and consequently much more
time to start successful commercial use. However, probably
the market itself seems being not yet ready to accommodate
those new services, both in CEE and in the Western Europe.

3G developments in CEE

Fast development of GSM networks attracted much at-
tention to the mobile telephony market in CEE. So now ev-
eryone appears to be confident that multimedia capabilities
of 3G networks would bring even more benefits and further
boost the mobile penetration as well as an overall IT market
(see Table 3).

CEE countries have already confirmed their commitment
to the implementation of the harmonised European stan-
dard for 3G, known as UMTS. However the way to award
UMTS licences appears to be less clear to administrations of
CEE countries and less harmonisation is likely to be
achieved in this field.

Country IT PC Internet

investments | penetration | penetration,

per capita, rate, % %

US$

Slovenia 165 25.0 13.0
Czech Republic 152 10.7 8.0
Hungary 120 n.a. 11.0
Poland 61 13.7 6.0
Estonia n.a. 6.9 13.0
Latvia n.a. 9.1 44
Lithuania 63 5.9 3.0
Slovakia 74 n.a. 4.0
Russia 17 n.a. 0.4
Bulgaria 22 3.7 2.5*
Romania 11 2.8 2.8
Western 549 27.7 21 (UK only)
Europe

*Residential users only

Table 3 Investment and penetration statistics of IT
market in CEE countries for year 1999 (Source: Prime
Investment / IDC, 2000)

Up to very recently, most of CEE countries used to issue
mobile licences by means of the so called “beauty contest”
procedure. Only Slovakia and Slovenia have so far used
forms of auctions to licence mobile spectrum. However this
peaceful scenery was spoiled by the news of the famous
UMTS auction in the United Kingdom, which raised over
$30 billion, echoed by the successful German auction. This
gave rise to a new way of thinking and many CEE finance
ministers hooked on to the bright idea of how to improve the
health of their state budgets.

As aresult, today many CEE administrations are consid-
ering possibilities for selling 3G spectrum in their countries
by means of auctions. One of the most interesting examples
could be the initiative discussed between the three Baltic
States (Estonia, Latvia and Lithuania) to issue UMTS licen-
ces in a combined regional auction, thus increasing the size
of the potential market and provoking higher licence prices.

However all this money talk is beginning to fade away
slowly as less optimistic news started to flood from all
around, notable from the latest UMTS initiatives in Aus-
tria, Switzerland, and financial concerns over the mounting
levels of debt held by the major mobile operators.

The latest news on 3G auctioning in CEE came from Po-
land just when this article was drafted in early December
2000. Poland expected to issue up to five UMTS licences by
the end of 2000 in a combined beauty contest-auction ar-
rangement. However by the prescribed deadline, only three
existing Polish mobile operators had registered their inter-
est. According to the latest report, the Polish administration
is seriously re-considering whether to continue the licensing
procedure given this situation.

PMR trends

Liberalisation brought also a lot of changes to the PMR
market in CEE over the last decade. Now the numbers of
PMR users are constantly increasing, as more and more not
only large companies but also SMEs rush to use that cheap
technology for their mobile communications needs.

However, the current market trend is mostly in the direc-
tion of an increase of number of small private PMR net-
works rather than towards PAMR. Most companies tend to
have their own small privately owned network, with a base
station typically installed just above the rooftop of a build-
ing where they reside.

Only comparatively few large establishments (oil, gas
utilities, transport companies, police, emergency services,
etc.) have installed larger analogue trunked networks, some
of them nation-wide. The digital PMR trunked networks in
CEE today may be counted on one’s fingers, while PAMR so-
lutions have not appeared at all. Although many CEE coun-
tries have licensed PAMR operators, no commercially suc-
cessful systems are reported.

Such new digital technologies as TETRA or TETRAPOL
also have not seen a success that far in CEE, with only a cou-
ple of such systems sold and few more undergoing trials.
However, it may be noted that the latest European TETRA
conference in Rome boasted some 900 participants, which
points to further developments in this area.

Meanwhile, potential operators claim that the current
lack of commercial interest in the new digital PMR technol-
ogies is being largely due to persistent high prices of equip-
ment, as compared to the “good old” analogue FM simplex
PMR equipment. Further incentives to use advanced tech-
nologies gradually disappear with the successful intrusion
of GSM services into potential PAMR market segments.

For example, the use of VPN (Virtual Private Network)
technology over the conventional GSM network solves
many potential interests for corporate mobile communica-
tions of both large and small companies alike, and does it in
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a very elegant manner, on a really wide scale, with mini-
mum investment.

Most hopes today for the development of new digital PMR
and PAMR services are related to the expected need for ren-
ovation of many existing soviet-built state owned emer-
gency and governmental networks. However, the less than
plentiful state coffers of CEE countries do not suggest that
these hopes will materialise very soon.

Paging industry in the CEE

The paging industry is another example where develop-
ments were overtaken by the fast market seizure by the
public mobile telephony systems. Some 10 years ago, the
paging market in our region seemed very promising, be-
cause it was expected that cheap and unobtrusive services,
that never existed in CEE before, may cut off the large por-
tion of the public mobile communication needs.

At the beginning, POCSAG technology was used by oper-
ators to establish their networks. The fact that many licen-
ces were issued in most of CEE countries (usually 3-5) pro-
vided further incentives for competition. Many additional
paging operators were licensed on a regional basis, some-
times using such complementary paging technologies as
RDS (data transmission in the FM radio channel). Opera-
tors tried to get on more customers by offering the one-time
little sign-up fee combined with CPP (Calling Party Pays)
scheme and similar commercial approaches. Another step
was the introduction of FLEX technology by interleaving
their packets into the gaps of not very loaded POCSAG
transmissions, which allowed increases of speed and intro-
duction of new services.

However none of these attempts helped very much and
paging networks slowly went into decline. The latest gov-
ernmental moves to license ERMES, the new European dig-
ital paging technology, also were not successful in CEE as
well as everywhere else in Europe.

So today only few paging networks remain in place, each
usually serving only a few thousand faithful subscribers.
New expectations were raised with talks of introducing
some form of return channel, especially for use as telemetry
and similar applications, and even appropriate harmonised
frequencies were foreseen for such use on a pan-European
scale. However nothing really happened in this area so far.

Radio spectrum issues

Radio spectrum considerations are an important issue for
overall understanding of situation in CEE countries today.
The major problem here is again related to the recent past,
when the countries of socialist block decisively used differ-
ent radio frequencies and standards than those used in
Western Europe. So now, when CEE countries decided to
tune their new developments to the harmonised European
standards, unavailability of necessary spectrum often be-
came a restrictive element.

Situation with the old military systems proved to be espe-
cially problematic, because of long lifetime of military
equipment and difficulties to get sufficient funding for re-
placement expensive military equipment. At the same time,
in many CEE countries military and governmental users
were previously allocated much greater parts of the spec-
trum than civil users.

One notable example of such problems could be the situa-
tion in the 900 MHz band, which almost entirely was previ-
ously used throughout CEE for the aeronautical radio navi-
gation system known as RSBN/PRMG. This system initially
caused many problems because its frequencies coincide pre-
cisely with those of GSM-900. Smaller countries, which
re-equipped their aircraft quickly, were able to assign the
full necessary spectrum for GSM use. However bigger CEE
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countries, having large military air forces and being not
able to overhaul them quickly, still face this problem today.

A similar problem is encountered in several CEE coun-
tries with regard to spectrum allocation for the UMTS ser-
vices, where core bands identified by the ITU for IMT-2000
around 2 GHz still cannot be made fully available for
UMTS use.

Russian scenario

Russian Federation is obviously a significant market on
its own, so probably deserves a few separate words. Indeed,
the situation in the mobile market in Russia today is very
controversial and differs significantly from that in the ma-
jority of CEE countries.

Right after the liberalisation, Russia took a two-fold ap-
proach to standardisation of mobile technologies. On the
one hand, some systems were given the status of federal
standard, which allows their unlimited licensing and de-
ployment anywhere in Russian territory. Such mobile fed-
eral standards include European standards NMT-450,
GSM, DCS-1800.

On the other hand, Russian administration decided to al-
low into the country other standards, coming from different
regions of the world, by giving them the status of regional
standards. Among such mobile regional standards, such
could be mentioned as AMPS, D-AMPS and even CDMA
(IS-95). The conditions of their use are such that operators
of AMPS/D-AMPS are given licences to operate their net-
works only in a particular region and no automatic interre-
gional roaming is allowed.

CDMA systems are officially allowed to be installed on a
regional basis, and only for provision of WLL services to
fixed subscribers. However, because of inherent mobility
features of their systems, CDMA operators reportedly allow
mobile users into their systems, thus raising many heated
debates over illegal competition. In any case, CDMA sys-
tems account for very small fraction of the Russian mobile
market today, which was reported to hit 3 million subscrib-
ers by 1 December 2000 (Source: Sotovik).

Regardless of this mix-up with standards and many re-
gional operating companies, the Russian mobile market
shows constant growth (more than 100% over the last year)
and also certain preference for the GSM technology, as
around 65% of all mobile subscribers use GSM. The rest of
mobile subscribers mostly use NMT-450, AMPS/D-AMPS.
An important market statistic to mention is that the Mos-
cow region alone accounts for around 60% of all mobile users
in Russia.

In the PMR market, Russia followed a similar two-tiered
approach, allowing both harmonised and regional stan-
dards. In the first category, a notable example is TETRA, for
which the Russian administration recently opened the
410-430 MHz frequency band. A mixture of different
trunked PMR standards was allowed to operate in the band
815-820/860-865 MHz,

Certain developments also concerned the aforemen-
tioned Altaj’s 330 MHz band. Although “Altaj” was and still
is used until now in many Russian cities (in Moscow serving
around 30000 users with a base station installed on the
Ostankino TV tower), the need for its replacement was obvi-
ous long ago. Finnish firm Nokia was first to jump into this
niche market at the beginning of the nineties, offering their
ACTIONET analogue trunked system (based on MPT-1327
specifications) adapted to the 300 MHz band.

However, on the market development side the pattern
was similar to the rest of CEE. Although there were quite a
few large PMR/PAMR networks installed in Russian Feder-
ation, apparently no one operator claimed a truly signifi-
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Figure 2 Split-up of Russian mobile market by different
standards (source: Sotovik).

cant commercial success as growth of subscriber bases was
rather limited.

The last September news came from St. Petersburg,
where a new TETRA network started trial operations, but it
appears that most hopes of the prospective operator again
lie with the potential users from state authorities and mu-
nicipal utility companies.

Paging developments in Russia pretty much followed the
general line in other CEE countries. After initial introduc-
tion a decade ago, paging networks quickly lost competition
battle to their mighty cellular mobile rivals, and now are
seeing only very limited growth if any. At the beginning of
the year 2000 there were some 450,000 paging subscribers
in Russian Federation, of which 95% were served by the
POCSAG networks.

There were reports that ERMES networks would appear
in Russia by the summer 2000, but as time passed none ap-
peared on the air.

Conclusions

The overall CEE market today is little known to the out-
siders, probably because of inertia of its long lasted isolation
and because of the current poor performance of national
economies.

However this market has a significant potential, espe-
cially in technological areas, thanks to the well-developed
education system, good record of past engineering achieve-
ments, skilled human resources, ete. This potential is likely

to be released to the full sooner or later, as evidenced by the
rapid developments of a whole ITC sector in CEE over the
last decade.

Within the mobile communications, CEE countries took
one good approach in general alignment of their recent de-
velopments with the harmonised European standards,
which allowed the many difficulties of small fragmented
markets to be overcome. So today mobile communications in
the CEE countries are truly keeping abreast with the latest
developments in Western Europe, including both success
stories and downturns of some mobile industries.

However, many transitional problems still remain, and
those related to incompatibility between the new and old
(especially military) systems are some of the most difficult
technological challenges.

But technological challenges are not the major concern
for mobile communications professionals in Central and
Eastern European. The biggest problem is that our econo-
mies are not able to change as quickly as we may change our
networks.

To probe further

Unfortunately, most of the information today on mobile
communications in CEE is largely fragmented and often
available only in national languages.

One Internet site that may be recommended for English
readers is the web site of the CEPT’s European
Radiocommunications Office, at http://www.ero.dk/.

It provides useful insight into many facets of
radiocommunication developments within Europe, includ-
ing CEE countries. In particular, ERO provides links to the
web pages of many European national radio administra-
tions, from where additional national information may be
gathered.

Those few of you, who might be familiar with the Russian
language would be delighted to try out the web site of Rus-
sian mobile providers at the http:/sotovik.ru/, which is com-
pletely dedicated to mobile communications in Russia and
ex-USSR countries and provides lots of both marketing and
technical information.
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THE FUTURE OF RADIO IS CLEAR: SATELLITE RADIO

Michael J. Bergman, Sirius Safellite Radio, Inc.

Editor’s Note: Thanks are extended to the Convergence
Transportation Electronics Association for permission to re-
print this article from its Convergence 2000 Proceedings.
Copyright 2000 Convergence Transportation Electronics
Association. The Convergence Transportation Electronics
Association is an organization dedicated to the advance-
ment of transport electronics technology and the support of
mathematics and science education.

This paper gives an overview of Satellite Digital Audio Ra-
dio Service (SDARS), discusses some of the benefits and
technical challenges, and introduces some next-generation
features of SDARS.

Introduction

The SDARS category began to take offin 1997, when the
FCC first auctioned off the spectrum for this application.
Sirius Satellite Radio (then CD Radio) and XM Satellite
Radio (then American Mobile Satellite Radio) won licenses
to the spectrum for purposes of national broadcast by satel-
lite, with supplemental coverage via terrestrial gap-filler
networks. Now, three years later, this technology is about
to become available to the public, first with the launch of
the Sirius satellites. The XM satellites will follow some
time later. The problem this technology addresses is that
traditional commercial radio really doesn’t serve the pub-
lic very well. Interruptions due to driving too far from a city
are very common. Multipath causes problems as well, as
frequency selective fading causes dropouts. Moreover, the
typical FM station has 18 minutes of commercials per
hour—plus station hype.

Satellite Digital Audio Radio Service, or SDARS, dramat-
ically improves this picture. For a small monthly fee, cus-
tomers will receive 50 channels of music. XM will have a re-
duced advertising load, and Sirius will offer music that is

entirely free of advertising. The signal will be broadcast na- .

tionwide, with modern digital transmission technology and
digital music quality. And this is presented with virtually
no interruptions of any kind. The technology of SDARS is
what makes this choice possible.

Satellite Transmission

There are two types of satellite transmission being de-
ployed by SDARS providers in the United States. The origi-
nal concept, proposed in 1996 by Sirius, was to use two geo-
stationary satellites at approximately 80° and 110°
longitudes. These two satellites were intended to cover the
Contiguous United States (CONUS) and to be supple-
mented with terrestrial transmitters. XM Radio subse-
quently adopted this approach as well, with orbits at 85°
and 115° longitude.

Over time it became clear that the geostationary ap-
proach was best suited for stationary receivers. In the
northern part of the CONUS, such as Maine or Washington,
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the angle of elevation of these satellites is fairly low, typi-
cally only 25° to 35°. When the receiving antenna can be
installed in a fixed location with a clear line of sight tosuch a
low point in the sky, this is not a problem.

However, mobile receivers cannot count on an advanta-
geous line of sight. While moving, they would suffer from
blockages such as small buildings, trees and even trucks.
In 1998, Sirius was the first to move to the current genera-
tion of SDARS technology by switching to a modified Tun-
dra orbit. These inclined elliptical geosynchronous orbits
put two satellites in view of North America at all times, but
at a higher angle of elevation for the northern part of the
country. Three satellites are used, evenly spaced over the
24 hour day. Each satellite spends 8 hours in an idle state
below the equator, and 16 hours above the equator and
transmitting. Each satellite is 47,102km above North
America at apogee.

As aresult, the angle of elevation for a mobile receiver in
the northern part of the U.S. is dramatically improved. For
Bangor, Maine, there is always at least one satellite above
60°. For Seattle, there is always one above 65°. This dra-
matic increase in angle of elevation—from 35°, to over
60°—leads to a much higher level of service availability in
the north. This is another way of saying that there will be
fewer interruptions, a key goal of SDARS.

A corollary result is a decrease in the number of terres-
trial transmitters required. With the geostationary orbits,
it was not possible to cover all locations reliably, so one must
deploy as many terrestrial transmitters as is economically
feasible. With the newer orbits, one can deploy perhaps a
hundred or so and have excellent coverage.

Terrestrial Transmission

Both companies are using a terrestrial gap-filler strat-
egy. The terrestrial band of each SDARS system is roughly
one-third of the total bandwidth, centered in the middle of
the total SDARS band.

The transmission system is based on COFDM modula-
tion (Coded Orthogonal Frequency Division Multiplex).
This is the modulation style used in Eureka-147 DAB, al-
though there are technical differences in the implementa-
tions from this standard.

This technology is well known for its robust performance
in fading channels, Sirius has been running a test network
in San Francisco and has successfully demonstrated that it
is a suitable solution at S-band.

Receiver Technology

The Sirius receiver chipset is being designed by Lucent
Micro Electronics. Sirius’ wireless link uses QPSK modu-
lation with TDM as the channel multiplexing technique
for the satellite path. It uses pi/4 D-QPSK COFDM modu-
lation for the terrestrial path. Both paths use
convolutional and Reed-Solomon encoding, bit and byte



interleaving, and audio decoder error concealment. The
XM system is similar.

For Sirius, the foundation on which the wireless link is
built is a patented approach that achieves time, space and
frequency diversity. Of the three transmissions at any time,
the terrestrial transmission and one of the satellite trans-
missions are delayed by 4 seconds. The second satellite
transmission is sent in real time, but buffered by 4 seconds
in the receiver.

Since the same data is sent on all three paths, the receiver
can combine them for operation that is more robust. Spe-
cifically, the receiver uses a maximum ratio combiner tech-
nique to merge the soft symbols before the Viterbi decoder.
This provides significant diversity gain. The other aspects
of transmission diversity are frequency and space diversity.
Since the three transmissions are spread over 12.5MHz,
and the satellites and terrestrial transmitters are widely
separated, Sirius achieves additional proof against block-
age and errors.

What this means to the industry is a nearly seamless sig-
nal coverage from coast-to-coast. While complete signal loss
is still possible, it will be much less common than for AM,
FM or cellular technologies. A complete dropout would be
characterized by an audio mute. But in the case of a com-
plete signal blockage, such as driving under a bridge far
from any terrestrial network coverage, the aforementioned
4-second buffer would provide music during the blockage.
Thus, the driver would not perceive any blockage at all.

Next-Generation Features

So far, we have discussed the first generation SDARS
technology, which uses geostationary orbits and a large ter-
restrial network; and the second generation of SDARS tech-
nology, which uses geosynchronous orbits and a much
smaller terrestrial network.

The next generation of SDARS technology, like 3G cellu-
lar, will be characterized by an explosion of features. Some
of the technologies expected from the SDARS providers in-
clude multichannel audio; support for extended telematics
services such as multicasting; feature-rich receiver
chipsets; and more antenna options.

Multichannel Audio

Steering for 5- or 7- channel audio can be combined with
the SDARS music compression algorithm to permit a ste-
reo transmission to be decoded into multiple channels at
the receiver. Current systems do not encode this steering,
but it is available. Demand from OEs and the aftermarket
will drive implementation of this feature. However,
SDARS systems use aggressive compression to fit many
channels into a fixed amount of available bandwidth.
Where there is an increase in the required bandwidth nec-
essary, the tradeoff between a given number of stereo slots
and a small number of fatter multichannel capable slots
becomes a business decision.

Multicasting and Narrowcasting

The current generation of SDARS systems can transmit
music and voice, but also arbitrary data packets. Arbitrary
packets can contain application data from SDARS providers
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or from their partners, such as OEs. Multicasting is a net-
working term that is used to mean the transmission of a
packet to a set of devices that share some common address-
ing characteristic. One scheme used in Ethernet is to mask
off part of the address of the device. All devices whose ad-
dresses match the unmasked portion of the address receive
the packet.

The equivalent business model for broadcasting is called
narrowcasting. This is the process of sending messages to
part of the subscriber base. In SDARS, narrowcasting can
be used to send data to all of a certain class of customer, or
make and model of car. One can imagine sending a promo-
tional message to all Lincoln LS owners, for example.

New Receiver Features

The first receivers available will most likely be separate
from the head unit. The current receiver chipsets are a lit-
tle too large to fit into the space available in existing head
units. Power consumption makes multichip module tech-
nology an unlikely candidate for size reduction, since heat
dissipation in an MCM would be quite a problem with the
anticipated watts of power these receiver chipsets require.

The next generation of receivers will be easier to inte-
grate into head units for several reasons:

4+ Reduced chipset power will put less load on head unit
power supply design and heat dissipation requirements

4 Overall part count will be reduced due to up-integration

4+ New head-unit designs will anticipate SDARS chipset
space requirements

Antenna Options

The antenna in the first year will be an active antenna
mounted on the roof or the backlight. Of course, the prefer-
ence is for hidden and integrated antennas. In the next
generation, the systems will feature new antenna designs
that make use of diversity to allow smaller, cheaper de-
signs to be better integrated into the look of the vehicle. An-
tenna diversity implies multiple antennas and cables, but
the gain may be that the antenna no longer must be
mounted outside the cabin. This is a key feature that the
industry requires.

SDARS providers are building the infrastructure for
these features into the basic technology being introduced
now, so that the industry can take advantage of them for
new customers without alienating existing customers.

Conclusion

Satellite Digital Audio Radio will deliver a superior car
audio experience to subscribers starting in 2001. It offers
digital quality commercial-free music via a superior trans-
mission system in a wide variety of formats. As the technol-
ogy rolls out in the next year, new features and services are
being planned for future generations of SDARS technology,
to make this an exciting product for years to come.

Michael Bergman is Vice President of Radios at Sirius

Satellite Radio, Inc. He can be reached at
mbergman@siriusradio.com.
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AIRPORTS AND TUNNELS GET WIRED FOR WIRELESS

Philip E. Deck, Vice President & Chief Technical Officer, Concourse Communications

In September 1997 a special purpose company named
New York Telecom Partners obtained an exclusive Agree-
ment with the Port Authority of New York and New Jersey
to design, supply, install, commission, operate, maintain,
and upgrade a neutral host, equal access, wireless commu-
nications network within Port Authority owned facilities.
The network, known as the Telecommunications Network
Access System, or TNAS, serves all licensed and unlicensed
wireless service providers that wish to participate in the
Public/Private Partnership wherein the Port Authority re-
ceives usage based revenue for the use of their wireless
rights-of-way by the service providers. NYTP is the TNAS
network developer and operator and does not provide ser-
vices over the network. This article gives an overview of
Phase I of the TNAS implementation (the [road] tunnels
and the airports).

Introduction

In the fall of 1997, after over three years of effort, New
York Telecom Partners, LLC. (NYTP) obtained an exclusive
Telecommunications Network Access System (TNAS)
Agreement with the Port Authority of NY & NJ (PANYN.J).
That Agreement, with a term of 25 years, including options,

defined a Public/Private Partnership and the terms and .

conditions that govern NYTP’s design, supply, construction,
commissioning, operation, maintenance, and upgrade of an
equal access, technically neutral, multiple wireless service
provider network within the venues owned by PANYN.J.
The Agreement defines the wireless services to be included
as both those requiring and not requiring an FCC license for
operation in the radio frequency (RF) bands between 806
MHz and 40 GHz. As shown in Table 1, that could be a huge
number of services to deal with, but the reality of the market
is that there are currently 5 viable licensed commercial
wireless service providers and a similar number operating
in the bands that do not require a license. The venues owned
by PANYNJ, include just about every type there is — road
tunnels, rail tunnels, and buildings of all sizes including
three airports and the World Trade Center. Each venue of-
fers a distinctive set of characteristics including the physi-

cal attributes and the number of people that reside in, visit,
or are transported through them, including their telecom-
munications habits. The wireless service providers (WSP)
priorities for venues wherein they require coverage are
based on the potential number of subscribers they can ex-
pect to capture and those priorities are reflected in the
TNAS build-out schedule. That schedule began with the
Lincoln and Holland tunnels where only the licensed wire-
less service providers have indicated a desire for their ser-
vice distribution, followed by Newark (EWR), LaGuardia
(LGA), and John F. Kennedy International (JFK) airports,
where both licensed and unlicensed WSPs want coverage.
In addition, under non-exclusive terms in the TNAS Agree-
ment, an optical fiber network is being built, utilizing
air-blown-fiber technology, throughout the office spaces in
the two 110 story World Trade Center towers — One WTC
and Two WTC. Later phases of TNAS build-out are antici-
pated to include the Port Authority Trans Hudson (PATH)
metro, the Port Authority Bus Station, and selected public
areas within the World Trade Center Complex. In order to
carry out their comprehensive obligations under the terms
of the TNAS Agreement, NYTP has teamed with companies
whose expertise and experience were at the same time fo-
cused on specific TNAS areas as well as complimentary in
the overall project scope. Those companies include Andrew
Corporation, LGC Wireless, Criterion Wireless, RCC Con-
sultants, ARINC, Aerocomm, and Intermec Technologies
Corporation.

TNAS Legacies
There were a number of legacy wireless service distribu-
tion subsystems that NYTP had to integrate into the new
TNAS without interrupting service. Principle among these
was the existing radiating cable system within the Lincoln
and Holland tunnels. Prior to the TNAS Agreement, the two
Cellular carriers in the New York area had leased the Port
Authority public safety radio distributed antenna system
(based on Andrew’s RadiaxTM brand radiating cable) for
their use to inject cellular signals into the two tunnels. The
radiating cable that the Port Authority had installed sup-
ported services operating at or
below 900 MHz quite well but

NJ LAND NJ RIVER NY RIVER NY LAND performed more like a rope at
VENT VENT VENT VENT PCS frequencies (1,900 MHz
@ range). The cellular providers

3375

3375°

187 & 913 #+ had enjoyed for several years
@ having their services distrib-

uted in these two major road

tunnel points-of-entry to New

York city without competition

ws g ik 4. from the new kids on the

Figure 1 Holland Tunnel Schematic
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block, the PCS operators, and
that circumstance drove the
priorities of the PCS providers
to rectify that lack of competi-
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Service Service Based on Muiti Uplink Extension Downlink Extension PANYNJ
Type Band Description Service Access g m1 To | From| 7o | From| 7o | From| To Area WSPs
Standard | Method | ‘wyyyi; | mpz | MHz | MHz | MHz | MHz | MHz | MHz
Mobile |Conventional Inc. ESMR 806.0] 809.8 851.0] 854.8
Radio Private Trunked and SMRS TDMA 809.8] 821.0 854.8] 866.0 Nextel
Public Safety 821.0] 8240 866.0| 869.0
Aeronautical 849.0]1 851.0 894.0] 896.0
Private Land 896.0] 901.0 935.0] 940.0
Paging |Private 929.0] 930.0
Private 929.0] 930.0
Common Carrier 931.0] 932.0
Cellular |A Band AMPS FDMA 824.0] 835.0f 845.0] 846.5| 869.0{ 880.0| 890.0| 8915 AT&T
Inc. 1S-54/-136 TDMA 824.0| 835.0( 845.0| 846.5] 869.0] 880.0( 890.0| 8915 AT&T
CDPD 18-95 CDMA 824.0] 835.0] 845.0] 846.5] 869.0] B880.0] 890.0] 891.5
B Band AMPS FDMA 835.0] 845.0{ 846.5] 849.0] 880.0] 890.0] 891.5| 894.0 BAM
1S-54/-136 TDMA 835.0] 845.0{ 846.5] 849.0f 880.0] 890.0| 891.5| 894.0
I1S-95 CDMA 835.0] 845.0] 846.5] 849.0] 880.0] 890.0| 891.5| 894.0 BAM
ISM Unlicensed WLAN FHSS 902 928 Metricom
PCS A Block PCS 1900 GSM TDMA 1850f 1865 1930 1945 Omnipoint
A Block PCS TDMA 1S-136 TDMA 1850f 1865 1930 1945
|A Block PCS CDMA 1S-95 CDMA 1850] 1865 1930] 1945
B Block PCS 1900 GSM TDMA 18701 1885 1950| 1965
B Block PCS TDMA 1S-136 TDMA 1870 1885 1950] 1965
B Block PCS CDMA 1S-95 CDMA 1870 1885 1950 1965 Sprint
C Black PCS 1900 GSM TDMA 1895 1910 1975] 1990
C Block PCS TDMA 1S-136 TDMA 1895 1910 1975] 1990
C Block PCS CDMA 1S-95 CDMA 1895 1910 1975] 1990 Nextwavet
Unlic. Asynchronous PWT Data TDMA 1910 1920 Tenant
Unlic. Isachrenous |PWT Voice TDMA 1920 1930 Services
D Block PCS 1900 GSM TDMA 1865| 1870 1945{ 1950 Omnipoint
D Block PCS TDMA 1S-136 TDMA 1865| 1870 1945( 1950
|D Block PCS CDMA 1S-95 CDMA 1865 1870 1945 1950
E Block PCS 1900 GSM TDMA 1885] 1890 1965| 1970
E Block PCS TDMA 1S-136 TDMA 1885 1890 1965| 1970 AT&T
E Bleck PCS CDMA 1S-95 CDMA 1885 1890 1965 1970
F Block PCS 1900 GSM TDMA 1890] 1895 1970 1975 No
F Block PCS TDMA 1S-136 TDMA 1890] 1895 1970 1975 Incumbent
F Block PCS CDMA 1S-95 CDMA 1890 1895 1970] 1975
W-CDMA CDMA 1920] 1980 2110 2170 Near Future
Data Wireless LAN IEEE 802.11b  [DSSS 2400 2483 Mt, Aerzone,
Wireless LAN IEEE 802.11b  |DSSS 2400 2483 GDM, Wayort
‘Wireless LAN OpenAir FHSS 2400 2483 Mt
WPAN (Bluetooth) IEEE 802.15 FHSS 2400 2483 Cerulic
JUNI Nat. Info. Infrast. Hiperlan2 5150 5850 Near Future
GHz GHz Total
FSS FSS, MW & LMDS Ka-Band 26.5 40.0 ] See Below
LMDS {BlockA 1.150 GHz 275 284 850 MHz
(Detail) Local Multipoint BW License 29.1 29.3 150 MHz Winstar
Distribution System  |in 493 BTAs 31.1 31.2 150 MHz
LMDS |BlockB 150 MHz BW 31.0 311 75 MHz
(Detail) Local Multipoint License per 31.2 313 75 MHz
Distribution System  |BTA

Table 1 Services in bands covered by TNAS. At the fime of TNAS Agreement execution the above named wireless
service providers offered services in the bands listed. Subsequently, through mergers, efc., Bell Atlantic Mobile
(BAM) changed their name Verizon and Omnipoint changed their name fo VoiceStream. Nextwave’s C Block PSC
licenses are in the process of being re-auctioned by the FCC.

tion at the earliest possible time. This combination of cir-
cumstances set the first TNAS implementation priority and
created the first major technical challenge for NYTP in de-
signing the TNAS.

Under the terms of the TNAS Agreement, the existing
tunnel leases were bought by NYTP as a precursor to their
eventual termination and inclusion in new leases. Resolu-
tion of the circumstance that the existing radiating cable
would not support PCS service delivery into the Lincoln and
Holland tunnels, however, required a little more creativity.

The Tunnel TNAS

The cellular carriers that originally had leases with the PA
for the Lincoln and Holland tunnels were Nynex and Cellular
One, which through various transactions became known as

12

Bell Atlantic Mobile (now Verizon) and AT & T Wireless by
the time of the TNAS Agreement. In the 800 MHz region, in
addition to the two Cellular operators, the TNAS Agreement
mandated the inclusion of the Extended Specialized Mobile
Radio (ESMR) operator, Nextel, along with the PA’s new 800
MHz trunked radio. Furthermore, in the 1,900 MHz region,
the TNAS Agreement mandated PCS operators Sprint and
Omnipoint (now VoiceStream) service distribution within
the two road tunnels. Nextel’s licenses in the Land Mobile
Radio band are in such close proximity to the Cellular band
that unless the services could be somehow isolated from one
another, an artificial “guard band” would have to be created
to preclude undesirable interference. Typically, in other situ-
ations, Nextel had been willing to give up use of licenses in
the top 3 MHz of their band for that purpose, and indicated a
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willingness to do so in this case as well. However, NYTP
strongly desired to not impose any artificial restrictions of li-
censed band usage on any of the users of the TNAS. Fortu-
nately, through the use of a new radiating cable product from
Andrew Corporation, a solution was developed, tested, im-
plemented, and is now in operation that satisfied all the re-
quirements without restriction. Beginning with a very brief
description of how radiating cable works, that solution is de-
scribed in the following paragraphs.

Radiating Cable for Tunnel Coverage

Radiating cable operates as two network elements com-
bined in one — coaxial transmission line, and distributed
antenna. Radiating cable offers some significant advan-
tages in a tunnel environment where it operates as a con-
tinuously self-fed antenna that is always in close proxim-
ity to its target. Radiating cable is primarily
characterized by two parameters — longitudinal loss (in-
sertion loss) which is typically 2dB per hundred feet and
coupling loss which is a measure of how the signal
strength drops off as a mobile is moved away from the ra-
diating cable operating as an antenna — coupling loss is
typically on the order of 60 dB at a radial distance of 12
feet from the cable. In a two thousand foot long tunnel, a
simple link could be created by installing a two thousand
foot length of radiating cable on the tunnel wall. If a +40
dBm downlink signal were injected at the center, the sig-
nal at a vehicle 12 feet away from the tunnel wall would be
(+40 dBm —-60dB) or —20 dBm. As the vehicle moves to-
ward either end of the tunnel, the signal would drop offin
a linear fashion to the ends of the cable where the signal
strength would be a further 20 dB lower because of the
2dB per 100 ft ingertion loss i.e. —40 dBm. Thus, as a mo-
bile 12 feet away traverses the tunnel, the signal strength
seen at the mobile Rx goes from —40dBm at the entrance
portal to —20 dBm at the center of the tunnel and back
down to —40dBm at the exit portal. This sawtooth type
performance is typical and for longer tunnels, amplifiers
are periodically inserted to restore signal levels whenever
they go below acceptable levels. The uplink performance
is similar with the principle difference being the Tx power
of a mobile being limited to on the order of +10 dBm. RF il-
lumination of tunnels is also possible using conventional
point source antennas distributed throughout the tunnel
but the signals drop off much more rapidly that 2dB per
100 feet and the signals from a given antenna are par-
tially blocked by vehicles between the mobile and the an-
tenna. Although potentially more expensive to install, the
radiating cable solution is preferred because it exhibits
neither of these two disadvantages. Standard radiating
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thority, originally for its 450
MHz and 150 MHz radio sys-
tems, was Andrew’s RXL7 (1
5/8 inch diameter) Radiax,
and has a useful upper oper-
ating frequency of about 900 MHz. While it was supporting
the A and B Band Cellular operators satisfactorily and
would support the frequencies of operation of the Port Au-
thority’s new 800 MHz trunked radio system and Nextel’s
ESMR iDEN service, it was clear that the introduction of
PCS services in the vicinity of 1,900 MHz could not be done
on the existing Radiax. Furthermore, the problem of
Nextel’s downlink frequencies being too close to the more
sensitive Cellular uplinks needed to be addressed if possi-
ble so that Nextel would not be required to restrict their us-
age of frequencies for which they are licensed to operate.

NY SOUTH VENT

The solution to this set of problems was to be found in a
new dual band “tuned” radiating cable developed by An-
drew Corporation as their model RCT7 Radiax. RCT 7 is
tuned by the design of the slots in the cable outer conduc-
tor and the spacing of those slots. The performance bands
that are enhanced are the 800 MHz and the 1900 MHz
bands. RCT7 performs slightly better than RX1.7 in the
800 MHz band and significantly better than RXL7 in the
1900 MHz PCS band . The solution, proposed by Andrew,
accepted unanimously by the Port Authority, NYTP, and
the commercial wireless service providers (AT&T Wire-
less, Bell Atlantic Mobile, Nextel, Sprint, and
Omnipoint), and now implemented, was to install a sec-
ond radiating cable in all bores (5) of the Lincoln and Hol-
land tunnels and rearrange what portions of what ser-
vices were on each cable. The second cable is the new dual
band tuned cable RCT7. In simple terms, what was done
was the following:

4+ The A and B Band Cellular, Nextel ESMR, and Port Au-
thority 800 MHz trunked radio downlink signals and
FM Rebroadcast signals remain on or are put onto the
existing RXL7 cable, and

4+ The A and B Band Cellular, Nextel ESMR, and Port Au-
thority 800 MHz trunked radio uplink signals are put
onto the new RCT7 cable, and

4+ The PCS downlink and uplink signals are put onto the
new RCT7 cable.

Sample schematics for the new radiating cable system
are provided in Figures 1 and 2.

Note that 800 MHz service provider equipment has suf-
ficient power output to drive the longer spans of radiating
cable directly from the Base Station Combiners (BSC)
whereas, for 1900 MHz PCS services, bi-directional in-tun-
nel amplifiers (BDAs), located in the tunnel air plenums
above the roadway and fed from the BSCs over optical fi-
ber, are required to drive the longer spans of radiating ca-
ble at higher frequencies.
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The Airport TNAS for Licensed WSPs

For the Port Authority’s three airports, NYTP chose a dis-
tributed point source antenna in-building RF distribution
technology known as the LGCell. The LGCell, provided by
LGC Wireless, utilizes the industry Standard LAN cabling
infrastructure for licensed wireless service distribution as
described below:

The LGCell

At one location in each airport, referred to as the Point
of Interface (POI), the licensed WSPs locate their BTS
equipment. At the POI, at least one LGCell main fiber hub
for each WSP, processes all that participating WSP’s sig-
nals and distributes them over an optical fiber distribu-
tion network to “expansion” hubs. For each service band,
the optical fiber network for each is comprised of two fi-
bers, one for the downlink signals and one for the uplink
signals. From the remote hubs, signals are connected, via
Category 5 twisted pair cable, to antenna locations chosen

in number and placement to uniformly illuminate the
interior public spaces of the covered airport. This combi-
nation of fiber and copper cabling is identical in concept to
the “wired” Local Area Network and is implemented in
conformance with EIA/TIA 568, the International Stan-
dard for High Speed Structured Cabling Systems. A picto-
rial of the simplest one antenna, one service, LG Cell sub-
system is shown in Figure 3.

Each main hub can support four expansion hubs and
each expansion hub can feed four remote antennas, for a
total of 16 antennas per main hub. At least one main fi-
ber hub (or more depending on capacity) is required for
each service making them virtually independent except
for the shared optical fiber routes and Cat 5 routes and
the shared antennas, a feature that offers multidimen-
sional scalability. That scalability allows each licensed
wireless service provider’s needs to be satisfied inde-
pendently of others.

The licensed wireless in-building service TNAS at
each airport is comprised of independent LGCell subsys-
tems for each licensed wireless service band, with each
subsystem comprised of main hubs, remote hubs, and re-
mote antenna units (RAU) in sufficient quantity to de-
liver the capacity brought to the POI by the wireless ser-
vice provider to all of the terminal areas where coverage
is desired by that service provider. Excess capacity ca-
bling infrastructure is installed and available at the ini-
tial installation so that the TNAS for licensed WSPs is
scalable in terms of the number of service bands and ser-
vice providers that can be supported (add main hubs),
the coverage areas within each airport (locate remote
hubs and RAUs appropriately), and delivered capacity
(can be expanded by adding main hubs and or sectorized
by reconnecting fiber).

A typical independent and scalable LGCell subsystem
for a single licensed wireless service provider is shown in
Figure 4. In the TNAS at the Port Authority airports, the
BTS equipment, combiner network, fiber main hubs and
ARM unit are located in a large equipment room and the
expansion hubs are located in “Telco” closets distributed
throughout the airports.

The multiple RF Carrier
configuration consists of the
required multiple of the above
simply overlaid upon one an-
other with all network ele-
ments collocated. Each par-
ticipating RF Carrier

1 Antenna per
. RAU

Fiber Main Hub

Fiber Main Hub

per ARM Unit

Figure 4 Typical Single RF Carrier Network
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provides their BTS equip-
ment at the single POI loca-
tion that serves the airport.
The downlink and uplink sig-
nals for each RF Carrier are
connected to the appropriate
fiber main hubs as shown in
Figure 4. The fiber main hubs
are each 1U (1.75”) high, 19”
rack mount units and each
unit is dedicated to a single
RI Carrier. The fiber main
hubs are stacked at the POI
location. The Expansion hubs
are the same size and are sim-
ilarly stacked ate the remote
Telco closets. Thus, for exam-
ple, for 5 RF carriers, the
physical space required at
each location is 8.75” of 19”
rack space.
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PANYNJ Ail'pOl’t TNAS Airport Covered Area Terminals POI & Main |Expansion Hub Antenna
for Licensed Wireless Square Feet Fiber Hub Locations Locations
Services Locations

Applying the LGCell tech-  |noyark 1,241,626 3 1 17 50
nology to the three Port Au-
thority airports, the prelimi. LaGuardia 1,330,250 4 1 18 53
nary designresultedin Table2.  |pp 3.240.163 9 1 46 152
The Airport TNAS for Table 2 Preliminary design for PANYNJ Airports
Unlicensed WSPs

Once the technology choice
for the cabling infrastructure required to support licensed
WSPs in-building service distribution had been made and
the industry standard wired LAN selected, the choice for
unlicensed wireless service distribution was obvious. In
fact, the LGCell design was originally developed to take
advantage of the pervasive presence of wired LANs al-
ready installed in thousands of buildings throughout the
world for use by IT departments to provide computer and
data networks. Since the unlicensed wireless services be-
ing offered commercially in the PA airports are exclu-
sively data services, the architecture of the wired LAN is
ideally suitable as the backbone of the unlicensed wire-
less service delivery portion of the TNAS. That choice was
made and the description of that portion of the TNAS is al-
most identical to that of the licensed wireless service de-
livery portion. The differences are that actual data versus
radio frequency information (in either optical or electrical
form) is transported over the wired LAN and in the names
of the equipment connected to that LAN are different. The
comparison is illustrated in Table 3.

The primary difference between the Licensed and Unli-
censed portions of the TNAS is the fact that the radio spec-
trum is shared in the unlicensed bands. This creates an
extraordinary situation in view of the intense competition
for subscribers by the WSPs that utilize the TNAS. The
primary arena for this intense competition is in the unli-
censed band from 2.400 GHz to 2.483 GHz where the
Wireless LAN (WLAN) service Standard is IEEE 802.11.
Currently, four of the six unlicensed WSPs offer IEEE
802.11b Standard (DSSS) services in that band and must
share the 83 MHz of available spectrum. One of those also
offers OpenAir Standard FHSS services in that same
band and, soon, unlicensed WSPs plan to introduce
Bluetooth services in that same frequency band. Peaceful
coexistence of OpenAir and IEEE 802.11b services has
been demonstrated and the TNAS design includes the fea-
tures that make that possible. However, although

Bluetooth operation is governed by a different standard
(IEEE 802.15), peaceful coexistence of Bluetooth services
in that environment has not yet been demonstrated. The
implementation of Bluetooth services within the TNAS
will not take place until and unless degradation of other
services within that band is demonstrated to be intrinsi-
cally less than specified limits (5%) or interference miti-
gation techniques can be shown to limit interference and
degradation to those levels.

To minimize the interference potential in the unli-
censed bands, the proposed TNAS design includes sepa-
rate WLANSs for each unlicensed band of service and for
each technology within each of those bands. The result is
illustrated by Table 4.

Each of these WLANSs is independent in terms of the
RF portion (Access Points) but share antennas and share
the wired LAN backbone. The wired LAN backbone is ini-
tially a Fast Ethernet LAN but can be upgraded to Giga-
bit Ethernet capability when needed.

For the WLAN that is shared by more than one WSP,
the WLAN design includes non-discriminatory equal ac-
cess for all WSP subscribers and hardware and software
at the POI that enables each WSP to enable Access to
their subscribers, Authenticate that the subscriber is in
fact their subscriber, and Administer the data transfer
session, the so called AAA functions. In addition, the Set-
tlement process that is the basis for billing subscribers for
service delivery is enabled.

Antennas

Aesthetics is a key consideration in public spaces, espe-
cially in airports, and in NYTP’s TNAS the only portion that
is visible are the antennas. The antennas chosen are very
small and unobtrusive to the extent that they usually must
be pointed out for recognition of their presence. This fact is
illustrated in Figure 5.

TNAS Design Summary

- - NYTP’s TNAS design includes the
Category Licensed Name Unlicensed Name application of two different radio fre-
Primary WAN PSTN IP Network quency distribution technologies,
= i each particularly well suited for the
Initial WAN Connectivity TUDS1 T1/DS1 two different physical structures
. that serve the Port Authority of NY

WSP E t at the POI BTS Route . .
geprere— = & NJ’s traveling public — Road Tun-
Media Conversion Main Fiber Hub Media Converter nels and Airports. When the project
s o o is complete, both will truly be wired
Transport to Local Area Optical Fiber Optical Fiber for wireless. The Lincoln and Hol-
Local Hub Expansion Hub Ethernet Hub land tunnels are completed and the
. three airports will be complete
port to Antenna Unit Category § UTP Category 5 UTP within the year. The tunnel solution
Local Antenna Unit RAU Access Point is radiating cable based and de-
. ) signed to serve all licensed wireless
Transport to Antenna Coaxial Jumper Coaxial Jumper service providers by giving them ac-
Antenna (typical) 3dBi Omni 3dBi Omni cess to their subscribers as they pass

Table 3 Comparison between Licensed and Unlicensed Equipment
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through the tunnels in their vehi-
cles. The airport, in-building, solu-
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Service Band Technology Standard WLANS WSPs International Standard for
High Speed Structured Ca-

902 to 928 MHz Ricochet (FHSS) 1 1 bling Systems) to support
2,400 GHz to 2.483 GHz IEEE 802.11b (DSSS) 1 4 both current and future
: needs, and the visible anten-

2.400 GHz to 2.483 GHz OpenAir (FHSS) 1 1 nas are aesthetically pleasing
2.400 GHz to 2.483 GHz IEEE 802.15 (Bluetooth FHSS) 1 1 and “n°b“",‘s“’e; T‘",mel
travelers are in their vehicles

Table 4 Different WLAN Technologies and Frequencies

e

Figure 5 TNAS Antennas

tion is comprised of an overlay of wired LAN backbones,
made wireless to support both the Licensed and Unli-
censed Wireless Service Providers. The cabling is in-
stalled in accordance with Standard EIA/TIA 568 (the

and although subscribers in
airport public spaces are not
in their (aircraft) vehicles, it
is only a matter of time before
the TNAS will serve them
there as well. It is therefore fitting that this article ap-
pears in the IEEE Vehicular Technology Society News.

Philip Deck (PDECK@concoursecommunications.com)
is VP and Chief Technical Officer of Concourse Commu-
nications (www. concoursecommunications.com), and is
responsible for technology and vendor selection and all
technical aspects of design and installation of TNAS.
Prior to joining three years ago as a founding employee,
he worked for ten years at Andrew Distributed Commu-
nications Systems on a number of high technology wire-
less communications infrastructure projects. Mr. Deck
has represented U.S. industry as a FCC delegate to the
ITU work group engaged in revising the Spectrum Moni-
toring Handbook and holds a M.S., B.S.E.E., and B.A.
Degrees from Rice University. He is a published author
and holds several U.S. and Foreign Patents.

The IEEE VTS Vehicular Technology Conference re-
turned to the United States of America after an absence of
more than a year by way of Amsterdam and Tokyo for the
52nd conference, held in Boston from the 24th to the 28th
of September 2000. The venue was the Seaport Hotel and
World Trade Centre in South Boston, giving delegates an
excellent view of the ‘Big Dig’ project to replace the cen-
tral raised motorway in Boston with an underground
highway. More than 1000 abstracts were submitted, and
of these about 500 were accepted for oral presentation and
a further 150 or so being presented as posters.

The Conference Committee, chaired by Stu Lipoff, took
the opportunity to introduce a number of novel features.
The first was making the paper submission and reviewing
process completely electronic, with the exception of the
signed copyright form (electronic signatures are not — yet
—valid in the United States). This considerably reduced
the amount of paperwork the committee had to organise.
Printed proceedings must be provided for VT'C since it is
included in the IEEE ‘All Publications’ package for librar-
ies, but wire binding was used allowing shorter print
runs, eliminating waste.
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Slightly less successful were innovations in the catering
arrangements. Rather than providing hosted lunches, to
allow more time in the programme and encourage net-
working, small lunch boxes with sandwiches, crisps, cake
and soft drink could be purchased and eaten in the poster
presentation area. Unfortunately the preferred option for
delegates seemed to be to head for the Trade Centre’s cafe-
teria where a much larger choice was available. Seating for
the one hosted lunch, the Awards Luncheon was limited, so
this was added as a cost option, but the traffic control was a
little too effective with the result that the event was rather
poorly attended.

The opening plenary was addressed by Michael P Lewis,
Acting Project Director', Central Artery/Tunnel Project,
“The Big Dig”. This $14 billion dollar, 19 year project is cen-
tred on the construction of 7 1/2 miles of new motorway in
central Boston, half of which is underground. The project is
at its peak at the moment, and for the past two years has
been spending at the rate of $100 million per month. This

¥ Since the conference, Mr Lewis has been confirmed as permanent Pro-
ject Director.
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Photo courtesy of The Big Dig

Figure 1 The southern section of 'The Big Dig’ looking
towards Logan Airport. This section links with the Ted
Williams Tunnel, an earlier part of the project. The large
building centre top is the Seaport hotel, with the World
Trade Cenire on the pier to ifs left.

rate of spend will continue for a further year. The project it-
self has been going for 15 years, and there are four years to
go. It will form the most extensive underground tunnel sys-
tem in the United States, with 161 lane miles in tunnel. The
cost of new infrastructure is very high, which leads to the
importance of better management. For example, a broken
down car has a greater impact on traffic volume, and so has
to be dealt with more quickly. With regard to communica-
tions technology, there will be 1500 loop detectors and 400
CCTV cameras installed in the system. Responding to ques-
tions from the audience, Mr Lewis confirmed that it will be
possible to use cell phones in the tunnel, and turnpike au-
thorities are in discussions with cellular companies. 25
SMR channels will be available for emergency services and
AM/FM broadcast radio will be rebroadcast in the tunnels.

The second opening speaker was Dale N. Hatfield, Chief
of the Office of Engineering and Technology at the FCC
(Federal Communications Commission). He discussed the
scarcity of radio resource, noting that if we are to avoid spec-
trum drought and consequently growth grinding to a halt,
we need help from the engineering community. He said that
it was necessary that the scarcity of radio resource did not
constrain competition, or limit productivity gains (from in-
creased mobility of Internet applications), or to compromise
public safety, or finally to compromise military use (and
consequently national security).

He identified a number of solutions, including re farming,
increased technical efficiency, increased sharing, and ex-
tending the upper range of usable frequencies. With regard
to re farming, there were possibilities for voluntary reallo-
cation by giving existing users greater freedom to use their
spectrum. The $35 billion paid in the UK and $45 billion
paid in Germany for spectrum licences shows the increased
value of spectrum. There is therefore a considerable incen-
tive for increased technical efficiency, because if you double
the efficiency, you are literally gaining billions of dollars
worth of value. Increased sharing is not a new concept, hav-
ing already been used with microwave point-to-point and
fixed satellite. There are two approaches — regulatory or
market based. The regulatory approach is favoured by new
operators, but not by existing ones, and so on is becoming a
more political issue. The market based approach is based on
the ability to lease or resell spectrum, encouraging more ef-
ficient use of the existing spectrum to allow “spare” spec-
trum to be made available. Increasing the upper range of us-
able frequencies depends on technological development.
The upper limit for non experimental applications has been
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Figure 2 Discussing he posters at a coffee break ‘

raised from 40 GHz to 77 GHz, and a possibility of raising
this to 90 GHz has been looked at.

Mr Hatfield noted that the FCC had received two petitions
— one from mobile satellite and one from the CTIA to define a
rule making procedure for the allocation of new spectrum for
3rd generation services. He also reported an allocation be-
tween 7.850 and 7.925 GHz for ITS applications. A number of
questions were taken from the audience, in particular with
regard to spectrum auctions, and the point was put that they
may delay rapid rollout. Mr Hatfield said that he didn’t be-
lieve that this is a case when compared to the alternatives.
His personal view was that auctions were the best solution,
and that he noted that the United States gives more freedom
to licensees so that they can resell their spectrum to gain
from efficiency savings. On using unlicensed bands for com-
mercial services, Mr Hatfield warned that you get what you
pay for, and that organisations would have to be very careful
if they used these bands for commercial services because no
guarantees were possible.

The awards presented at the Awards Luncheon were re-
ported in the previous (November 2000) issue of the VTS
News. The Awards Luncheon was addressed by Barry
Goodstadt of C-quential Consulting with the talk entitled
‘Myths and Challenges of the Wireless Web’. Mr Goodstadt
noted that a lot of speculation had taken place with regard
the prospects for wireless web access. One forecast was for
217 million users by 2005. However, Motorola had forecast
one billion wireless web phones in place by that date com-
pared to 260 million today. A straw poll of the audience
showed only three people raising their hands in the affirma-
tive to using their mobile phone to access the web. Mr
Goodstadt pointed out the differences between accessing
the web from a wired or wireless connection. A wired con-
nection normally had a flat rate charge, compared to a per-
haps unreliable connection which had to be paid for by the
minute. He noted that we are also all speed freaks, like big
screen TVs and 19 inch computer monitors. Things are
changing — AT&T now offers free, unlimited web access, but
only to three portals.

A survey of 1000 households in April 2000 showed that
current web users were two or three times more likely to
consider using wireless access to the web than people who
only had mobile phones. They were likely to be aged be-
tween 18 and 35, have a fax and a pager, and therefore be
technically sophisticated. A survey in the United Kingdom
of companies showed that 59% felt that WAP brought no
benefit to their business, and only 17% will migrate to
GPRS. Based on this, that survey estimated that there will
be 16 million active wireless web users by 2007 rather than
one billion by 2005. E-commerce whilst walking was not re-
ally practical generally.



Barry Goodstadt argued that the killer application is not
there. Wireless voice is not yet particular good, and wireless
data access has slow speed. Converting large Web based
pages to WAP is difficult. I-mode in Japan been a very great
success, but this was in a different culture, and much of its
traffic is with messaging type services rather than a re-
placement for wired web access. High-speed will come, but
not in 2005 or 2007. He predicted that there will be wireless
access to the Internet, but that will be access to existing ser-
vices. It was not a case of whether — it would happen, that
was certain — but rather when and how.

Continuing the novel culinary arrangements, there was
no evening banquet but a ‘Special Event’ of a panel session
accompanied by beer and pizza (soft drinks were also avail-
able). The Panel Session addressed ‘Advanced Technologies
for 3G and Beyond'.

The first speaker was Francis O'Brien of Lucent, who dis-
cussed standards development towards 3rd generation, not-
ing that an industry had tried to come up with a single 3rd
generation standard, but with the legacy of second genera-
tion systems, and five standards were required. He covered
ongoing standards work, looking at updates to existing 3rd
generation standards, the introduction of “all IP” (i.e. using
IP throughout the radio access network), and looking be-
yond to what might be termed 3.5G. He noted the setting up
of ITU-R WP8F which is trying to define what fourth gener-
ation is (see WP8F Chair Stephen Blust’s article in the No-
vember 2000 VTS News for full details).

Chuck Weatley, Senior VP for Qualcomm, looked at wire-
less data for mobile users. He discussed market trends and
the wireless technology road map noting the path from 9.6
kbps which has rare Internet use, for text only, 28.8 kbps in
which allows graphics to be introduced, 56 kbps which al-
lows for Web browsing, and 128 kbps which allows multime-
dia. When 2 Mbps is achieved, this allows access to the full
Internet experience. Improved data access can be provided
on a wide area basis by IMT-2000, on a local area basis by
Wireless LAN (802.11) or Home RF, and on the person (i.e.
personal area network) by Bluetooth. He then went on to
discuss the transition road map for cdma2000, with 1x being
available towards the end of the year 2000, and 1xEV in the
last quarter 2001. cdma2000 1xEV phase 1 (or HDR) allows
up to 2.4 Mbps to be delivered to mobiles on the downlink
shared between the mobiles in a cell. It has achieved
1Mbps/1.256MHz/sector in mobile trials.

Mr Wheatley noted that with the diversity of standards
and the difficulty in getting the standards to converge, it
was easier to build mulit-mode terminals than to get the
standards to fit.

Haken Eriksson, VP and General Manager of Ericsson
Research, discussed the 3G roadmap towards 4G. He gave
a demonstration of the type of live broadcast which would
be possible on a mobile handset and which would require
high data rate services. He felt that EDGE and ¢cdma2000
1xEV would be used for existing spectrum, and WCDMA
for new spectrum. He suggested that there would be two
different parallel industries in the fixed and mobile
Internet. Fixed would always have the advantage of broad-
band connections, but mobile had a possibility of always
being with you, and allowing location dependent services.
He also discussed the phases of computing compared to
that of mobile phones and the difficulties faced by mobile
access when compared to fixed, in terms of the handset
(bandwidth, display, keyboard, memory, CPU) but also in
the Internet Protocol header, when is not very efficient.
Header compression is possible, but not trivial because er-
rors are introduced in the mobile channel, but this was an
area which is currently actively being researched.

18

Figure 3 Barry Goodstadt addresses the Awards
Luncheon
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Figure 5 The Secport Hotel was within reasonable
walking distance from the centre of Boston, although a
ferry was also available.

John Chatter, Director of Radio System Technology at
Nortel looked at how advances in technology impact on the
business case for 3G. He described the new network model,
with its more converged approached with IP at the centre of
a common network paradigm and mobile just another form
of access. Base stations currently form 75% of the capital
cost the network, but new technology, with ultra linear
power amplifiers and wide band software based radio is re-
ducing the amount of analogue circuitry and with it costs.

David Douglas, VP Network Experience, Sun
Microsystems presented a talk entitled ‘Fast Cars, Big
Bandwidth and Java: is the Geek Heaven?”, looking at the
evolution of the motorcar from a means of transportation to
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a telemetry and entertainment centre. He noted that there
is a tension between the business model and its require-
ments for centralised control, and innovation, which needs a
more distributed approach, but is more difficult to control,
and therefore make a business case for.

An interesting observation to come out of the panel ses-
sion was the different attitudes from different parts of the
world, with North America being seen to be taking a more
technically orientated approach, and Asia focusing more
on services.

Attendance at VT'C numbered a healthy 718, of which
slightly over 200 were students. There were 223 attendees
at the tutorials, a 50% increase in the number budgeted for.
Unfortunately, the poster sessions suffered from a high

Kowloon Canton Railway Corporation (KCRC) has
shown a measurable increase in ridership on both
the existing light rail and East Rail lines. For the first
half of last year, the profit on both lines was up 9.7%.

Construction on West Rail is underway, with completion
of Phase I scheduled for December 2003. Tenders were also
invited for construction of the East Rail Extensions. A
Northern Link, a Southern Link, and the Port Rail Line are
being investigated for further extensions.

A consortium led by Bombardier Transit Corpora-
tion has signed a design build operate maintain
(DBOM) contract for a driverless monorail system in
Las Vegas. The system has been described as an ur-
banized version of the Mark IV monorail at Walt Disney
World in Orlando. Bombardier will provide 36 Mark IV cars
for the system. They will operate in trains of four cars each.
Bombardier will also provide all of the electrical and me-
chanical systems. Granite Construction, the other member
of the consortium, will provide all of the civil works.

The new monorail will link seven stations over four miles.
The project includes reequipping the existing one-mile
two-station monorail of the MGM-Grand Bally and integrat-
ingitinto the new line. It will serve eight major resort proper-
ties and the Las Vegas Convention Center. The new monorail
is expected to carry 19 million passengers in the first year.

Bombardier will operate and maintain the line for five
years with an option for an additional ten years.

The total capital cost of the project is $354 million. The
new portion of the line is scheduled to open in 2004.

The French National Railways (SNCF) has awarded
a contract to a joint venture of Alstom and Bombar-
dier for 22 TGV double deck high-speed trainsets.
SNCF currently operates 30 TGV double deck trainsets in
the Paris-Lyons service. An additional 12 TGV double deck
trainsets are presently under construction. Delivery of the 22
new trainsets is scheduled to start in October 2002.
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number of cancellations, with about half being withdrawn
in the last month before the conference. There is obviously a
feeling that poster papers are somehow of less value than
oral presentations, but this is not true. Both are printed
equally in the proceedings, and the split between poster and
oral presentation at VT'C is often (and sometimes only) done
of the basis of timetabling to maintain the theme of the
tracks. Poster presentations have certain advantages —it is
possible to have more interaction with a poster presenter
than is possible with an oral presentation where questions
are limited. In any case, author or observer, those who at-
tended benefited not only from a technical programme of the
highest standard but the chance to enjoy New England at a
particularly pleasant time of year.

TRANSPORTATION SYSTEMS

Harvey Glickenstein, Senior Editor

Istanbul opened its first heavy rail transit system
late last year. The first five-mile segment of the line
from Taksim to 4 Levent has four intermediate stations.
The next 3.7-mile portion, which is under construction be-
neath the Golden Horn south to Yenikapi, will add an-
other four stations and an interchange with the light rail
system. An extension north to the Technical University is
also planned.

Alstom provided eight 4-car trainsets for the first section
of the line. The aluminum cars are designed to operate at
speeds up to 50 mph. When the portion between Yenikapi
and the Technical University is in service, the fleet will be
expanded to 150 cars.

All of the stations were designed for eight-car trains. As
traffic builds up in the future, Istanbul anticipates requiring
the use of longer trainsets than the existing 4-car trainsets.

Florida passed a constitutional amendment re-
quiring the state to build a high-speed rail system in
the November election. Largely overlooked in the wake
of the controversy over the presidential election in Florida,
this constitutional amendment was a setback for Governor
Jeb Bush, who cancelled the FOX high speed rail project
soon after entering office.

The amendment requires the state to build a high speed
rail or maglev line to connect the state's five largest urban
areas. High speed service in the amendment is defined as a
speed of at least 120 mph, substantially slower than the
200-mph FOX service between Miami and Orlando that was
killed by Governor Bush.

The amendment, which was approved by 53% of the vot-
ers, requires construction to start by November 1, 2003.

The Ottawa-Carleton Regional Transportation
Commission (OC Transpo) broke ground for their
first light rail line last year. Until now OC Transpo re-
lied solely on bus rapid transit as its only high-density
transit operation.
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Figure 1 Artist impressin of cars for the
Otftawa-Carleton light rail

Figure 2 Bayview-Greenboro route

The light rail system now under construction is a 5-mile
diesel light rail line that will connect with the existing bus
rapid transit system. It will have five stations and will be
operated on existing Canadian Pacific Railway track be-
tween Greenboro and Bayview, Ontario. Ridership is pro-
jected at 6400 riders per day.

Bombardier will provide three 3-car trains for the service.
Each train will have a powered vehicle at each end and a
trailer car in the middle. The cars are low floor to allow ac-
cessibility for wheelchairs. Each train will be able to accom-
modate 135 seated passengers and 150 standees.

The system is scheduled to go into revenue operation in
August 2001.

Docklands Light Railway (DLR) has ordered 12 ad-
ditional cars. The fully automated light rail system pres-
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Figure 3 Docklands Ligh’r Railway 6ors

ently has 70 cars in service. DLR ordered an additional 12
cars in January of last year and have recently executed an
option for an additional 12 cars.

Delivery of these cars from Bombardier’s Belgian factory
is expected to be completed by March 2002.

Salt Lake County and two adjacent counties in
Utah approved a 0.25-cent sales tax increase for pub-
lic transit. This increase will fund additional service on the
Trax north-south light rail line between Salt Lake City and
Sandy and help pay the operating costs on the new 2.5-mile
west-east line to the University as well as other transit im-
provements.

Similar tax increases in other counties in the Salt Lake
City area did not pass.

The Tri-County Metropolitan Transportation Au-
thority (Tri-Met) has purchased 17 new low floor ve-
hicles. Like the previous order of low floor vehicles from
Siemens, these cars have a low floor section extending
through 70% of the vehicle. The four doors on each side are
located in the low floor section. They are equipped with a
passenger-activated bridge plate to accommodate wheel-
chairs. Seating capacity is 72 passengers.

The propulsion system is ac with IGBT control. There are
four motors per car. Top speed is 55 mph.

New York City Transit (NYCT) has restructured its
Division A Automatic Train Supervision (ATS) Pro-
ject. The project will provide a centralized control center for
Division A, the former IRT Division, of the transit system.
Because the project was running behind schedule, NYCT di-
rected Union Switch & Signal (US&S), the former prime
contractor for the project, to restructure the team working
on the project. The new team is a joint venture of US&S,
Siemens Transportation Systems, and RWKS Comstock.
Siemens will be responsible for the ATS Control Center, in-
cluding the hardware and software. US&S will be responsi-
ble for the wayside design and the field code units. RWKS
Comstock will be responsible for the installation.
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IEEE Standards Board Action Relating to the
Vehicle Technology Society at their December
7, 2000 meeting:

The IEEE Standards Board conditionally approved a new
standard P1478/D9.0 (VT), Standard for Environmental
Conditions for Transit Rail Car Electronic Equipment. The
reason for the conditional approval is based upon the spon-
sor resolving any copyright issues to the satisfaction of the
IEEE Standards staff prior to February 9, 2001.

IEEE Standards Association (IEEE-SA) Board
of Governors

Dennis Bodson has been elected by the IEEE-SA mem-
bership for Profile 7 for the period January 1, 2001 thru De-
cember 31, 2002. Profile 7 includes the Vehicular Technol-
ogy Society.

ITU Streamlines Standardization Process

A wholesale streamlining of procedures operated by
the International Telecommunication Union (ITU),
with a view to agreeing standards for new equipment
and services within two months, has been agreed by the
World Telecommunication Standardization Assembly,
in Montreal, Canada.

Delegates approved the holding of a “virtual” meetings
between experts, using electronic communications, and a
new fast-track approval procedure for technical interna-
tional standards. The adoption “of a standard could take as
little as two months” said an ITU statement.

The aim of the move, it was added, was to “streamline
working methods so as to further reduce time-to-market de-
livery of standards needed to meet the fast changing needs
of the industry and of the market while improving the effi-
ciency of the sector.”

CTIA, WDF Agree to Merge

The Cellular Telecommunications Industry Association
(CTIA) agreed to acquire its sister organization in the Wire-
less Data Forum (WDF). The formal transition is expected
to be completed by December 31, 2000.

According to WDF Chairman David Sutcliffe, this new
partnership with CTIA is the next leap forward. WDF
evolved three years ago from a development group for cellu-
lar digital packet data to a technology-neutral forum de-
signed to spread the word about wireless data.

CTIA Changes Add Internet to Name

The Cellular Telecommunications Industry Associa-
tion (CTIA) board has voted to change its name to the Cel-
lular Telecommunications and Internet Association. The
name change must be put before the entire membership,
but the question will be accompanied by a recommenda-
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STANDARDS

Dennis Bodson, Senior Editor

tion from the board that it be approved, said CTIA President
Thomas E. Wheeler.

TIA to Integrate MMTA

The Telecommunications Industry Association (TTA) an-
nounced it would fully integrate its subsidiary, MultiMe-
dia Telecommunications Association (MMTA), and con-
tinue to offer the combined 1000 members the benefits of
both associations.

Matthew J. Flanigan, TIA’s president said of the moves
that “Together, the two organizations can create a forum to
serve as the industry incubator for emerging technologies
and new market launches. With TIA’s strength in technical
expertise and MMTA'’s strength in market conditioning and
education, the opportunity exists to integrate the two orga-
nizations to leverage the strength of both”.

ITU Hosts First Regulatory Convention

The International Telecommunication Union (ITU)
held the first world telecom regulators, with the aim of
establishing a worldwide regulatory information ex-
change for industry.

The development is intended to encourage independent
regulatory authorities throughout the world to share their
experience of dealing with problems common to all liberaliz-
ing telecoms markets, such as resolving interconnect dis-
putes. For its next meeting early in 2001, the ITU hopes to
recruit operators and equipment manufacturers.

“The telecoms market today is global, which is why regu-
lation must take on this dimension if it is not to be
ill-adapted,” said Jean-Michel Hubert, president of the
Autorite de Regulation des Telecommunications (ART) in
Paris, who opened the debate at the ITU symposium.

The first meeting of the Development Symposium for
Regulators in Geneva gathered representatives from 80 of
the world’s regulators, including William Kennard, chair-
man of the Federal Communications Commission, of the
United States.

3rd Generation Partnership Project Expands
its Membership

The 3rd Generation Partnership Project (3GPP), an alli-
ance of standards bodies and industry consortia from
around the world which produces specifications for a 3rd
Generation mobile communications technology, has taken a
number of steps towards the specification of tomorrow’s
global mobile systems.

Meeting in November 2000 in San Francisco, California,
the Project’s Organizational Partners (OP) and Project
Co-ordination Group (PCG) agreed to new working relation-
ships with the International Telecommunication Union
(ITU) and the Internet Engineering Task Force (IETF). They
also approved the Project’s budget for 2001, appointed a new
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Chairman for the PCG and confirmed the acceptance of two
new Market Representation Partners at a special ceremony.

The agreement with the ITU provides for participation in
future meetings of the OP and PCG. The ITU is the world’s
pre-eminent body for telecommunications standardization,
and is the overall co-ordinator of various 3rd Generation
specification activities, such as that performed by the 3GPP.
The direct participation, supported by other agreed en-
hancements of the co-operation between the ITU and 3GPP,
will facilitate the contribution of the Project’s outputs to the
ITU for adoption as global standards.

CTIA Releases the Latest Edition of the
Wireless Industry Indices Report

CTIA has officially released the latest edition of the Wire-
less Industry Indices report-an in-depth analysis of the
mid-year 2000 semi-annual data survey results. CTIA has
conducted the data survey since January 1985.

With 113 tables and charts, the 231-page Wireless indices
report provides a comprehensive review of the survey results
over time, and a detailed series of benchmarks for industry
performance and productivity. The latest issue of the Wire-

Ifrecent events in Florida have done anything, they have
brought home forcefully the fact that in a democracy, every
vote does indeed count. Whichever side of the debate you
happen to be on, the difference was never more than a few
hundred votes, a very small proportion of a population of
over 260 million, or even of Florida’s 14 million.

However, events in Florida have to a certain extent
overshadowed what has been going on in the rest of the
United States, and one such was the defeat of Republican
Senator Spencer Abraham from Michigan by Democrat
Debbie Stabenow.

Senator Abraham is of particular interest to readers of
this column as sponsor of the ‘American Competitiveness in
the 21st Century Act of 2000’ (S.2045), one of the acts dis-
cussed in my August 2000 column [1] which proposed signif-
icantincreases in the number of temporary workers allowed
in to the country with H-1B visas. The act proposed a dou-
bling of the ceiling for H-1B visas over the next three years,
coming on top of a previous doubling proposed by the sena-
tor two years ago.

At first sight, there is a conflict of interest between
IEEE-USA, which opposes these increases, and the wishes
of IEEE members in the rest of the world who would like to
work in the USA. However, IEEE-USA is not arguing
against immigration, but rather that better use of the Green
Card scheme would be more appropriate than raising the
limits for H-1B visas.

Holders of H-1B visas are guest workers employed for a
specific job. Unlike Green Card holders, who can change
jobs and are on the road to becoming a US citizen, H-1B
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less Industry Indices report updates comparisons between
wireless services and selected data from the wireline local
(ILEC and CLEC) and interexchange service markets. The
report also includes sections on wireless prepaid services and
toll service revenues. Among current and historical industry
trends analyzed are subscriber usage, capital investment,
digital vs analog subscribership, and subscriber-to-employee
ratios. CTIA’s Wireless Industry indices report provides a
broad range of benchmarks for the wireless industry.
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PROFESSIONAL ACTIVITIES

Frank Lord, Senior Editor

holders risk deportation if they quit for a better job. This has
serious consequences not only for the worker concerned but
also for the employment market in general as an influx of
workers tied to specific jobs depresses wage rates. Indeed,
IEEE salary surveys show wage increases only slightly
more than inflation, after a long period when they lagged be-
hind inflation, which does not suggest a serious shortage of
skilled labour which could not be dealt with through the
natural process of supply and demand. Distorting this pro-
cess may be one of the reasons that the USA has a compara-
tively poor record of persuading its own high school gradu-
ates to pursue careers in engineering.

Another serious issue is that holders of H-1B have limited
prospects for staying long term in the USA. As reported in
[1], an IEEE-USA sponsored study by Georgetown Univer-
sity’s Institute for the Study of International Immigration
shows that with the Act’s ceiling of 195,000 workers per
year, the permanent immigration system will absorb only
about 25,000 workers and their families per year, so the ma-
jority of guest workers will not be able to use the programme
to start a new life in the USA. IEEE-USA makes a strong
case that it is to the advantage of all parties to make better
use of the Green Card system.

IEEE-USA campaigns on these issues, but ultimately
what matters to politicians is votes, and that is where indi-
vidual members come in. In West Michigan, IEEE member
Ronald Fredricks has done just that. Active in the West
Michigan IEEE Section, Dr Fredricks has written numer-
ous letters to Senator Abraham and other senators, as well
as to local and national newspapers on this issue, based on
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his experience and others. In my August 2000 column, I
listed 7 actions individual members could take to support
IEEE-USA action. Of course, there are many issues in this
election other than H-1B, but that brings us back to Florida.
Every vote does count.
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2001 Model Year New Electronics Features

1 Communiport — available on Cadillac Seville, and

supplied by Delphi-Delco Electronics. This is one of the
first telematics products to come as factory installed
equipment. It puts a portal to email, Internet and navi-
gation information in the vehicle’s IP (Instrument
Panel). It’s configured to act as an extension of one’s per-
sonal computer and personal digital assistant (PDA),
and it also piggybacks on the embedded cellular tele-
phone in the vehicle that ties it into the OnStar service.
Communiport includes a port for FlashMedia cards
(which contain digital music files) as well as an infrared
port to exchange data with devices such as the Palm
PDA. Voice recognition enables the driver to activate
features, or respond to emails, without having to take
his or her hands off the steering wheel —see p.73 of [1].

Peltier-Effect Cooled Seats — available on Lexus
1.5430, and supplied by Amerigon. Beyond simply em-
bedding a fan in a seat to circulate air, electric
Peltier-effect bimetal elements are placed in the front
seats. When dec electric current is applied, depending
on which direction the current flows, the surface of the
seat becomes cooler or hotter. Seat surface tempera-
ture can be regulated over the range of 30°C to 39°C
(86°F to 102°F) — see p.75 of [1].

Radar Adaptive Cruise Control (ACC) — available
on Lexus LS430 (with laser radar supplied by Denso),
and on Mercedes-Benz S-Class CL Coupe (with milli-
meter-wave radar supplied by Temic/Tyco). Radar is
used to automatically maintain distance between vehi-
cles. If the front vehicle slows, the ACC system auto-
matically reduces throttle and applies brakes to regain
the driver’s pre-set interval distance between vehicles.
If vehicles get too close, a warning is sounded; but driv-
ers must manually brake in order to bring their vehicle
to a complete stop — see p.75 of [1].

Minivan Power Lift Gate and Power Sliding Door
— available on Dodge/Chrysler minivans, supplied by
Magna International. With the push of a button on a
RKE (Remote Keyless Entry) key fob, electric motors
raise or lower the rear liftgate, or open or close the two
sliding doors. Before the liftgate opens or closes, the
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AUTOMOTIVE ELECTRONICS

Bill Fleming, Senior Editor

van’s lights flash and a warning beeper sounds — see
p.77 of [1].

Top-Mounted Navigation Unit — available on
Volvo XC Cross Country vehicles, supplied by
Mitsubishi. Rather than mounting the navigational
display down below in the stack of the center console,
Volvo's display is mounted atop the IP. Using control
buttons mounted on the backside of the steering
wheel, the driver can signal an electric actuator to
raise the display (where it’s more in the right-side
field of view of the driver) or retract the display back
into the IP — see p.77 of [1].

In a related development, Denso Corporation an-
nounced a navigation system that offers complete
digital map coverage of the United States. This was
accomplished by merging two databases (GDT Geo-
graphic Data Technology, and NavTech Navigation
Technologies) into a single new map database that
covers all U.S. highways in both urban and rural ar-
eas. The new database is offered to customers whose
cars are equipped with Denso’s DVD (Digital Versa-
tile Disk) navigation system which is available on
Lexus L5400, Jaguar S-Type, Cadillac DeVille, and
Cadillac Seville [2].

Vehicle Entertainment System — available on
several SUV (Sport Utility Vehicle) models (such as
Chevrolet Express, GMC Savanna, DaimlerChrysler,
Ford, Nissan, and Toyota); and supplied by Johnson
Controls, Visteon, and Audiovox. These are sec-
ond-generation systems, with larger screens,
mounted overhead on the headliner, sometimes with
two separate display monitors, each operating on dif-
ferent channels. Connecting wires to headphones
have been replaced by wireless infrared transmission
— see p.77 of [1].

Multi-Electronic-Function Rearview Mirror
— available on the Pontiac Grand Prix, supplied by
Donnelly. Beyond the usual electronic auto-dim-
ming function, this mirror includes a 32K ROM mi-
croprocessor on a two-sided board, which provides:
(a) compass and temperature digital readouts, (b)
cell phone microphone and hang-up functions, and
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(c) OnStar engage button and 911 (emergency) oper-
ator call button. In the future, Donnelly expects to
add to the rearview mirror the following new fea-
tures: rain sensors, garage door openers, ther-
mal/motion occupant position/intruder detection
sensors, and a GPS receiver [3].

Trends in Automotive Electrical Wiring

A Frost & Sullivan study identified the following
trends (or lack of trends) in electrical wire harnesses
and connectors [4]:

1 Multiplexing is today a feasible technology —it re-

duces weight, adds capability, and simplifies vehi-
cle harness assembly; but it adds cost, and is there-
fore probably beyond a five-year time span of
widespread use; i.e., beyond 2005 before it signifi-
cantly penetrates the automotive marketplace.

Fiber optic lines have many times the signal-car-
rying capacity of copper wire, and would reduce
weight and complexity; but would also likely in-
crease total system cost due to the additional compo-
nents required to convert electrical signals to light
pulses and back into electrical signals. Fiber optic
lines are likewise, therefore, unlikely to find wide-
spread use in the near term.

Flexible printed circuit boards are making minor
inroads into automotive applications, but the technol-

ogy so far has had limited function. At this point it’s
really only replacing the jumper harness that con-
nects to a main harness. Significant use isn’t forecast
until at least 2009.

Against All Odds — Electronics Drives Future
Innovation

“Electronics will drive 90-percent of all future innovation
in the automobile; and by 2010, and automotive electronic
systems will account for about a third of vehicle cost, a jump
of about 50% compared to today” — as forecasted by Roland
Rechsteiner, International Automotive Competence Cen-
ter, Munich, Germany [4].

But, “while electronics has gone a long way, carmakers
haven’t yet come close to realizing the full potential of elec-
tronics in the vehicle. Suppliers can only do so much. The
gap between the promise of automotive electronics and ac-
tual application must be closed by the automakers them-
selves [5].” In Ref. [5], Hansen cites three major problems:

1. Top automotive management doesn’t understand elec-
tronics and its promise. Electronics isn’t considered a
core function — body engineering is core.

2. Therefore, auto company organizations aren’t set up to
implement electronics in ways that allow fundamen-
tal/beneficial changes in vehicle design.

3. There aren’t enough engineers at carmakers to get the
job done — i.e., carmakers aren’t providing the re-
sources to bring about the full

Anticipated Electrical Fuel Economy potential of electronics.
Power Loads [a] I Efficiency Examples were given. At
mprovement '
42-V Feature Peak Average P bl BMW, another 400-to-500
electrical engineers were
alternator - - 15 %
needed over the next three
camless electromechanically 2400 W 800 W 12 %, fuel economy, and years, but no hiring requisi-
actuated engine valves also emissions control [c) tions were made because there
electric power steering 1000 100 8% [d) was a legacy of prgferentlall.y
keeping mechanical engi-
engine start/stop - - 4 %, fuel economy, and neers. Unofficial studies have
also emissions control [e] shown that although
- 15%-t0-20% of today’s vehicle
electric water pump 300 80 3% {dl is comprised of electrical/elec-
electrically actuated brakes - - - tronics parts, Only 10% ofqul—
neers at Mercedes (including
electric engine cooling fan 800 300 - DaimlerChrysler’s technical
heated windshield 2500 200 _ center in the U.S.), and even
lower percentages at VW and
pre-heated catalytic converter 3000 60 emissions control BMW, were electrical engi-
active suspension 12 000 360 - neers [5].
entertainment/information 100 100 -
electronics 42-Volt Electrical
TOTAL NA. (0 2000 W 10 % overall [g] Systems
Automakers will adopt 42-V
Items denoted by, “ -7, either have no data provided, or aren’t applicable. electrical systems because
[a] Anticipated electrical power loads are taken from Table 1 of Ref. [8]. theyll pay for themselves due
[b] Fuel economy efficiency improvement estimates are taken from Ref. [7]. to substantial savings in fuel
[c] Adaptive valve timing/lift, made possible by electromechanically actuated valves, allows best engine cost and reduced emissions [6].
operation under both low and high output operating conditions; along with enhanced stratification of the These benefits will result from:
air-fuel mixture for improved fuel economy and reduced emissions. alternator efficiency improve-
[d] Improvements come from elimination of continuous, parasitic, hydraulic power-accessory pumping losses. ments, electromechanical en-
[e] Engine startup (initiation of fuel injection) is delayed until the starter brings the engine to full running gine valve operation, electric
speed (e.g., 1200+ rpm), thereby providing fuel economy and emissions control benefits. power steering, engine
[fl BBeca:ise peal: l:adz dso notd sin‘;usl;t;neo:xsly oceur, alal [;‘:alk-load total. is not .applic:ble (I.‘I .sz.). This start/stop operation, electric
[g] Based on a study y tandar: 'oor’s, an overal . el-consumption savings of 10% is forecast [6]. (This is water pump, and a pre-heated
less than the sum of this column because the bottom-listed features consume, not save, energy). cat alyti ¢ converter [7]. Table 1

Table 1 Features Associated With 42-V Operation [6-8]
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summarizes features associ-
ated with 42-V operation.
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In 2002, French automaker PSA will likely be the first to
adopt 42-volt technology. It plans to utilize an integrated
starter/alternator (ISA) in its 2002 Citroen Xsara.

However, despite the many compelling reasons for adopt-
ing 42-V systems; there still is concern that investments for
full implementation of 42-V systems can’t be justified in the
short term. For example, electromechanically actuated en-
gine valves will probably not be fully developed until at least
2005 or beyond. And, moreover, suppliers of necessary parts
such as 42-V fuses, relays and switches are balking at fund-
ing development of this technology because the market re-
mains uncertain [9].

Future Automotive Electronics Functions
Here are some further out future automotive electronics
functions that you might not have seen yet.

1 Telematics Speed Control — When in-vehicle navi-
gation components (GPS, autonomous navigation,
and map matching) are combined with roadway infor-
mation regarding local traffic signs and speed limits;
precise speed limits and traffic stop information can
be continuously provided to a running vehicle. This in-
formation can: (a) be shown on in-car IP display to pro-
vide an over speed warning, (b) be used to take over
vehicle speed control from the driver to prevent speed-
ing, or (¢) be used for braking intervention if stops are
required (e.g., if a stop sign is obscured or isn’t seen).
This system was called “Brake-by-GPS” and was pro-
posed at the Convergence 2000 Conference [10].

(Editor’s note: Come to think about it, assuming that a
marriage of today’s real-time navigation systems with
vehicle adaptive cruise control will likely occur, it isn’t
that improbable that cars will someday become re-
motely controlled. Cars could then be speed-limited to
the match the local roadway speed limit, or at the very
least they would provide the driver with an alert/signal
whenever he or she is going faster than the local speed
limit allows. This combination of technology — which
might conceivably be called “Remote Speed Con-
trol-by-Wireless GPS” — could foretell something that
the public could construe as a “Big Brother” type of gov-
ernment vehicle control, which I hope doesn’t happen).

2 Audio Spotlight — Thanks to a collaborative effort
between DaimlerChrysler and the Media Lab at Mas-
sachusetts Institute of Technology (MIT), the days of
fighting over who gets to choose the music during fam-
ily trips may soon be over. Audio Spotlight directs a
narrow beam of sound so that only the person that the
sound beam is “shined” on can hear it. Each occupant
can listen to something different without interfering
with each other. And in today’s telematics-equipped
vehicle, it doesn’t have to be just music — the
telematics-equipped vehicle includes voice-enabled
navigation, email, cell phone conversations, video
games, and in-car movies. The speakers used in this
system control the location of sound and how its dis-
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tributed around the listener. These are special speak-
ers that consist of a thin circular transducer array, a
special signal processor, and an amplifier. The array
transmits short millimeter-long ultrasonic wave-
lengths, which form a narrow beam of sound that be-
comes audible as it travels through the air [11].

Seat Belt Microphone — Paragon announced a seat
belt-integrated microphone for in-vehicle telematics
applications that takes advantage of the superior sig-
nal-to-noise performance of the (near field) location of
the shoulder belt. The seat belt microphone improves
voice recognition by as much as 98% compared to mi-
crophones mounted in or near the rearview mirror [12].
Paragon’s website —Ref. [12] — showed that a micro-
phone is clipped onto the shoulder belt, and from a
stowed position (when the belt is unbuckled and
stowed on the vehicle’s D-ring) the microphone is man-
ually slid/moved into position in proximity with the
driver’s mouth. The microphone is wireless and sends
its voice signals via infrared transmission.
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TETRA

ETSI has approved further enhancements of the TETRA
standard to position TETRA in the 3G market place.
TETRA Release 2 will incorporate additional features in ac-
cording with the following requirements:
4+ evolution to high speed packet data at approximately
10 times that available in existing TETRA

+selection and standardisation of an additional speech
codec to enhance voice quality and provide intercom-
munication between TETRA and other 3G networks
without transcoding

4+ enhancements of the radio interface to increase spec-

trum efficiency, capacity, ete

+production of standards to provide improved

interworking and roaming between TETRA and public
mobile networks

4+ evolution of the TETRA SIM with the aim of conver-

gence with the Universal SIM (USIM)

+extension of the range of TETRA

4+ensure full backward compatibility and integration of

the new services with the existing TETRA standards

Nokia introduced the first TETRA WAP browser for pro-
fessional use. The browser will operate on a PC or laptop PC
giving quick access to customer or technical databases. Pro-
fessional WAP service supports TETRA short data SDS and
TETRA IP packet data services. Nokia also introduced in
the PT/Expo Comm China 2000 exhibition the TETRA
800MHz system.

Dolphin Telecom has chosen the Cadtrak GPS vehicle
tracking system for its European TETRA network. The sys-
tem combines vehicle location with fleet text messaging and
work schedule management.

M-commerce

ETSI has started its “ETSI Project M-Commerce”, which
will address the specific technology and regulatory aspects
of telecom banking standards (GSM/EMV) and WAP/SIM
Toolkit issues. Among its main considerations will be Public
Key Infrastructure (PKI) and security, digital identities,
and interoperability requirements.

Motorola teamed with e-commerce specialist Entrust
Technologies to develop and market integrated m-com-
merce solutions for mobile phones and other devices like
2-way radios, pagers, communicators and smart phones.
Motorola’s devices will use Entrust’s PKI Infrastructure for
secure transactions and communications. Motorola also
teamed up with Baltimore Technologies for secure m-com-
merce. Motorola devices will use Baltimore Telepathy wire-
less e-security products and services. An early product of
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this alliance is the support by Baltimore’s Wireless Certifi-
cate Service for Motorola’s WAP server platform.

SmarTrust (from the Finish Sonera) and Compaq won a
deal with Eurogiro Network A/S, a money transfer com-
pany, to enable secure payments over mgbile phones across
30 countries. SmartTrust also launched a product for the
prepaid market allowing users to top up their phone account
via a secure SMS.

i3Mobile Inc launched a pilot program with the Canadian
Imperial Bank of Commerce providing customers and CIBC
employees with wireless information services on their wireless
devices. The alerts can be customised to include services such
as banking tips, closing stock quotes, market indices, sport
news, headlines and weather forecasts. MobileQ Inc also par-
ticipates in the program providing its XMLEdge software plat-
form to power the transactional components of the offering.

Mobile location based services

Nokia, Ericsson and Motorola established a new organisa-
tion to boost location based service development. The forum,
named Location Interoperability Forum (LIF), will be dedi-
cated to develop global interoperability between mobile posi-
tioning systems. The first applications based on LIF’s recom-
mendations are expected to be available in 2001. A
spokesman from Nokia said that location technology will
evolve from simple-cell ID, available today but accurate only
to 100m-20km, to methods based on triangulation. These
methods use the time difference from handsets to various
points around the network and should be gvailable next year.
These technologies include Enhanced Observed Time Differ-
ence (E-OTD) in GSM networks and Advanced Forward Link
Trilateration (AFLT) in CDMA networks. The GPS standard
could then be combined to improve accuracy to one meter.

BT Cellnet launched the UK’s first service that allows its
customers to obtain information about their location when
using mobile phones. The voice-based locator service,
Findme, uses cell and sector matching technology to locate
the user. The method is accurate to within 15km in rural ar-
eas and 100m in urban areas.

Lucent Technologies and MaplInfo have teamed to de-
velop location-based services initially for WAP phones over
GSM networks. MapInfo will provide Java software that
identifies geographical locations together with geographical
data. The companies will first use cell-ID for location and
GPS when it becomes available.

Phone.Com signed an agreement with SnapTrack, a sub-
sidiary of Qualcomm, to offer mobile operators a complete loca-
tion solution. Both companies will jointly develop SnapTrack’s
SnapSmart location server software and Phone.Com’s Mobile
Location Server (MLS) platform. SnapTrack’s products are
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based on combined information from GPS satellites and wire-
less networks and Qualcomm’s gpsOne technology.

Ericsson has licensed Cambridge Positioning System’s
Cursor technology, based on the E-OTD standard, toinclude
it in its mobile location solution. Ericsson will use the tech-
nology as the intellectual property blocks of the E-OTD part
of its next Mobile Positioning System product, which will
also include GPS and cell-ID.

Sprint’s wireless division unveiled plans to install GPS
locator chips in its mobile phones by mid-2001, in response
to a US government mandate for the location of emergency
calls made through mobile phones.

Forums activities

A group of wireless operators and manufacturers have
formed the Mobile Data Initiative Next Generation
(MDI-ng). This initiative represents an extension of the Mo-
bile Data Initiative (MDI) but with a focus on packet
switched technologies. Its aim is to identify and eliminate
technical and market barriers limiting wireless connectiv-
ity and performance. The initiative will address standards
compatibility, interoperability, security, reliability and
scalability between devices.

The Wireless Multimedia Forum released portions of its
Application Requirements Document (ARD) and the Rec-
ommended Technical Framework Document (RTFD), which
represent a technical framework for delivering multimedia
content seamlessly across wired and wireless networks.
ARD discusses end-to-end system requirements (such as
billing-accounting, security capabilities, Quality of Service,
logical system model for content providers, operating sys-
tem support requirements and host environment require-
ments) for carriers and content providers. RTFD focuses on
end-to-end delivery of streaming multimedia applications.

Cisco Systems, Bell Labs Lucent Technologies, Siemens,
Intel and American Online joined the SyncML initiative.
The initiative, that already has 500 supporter companies,
focuses on the development of open standards for universal
data synchronisation across multiple networks, platforms
and mobile devices. The initiative also launched its 1.0 spec-
ification, which represents the world’s first protocol for uni-
versal remote data synchronisation. The protocol will en-
able end users to benefit from immediate synchronisation of
email and other office applications via mobile devices.

GSM Europe, a group of the GSM Association, announced
plans to develop a code of conduct for European operators in
order to clarify the international roaming price information
for consumers.

Japan’s mobile market

NTT DoCoMo announced it reached 15,5million subscrib-
ers to its service i-mode at the beginning of December 2000.
DoCoMo is expecting to repeat the success around the world
after a series of alliances. The operator signed a deal with
American Online to jointly develop and market mobile
Internet services. More recently, the company bought 16% of
AT&T Wireless for $9.9billion. AT&T should then introduce
i-mode in the US and GSM into its TDMA network in order to
migrate later to WCDMA without altering its plans with
EDGE. Java-enabled i-mode phones, allowing more ad-
vances services and security, have been delayed until begin-
ning of 2001. DoCoMo also plans to launch an i-mode-linked
service to help people with chronic diseases by March 2001.
NTT is planning to expand the success of i-mode to fixed line
phones with the launch of L-mode providing content based on
compact HTML to fixed phones. Concerning its plans for
WCDMA, DoCoMo said it will launch them by the end of May
2001, with data rates of 384kbps in the downlink and 64kbps
for the uplink. DoCoMo is also planning to distribute music
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via a Personal Handyphone System in co-operation with
Matsushita and Sony.

J-Phone (from Japan Telecom) will introduce its hand-
sets using Java software by June 2001 and 3G services, us-
ing WCDMA technology, by December 2001. The company
expects to use its partnership with Vodafone and BT to es-
tablish roaming agreements with WCDMA networks.

KDDI (third Japanese mobile operator) awarded
Motorola a contract for a cdma2000 1X network covering the
Tokyo, Tokai and Kansai regions. The service, that will offer
datarates of 144kbps, is expected to start in the fall of 2001.

ITU TELECOM ASIA 2000

The ITU Exhibition and Forum for the Asia-Pacific region
was held in December 2000 at Hong Kong. The Forum had
500 exhibitors from 29 countries and was attended by 51056
participants. The focus of the event was on the dual boom in
the Asia-Pacific region in mobile communications and in-
ternet-based services. By the beginning of the year 2000,
there were more than 170million subscribers with China
and Japan being the second and third largest cellular mar-
ket in the world. More information about the event can be
found at: http://www.itu.int/ASIA2000/

During the event, the ITU presented a report presenting
Asia-Pacific Telecommunications indicators. According to this
report, by 2010 more than 50% of all mobile phone users in the
world will be in the Asia-Pacific region, up from a 35% share in
2000. Unfortunately, the wireless and Internet booms are be-
ing confined to the most developed Asian countries.

The ITU Telecom Even Middle East and Arab States 2001
event will take place in Cairo from 7 to 10 May 2001.

FCC & US spectrum licensing news

According to the Federal Communications Commission
(FCC), AT&T Wireless, VoiceStream, Sprint and 84 other
applicants qualified to participate in the December 12 auc-
tion of 422 licenses in the C and F block Broadband PCS
spectrum. The auction is predicted to raise approximately
$18.5billion. 25 applicants, including Cingular Wireless
and Triton PCS, failed to qualify to participate in the auc-
tion. Before the auction starts some wireless operators have
been exchanging spectrum in order to fill out gaps in their
network coverage. The exchanges were done between
Cingular Wireless and VoiceStream, and between AT&T
Wireless and Sprint PCS. The FCC released an interim re-
port on a Spectrum Study of the 2500-2690MHz band for 3G
systems, identified by the WRC2000 conference as candi-
date spectrum for 3G (along with the 806-960MHz and
1710-1885MHz bands). The report examines technical char-
acteristics of 3G systems, the ability for 3G to share spec-
trum with incumbent services, and possible options for seg-
menting these bands to provide spectrum for 3G systems.
The report is a companion to a study done by the National
Telecommunications and Information Administration on
the 1775-1850MHz band.

The FCC allocated for commercial wireless services (both
fixed and mobile) 50MHz of spectrum, located in the
3650-3700 MHz band, transferred from Government to
non-Government use. The FCC also adopted a Notice of Pro-
posed Rulemaking that proposes to reallocate 27TMHz of spec-
trum from Federal Government use for non-Government
use. The spectrum is in the following bands: 216-220MHz,
1390-1395MHz, 1427-1429MHz, 1429-1432MHz,
1432-1435MHz, 1670-1675MHz and 2385-2390MHz bands.

The FCC’s 700MHz Guard Band auction ended raising a
total of $519million. The winners represent a new type of
FCC license, named “Guard Band Managers”, which will
be engaged in the business of subdividing the spectrum
they won and leasing it to third parties for both commercial
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and private users. The FCC also released a Policy State-
ment and Notice of Proposed Rulemaking setting forth a
framework to promote the development of more robust sec-
ondary markets in radio spectrum, which will encourage li-
censees to freely trade or lease their unused or unneeded
spectrum capacity.

The FCC revealed a First Report and Order to permit
Non-Geostationary Satellite Orbit (NGSO) Fixed-Satellite
Service (FSS) providers to operate in various segments of
the Ku-band, and adopted rules and policies to govern
these operations.

The FCC released a Notice of Proposed Rule Making on
Authorisation and Use of Software Defined Radios (SDR).
The document, accessible at www.fee.gov, proposes to define
SDR as a new class of equipment with equipment
authorisation rules that reflect the additional flexibility in-
corporated into SDRs. It also proposes to allow manufactur-
ers to make changes in the frequency, power and modula-
tion of SDR without the need to file a new equipment
authorisation application with the commission.

Satellite mobile communications

A US bankruptcy court accepted a bid from Iridium Satel-
lite LLC to buy the assets of the mobile satellite services
company Iridium LLC. Other satellite investors in the US
have accused Motorola and former executives of Iridium
LLC of denying them a reasonable chance to acquire the
66-satellite system. Also, immediately after Iridium Satel-
lite LLC received court approval for its take-over bid, the
company withdrew its plan to get the Iridium system opera-
tional within 60 days. The US Department of Defence con-
firmed beginning of December 2000 that it has awarded a
two-year contract worth US$72 million to Iridium Satellite
LLC. The non-exclusive deal will give up to 20,000 govern-
ment employees unlimited airtime over Iridium’s satellites
for a $3 million per month fee. The contract could be later ex-
tended to 2007, the date estimated to be the longest the Irid-
ium satellites could remain in orbit. The Department of De-
fence chose Iridium because the company can offer
encrypted, global wireless services.

The latest batch of the Geostationary Mobile Radio
(GMR) specifications, jointly developed by ETSI and TIA
committee TR-34.1, has been approved. The GMR Mobile
Radio Interface is used for Mobile Satellite Services (MSS)
utilising geostationary satellite(s). GMR is derived from
GSM and supports access to GSM core networks. The
GMR-1 system is designed to provide mobile services via a
single geostationary satellite.

Globalstar do Brasil and South American transportation
company Itapemirim have teamed up to install mobile
phones on 43 inner-city buses in South America. Users will
be able to make calls using prepaid smart cards.

Qualcomm has become a shareholder of SkyBridge, a
low-earth orbit satellite operator. The deal will allow the
satellite operator to have access to important Qualcomm’s
intellectual property. According to Skybridge’s president
and CEO, “SkyBridge’s industrial partners will be able to
enter into licenses with Qualcomm for its CDMA technology
for use in both user terminals and gateways”.

As a result of the merger of Teledesic LLC and ICO,
Teledesic and Motorola ended their agreement, although
Motorola remains an investor, in which Motorola was going
to serve as prime contractor of the Teledesic system.

A new online trading floor for satellite bandwidth was
opened by the London Satellite Exchange Limited. Accord-
ing to its chief executive, buyers are coming from the ISP
world, broadcasters, corporate networks and launch cus-
tomers. Deals done in the exchange might save customers
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10-15% of the final price. A second exchange is due to be
opened in Amsterdam.

Technology news

The Japanese government stated its plans to back a sin-
gle global protocol for future 4G systems. The Ministry of
Posts and Telecommunications is supposed to be compiling
a blueprint for the development of 4G services that should
be released in spring 2001. NTT DoCoMo R&D labs have al-
ready started research on 4G and are developing net-
work-control software and various applications for 4G.

Ericsson also revealed it has started plans for 4G systems
expecting them to be operational around 2011, according to
Hakan Eriksson, head of research at Ericsson. Ericsson will
also sponsor research at University of California in CDMA
evolution and 4G mobile technology. The sponsorship will be
done in conjunction with the State of California. Among the ar-
eas of joint research by Ericsson and the University of Califor-
nia are: CDMA wireless access technology, advanced antenna
systems, next generation mobile Internet, Quality of Service,
power amplifier technology and wireless access networks.

Engineers participating in the 3GPP are looking to create
an enhanced version of the 3G WCDMA radio interface that
will boost data rates to 8Mbps in certain areas such as in-
doors. The enhanced-WCDMA should come before 4G sys-
tems expected to be available around 2010. Mr Hakan
Eriksson, head of Research at Ericsson, said that they are
looking towards the use of a different modulation scheme
providing more efficient encoding within the WCDMA car-
rier frequency. According to Mr Eriksson, this en-
hanced-WCDMA could be introduced in the second half of the
decade. According to Ericsson’s officials, enhanced-WCDMA
might be used as a wireless local loop system connecting a
base station in a carrier’s network to a residential base sta-
tion that would then support multiple mobile terminals
around the home or office through Bluetooth wireless connec-
tions.

AT&T Corp demonstrated an asymmetric network it
called 4G Access, combining EDGE technology for an uplink
with wideband OFDM for the downlink. AT&T believes
multicarrier OFDM will provide wireless downlink access
up to 10Mbps for stationary systems and more than
384kbps at 800MHz in a high mobility environment. AT&T
has started a two-phase upgrade of its network towards 4G
Access. The first upgrade involves only software at BTSs
while the second phase (in approximately two years) in-
volves hardware of smart antenna technology.

The OFDM Forum has submitted three proposed stan-
dards to the US Federal Communications Commission
(FCC) and IEEE rule making bodies to try to unify various
broadband industries around a single OFDM standard. The
targeted industries are: fixed wireless, Wireless LAN and
the wireless road access. The Forum’s Fixed Wireless Ac-
cess Working Group submitted a physical layer proposal,
below 11GHz, based on OFDM to the IEEE 802.16.3 sub-
committee. The Forum’s Wireless LAN Working Group an-
nounced its support to Motorola and Radiata’s proposal on
OFDM-based HiperPANs for the IEEE’s 5GHz 802.15.3
standard. The Forum’s Fixed Wireless Access Group sub-
mitted an OFDM proposal to the Dedicated Short Range
Communications committee, asking the FCC to expand the
wireless roadside access spectrum from between 5.8 and
5.9GHz to 5.7 and 5.9GHz.

BulletIN.net, a company developing and supplying wireless
Internet solutions, won patents in the US and New Zealand
for a single-button reply process for Short Message Service
email. According to BulletIN.net’s chief technology officer, this
patent is analogous to Amazon.com’s patent for one-click pur-
chasing online. The company is planning a series of patents
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aimed at improving the user interface for services and applica-
tions over SMS and enhancing WAP capabilities.

NTT DoCoMo has created a wristband mobile phone that
allows users to hear calls by sticking a finger in their ear.
The band houses a tiny microphone, plus a device that con-
verts audio signals into vibrations. The caller’s voice is con-
verted to vibrations, which travel through the user’s hand,
the finger and into the ear. The user talks back via the wrist-
band microphone. To answer an incoming call, the user just
needs to tap their thumb and index finger together. Tapping
the fingers in various rhythms could also perform multiple
commands. The inventor, Dr Fukumoto from NTT
DoCoMo’s Media Computing Lab, expects the phone, called
Whisper, to appear in the market by 2005.

The Chinese Ministry of Information Industry gave vali-
dation to the LAS-CDMA technology from LinkAir Com-
munications (US). As part of the testing, LinkAir success-
fully completed its first outdoor call with LAS-CDMA
outside Beijing.

Nokia opened a 3G Interoperability Testing Laboratory
in Paris concentrating on network integration and
interoperability testing between Nokia’s network elements
and other vendors elements. The tests will be carried out for
core and IP backbone networks, 3G BTS and terminals, and
3G radio access.

Parthus Technologies (Ireland) announced InfoStream, a
mobile Internet platform on a single chip. The platform,
co-developed with Psion, will run on an ARM9 core under the
Symbian EPOC32 operating system. However, the system is
compatible with the operating systems from Microsoft,
PocketPC, 3Com, Palm, and Linux. The technology has al-
ready been licensed to Psion for their next generation PDAs
and to Motorola for their next generation smartphones.

Argogroup, a UK wireless internet software firm, claims
to have produced a software solution that will enable opera-
tors and content providers to deliver content to any handset
without having to change their mobile sites. The software
ensures that content rendered in one mark-up language can
be viewed in devices that use a different mark-up language
without requiring extra work from content providers.

Sun Microsystems and its partners released the Mobile
Information Device (MID) profile, which defines how soft-
ware applications are designed to interface with wireless
phones, pagers and PDAs. The MID profile is based on the
Java 2 Platform Micro Edition J2ME.

Mobile phone health risks

The UK’s Department of Health has ordered new re-
search into the potential harmful effects produced by the ra-
diation coming from mobile phones. The project, jointly
funded by UK government and industry, follows the recom-
mendations of Sir William Stewart’s report published in
May. The UK Government had also to withdraw earlier ad-
vice suggesting “hands-free” headsets should be used to re-
duce exposure to the brain as recent studies found contra-
dictory evidence on whether headsets cut radiation. The
research from the Consumer’s Association, and conducted
by electromagnetics consultants ERA Technology, showed
that these kits can reduce radiation to the skull but they can
also increase it by more than three times, and that users
should not rely on “hands-free” kits to reduce radiation.
However, the organisation acknowledged that it is unclear
whether the radiation emitted by mobile phones is harmful
for the brain.

China's mobile market

China Unicom, China’s number two mobile phone com-
pany, confirmed it plans to build a mobile phone network
based on narrow-band CDMA technology. However, China
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Unicom did not release the size and timing of the roll-out. The
move came under some surprise as China Unicom aban-
doned earlier this year its plans to build the CDMA network
in favour of GSM, the technology actually used in China
Unicom’s mobile network. The company plans, with this new
CDMA network, to supplement its Great Wall Network,
which previously belonged to the military forces and that op-
erates a trial CDMA network. The company also has plans to
upgrade the network to cdma2000 1X offering Internet ac-
cess at 144kbps. A couple of months later (beginning of De-
cember), China’s Ministry of Information Industry (MII)
signed a memorandum of understanding with Qualcomm
confirming MII’s support for Qualcomm’s “Framework
agreement” with China Unicom. That agreement provided
the guidelines for the licensing of Qualcomm’s intellectual
property for the manufacturing and sale of CDMA equip-
ment by Chinese companies. Previously, the vice-minister of
the MII said that the Chinese government will let mobile
phone companies decide for themselves which technologies
they use to provide future-generation wireless services and
will not impose a unified standard.

China Unicom, Qualcomm and Chinese phone maker
Zhongxing Telecom Equipment (ZTE) unveiled the
ZTE802, a mobile phone that uses CDMA and GSM. It is
the first CDMA phone in China that let users switch hand-
sets, remove SIM cards, and keep their phone number and
service provider.

Nortel Networks Corp and Motorola Inc announced that
they joined four Chinese companies and Siemens AG in a
consortium to promote world-wide use of the standard
TD-SCDMA (developed by Chinese government research-
ers and Siemens). Beside the foreign companies, the consor-
tium includes China Mobile, China Telecom and Chinese
equipment makers Datang Telecom and Huawei Technol-
ogies Co.

China and South Korea announced an agreement to
strengthen co-operation in CDMA. Korea will then have a
chance to take part in China’s CDMA projects. Both coun-
tries will also co-operate closely on the IMT2000 system.

According to an official with the Ministry of Information
Industry, China will become the No. 1 telephone market in
the world in five years. The number of fixed-line and mobile
phone users is estimated to exceed 600million in 2005.
China has actually around 120million fixed-line phone us-
ers and 60million mobile phone subscribers. However, there
are actually only 14.7 phones per 100 Chinese people and
4.7 mobile phones for every 100 Chinese people.

AT&T Corp signed a deal to launch the first foreign
telecoms joint venture in China since the country pledged
to open the sector under the World Trade Organisation
rules. The joint venture, between Shanghai Telecom (a
subsidiary of China Telecom), AT&T and Shanghai Infor-
mation Investment, is know as Shanghai Symphony Tele-
communications and will be restricted to Pudong. The ven-
ture will provide broadband telecom services but is not
allowed to provide voice services. A few months earlier,
Vodafone established a strategic alliance with China Mo-
bile (Hong Kong) by paying $2.5billion to the Chinese com-
pany. The agreement gives Vodafone exclusive licensing
rights for technologies relating to mobile voice and data
communications and foresees co-operation on subscriber
management and branding. China Mobile is also planning
to buy seven provincial mobile networks from China Mo-
bile Communications Corp.

Mobile communications market forecasts

A report by Arthur Andersen and JP Morgan states that
the European wireless data market will be worth $82.4 bil-
lion annually by 2010. The report also places Sonera (Fin-
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land), British Telecom and Telecom Italia Mobile in the
best positions to exploit this market, with Germany being
the market offering the biggest revenue opportunity. Ac-
cording to the report, wireless data revenues in 2006 will
exceed those of the 1999 voice market. The revenues com-
ing from wireless data applications are expected to repre-
sent 53% by 2010.

Cahner’s In-State Group forecasts in the report “The In-
frastructure Revolution Five Year World-wide Cellu-
lar/PCS BTS Semiconductor forecast”, a 25% compound an-
nual growth rate for wireless Base Stations from 2000-2004
due to the continuous growing of the wireless subscriber
base and the migration to 3G systems. According to their
predictions, wireless BTS semiconductor revenues will pass
from $5.6 billion in 1999 to almost $9billion in 2004.

A study published by Herschel Shosteck Associates,
“Wireless Internet Devices: From Phones to the Future”,
predicted that the Wireless Internet market will not be con-
trolled in the future by manufacturers as it is today.
Internet services will not be primarily delivered to mobile
phones but secondary Internet devices will connect users to
the Internet using mobile phones as “gateways”.

The “Mobile Cellular Communications 2000-2005” re-
port, by Web-Feet Research, predicts a revenue of $480 bil-
lion for mobile telephony. The subscriber base will rise to
1.8billion compared to 480million in 1999. The traffic vol-
ume will reach 2,074billion minutes despite mobile phone
calls are expected to still be approximately three times more
expensive than fixed calls. The report also expects the 2.5G
market to attract 500million subscribers to wireless data
services by 2005. The sales of 2.5G handsets will reach
550million units or 45% of the total. By 2005, the sales of 3G
handsets will reach 170million (14% of the total). Bluetooth
is said to be important in the wireless market with
1.05billion units generated by 2005 compared to 45million
in 2001.

Some analysis are predicting a market of $750 million for
wireless advertising by 2005. In a study done by the Kelsey
Group (New Jersey), it was reported that almost 50% of
wireless users said they would opt for an advertising-sup-
ported model over a monthly or per-use fee-based model.

Spectrum licenses

After the huge amounts paid for 3G licenses in UK and
Germany, things have calmed down financially but the con-
troversy continues. The European Commission (EC) is said
tobe under increasing pressure to speed legislation that lets
3G license holders sub-lease spectrum, which will help oper-
ators to recuperate some of the high cost of 3G licenses. A
new EC framework includes a provision to remove obstacles
to subleasing spectrum by 2002-2003. In Italy, five licenses
were awarded to Omnitel, Ipse, Wind, Antala and TIM for
around US$11.5billion, much less than was expected. The
auction finished just 2 days after its start as Blu (holding a
GSM license and participated by BT) withdrew. The “Anti-
trust” authority launched then an investigation to see
whether there was an agreement within the participants to
fix the outcome. Allegations of collusion also reached the
Dutch UMTS auction as investigators raided the offices of
Versatel and Telfort to try to find evidence of previous talks
between the companies concerning the auction. Austrian’s
UMTS auction ended rapidly raising just 11.44billion schil-
lings, again far less than expected, for six licenses (twelve
paired blocks). Similar outcome was reached in Switzerland
as the auction of four UMTS licenses only raised
US$120million. The auction was initially postponed as the
number of bidders was reduced from 10 to 4. In Poland, only
the three GSM operators entered bids for five UMTS li-
censes after all foreign bidders withdrew due to aspects of
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the tender’s terms. Poland decided then to annul the tender
and award the licenses to the incumbent operators through
a 650million Euro extension of their GSM licenses. The
Spanish government decided to raise the annual levy for the
four UMTS licenses, it previously awarded through a
“beauty contest”, from 5million Euro to 150million Euro.
The move came due to pressure for the low amount raised in
the contest in comparison with other European countries.
The license holders are seeking compensation due to the al-
teration of the initial terms of the contest. The Spanish gov-
ernment also decided later to tender two more GSM licenses
to increase mobile competition. Norway awarded four
UMTS licenses, for US$11.2million each, via a “beauty con-
test”. Ireland revealed plans to award four UMTS licenses
in May via “beauty contest”. One license would require the
winner to cover 80% of the population by the end of 2005
while the other three only 53%. In Bulgaria, the tender of a
second GSM license, with a minimum price of $40million,
attracted five bidders.

The South Korean Government has decided to adopt both
WCDMA and ¢dma2000 for its 3G licenses despite the fact
that the three present carriers have already said they will
go for WCDMA. The government will award three licenses
by the end of 2000. The three incumbent operators (SK
Telecom, Korea Telecom and LG Telecom) and Hanaro
Telecom have entered the competition. Malaysia is expected
to license 3G spectrum via “beauty contest” and recom-
mends the adoption of WCDMA. The Communications and
Multimedia Commission has also proposed that telecom
companies wishing to offer 3G services share a common net-
work while continuing to offer services under their own
brand. Hong Kong has proposed to award four 3G licenses in
2001 through a two-stage hybrid of a beauty contest and an
auction. The successful bidders would be required to open
part of their 3G network to service providers in order to in-
crease competition. Singapore has decided to award four 3G
licenses through auction to be carried in February 2001. The
successful bidders must fulfil 100% island-wide coverage
and rollout by 2003. Macau, a special administrative region
of China, awarded two mobile licenses to Hutchinson and
SmartTone Telecommunications through a “beauty con-
test”. The Australian application process for 3G licenses has
started and will finish on 12 February 2001. A trial auction
will commence on 26 February and the auction will begin
some time in March. There is not a fixed number of licenses,
instead blocks of spectrum will be auctioned.

Six companies are qualified to bid in an upcoming Cana-
dian auction, to start by January 15, for high-speed wireless
licenses. The companies will bid on 40MHz of additional
spectrum in the 2GHz band. Honduras is planning to sell a
PCS license via an auction. The Namibian government has
launched a tender for the country’s second mobile license.
The bidders are required to be at least 51% owned by
Namibian investors. Brazil is planning to auction nine new
PCS licenses in the 1.8GHz band, through three auctions
said to start on January 20, February 20 and March 13.
Brazil wants the bidders to pay at least $3.4billion in total
for the nine licenses.

Greece has awarded six Fixed Wireless Access (FWA) li-
censes to five companies at an auction raising $41million.
Greece was auctioning three licenses in the 3.5GHz band
and four in the 256GHz. Venezuela is planning to auction a li-
cense using Wireless Local Loop technology as soon as the
monopoly of national telephone company CANTYV ends later
in 2000. Ireland announced plans to award two more broad-
band wireless access licenses (in the 28GHz band) and an
additional narrowband wireless access license (in the
10.5GHz spectrum range). The auction of Broadband FWA
ended in UK only raising £38.16million compared with
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pre-auction forecasts of £1billion. Only 16 licenses in 8 re-
gions were sold from a total of 42 in 14 regions. Australia
ended the auction of spectrum in the 3.4GHz band for Wire-
less Local Loop raising A$112.2million.

WAP news

Ericsson announced an embedded WAP server to be used
in an implemented Bluetooth environment. The server en-
ables Original Equipment Manufacturer’s to add both WAP
and Bluetooth connectivity to products such as TVs, VCRs,
DVDs, cars, locks for homes, etc. All the software needed for
Bluetooth Wireless technology, WAP and the application
are executed by a single component, e.g. the Ericsson
Bluetooth module.

Columbitech, a Swedish software company, has made a
version of its WAP server available for free download from
its web site. It is then possible to establish an access point
for WAP terminals without having to pay for the necessary
software. According to Columbitech’s CEO, “What we are
seeing is the death of the WAP gateway. In the future it
won’t be possible to charge for WAP”.

A report from BMRB International, a market research
company, highlights that fewer than one in 50 adults in the
UK access Internet services using mobile phones. However,
BMRB estimated the number of UK Internet bank account
holders had doubled to 3million in the past 12 months.

According to figures from Hewlett-Packard, by 2002
there will be in the region of one billion mobile phones, of
which roughly 50% will be WAP enabled. Ovum, a market
analysis company, is a bit more conservative as it expects
1.5 billion mobile phones by 2006 with 684 million being
WAP enabled.

Bluetooth news

Ericsson and Intel signed a licensing agreement covering
the supply of Ericsson Intellectual Property of Bluetooth
wireless technology to Intel. The Bluetooth IP comprises
both hardware and software for the Bluetooth Core Product
from Ericsson and software for the Bluetooth HOST Stack.

Qualcomm has joined the Bluetooth 1.2 Special Interest
Group as an associate member, giving the company access
to Bluetooth specifications. Qualcomm said it plans to join
its CDMA Technologies division with Bluetooth’s Technical
Working Group, Expert Group and Marketing Group.

Microsoft announced that Bluetooth will be embedded
in the full release of the next generation Windows operat-
ing system, named Whistler, and in future releases of
Windows 2000.

Axis Communications (Sweden) released a printing de-
velopment platform based on Bluetooth wireless technol-
ogy. The Printing Platform is based on a Wireless AXIS
Printing server that allows virtually any device that utilise
Bluetooth technology to print virtually to any printer. The
server also provides direct connectivity to almost any net-
work allowing printers to be shared even in multi-protocol
environments. Texas Instrument and TROY XCD are also
collaborating to offer wireless printing capabilities in mo-
bile phones using TROY’s Bluetooth printing software and
TT’s Bluetooth chipset solution.

Agilent Technologies introduced a set of testing devices
for the Bluetooth wireless technology. The set includes a
stand-alone Bluetooth communication test set, a spectrum
analyser customised for Bluetooth testing and new genera-
tor capabilities. The test set was developed in co-operation
with RTX Telecom of Denmark.

Widcomm (California) unveiled, at the Bluetooth Devel-
oper’s conference, two new software products and two new
developer’s kit. The Bluetooth Protocol Software Suite has
been developed for Embedded systems (BTE) and Windows
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(BTW) and allows Bluetooth technology to be added to any
embedded system, desktop and notebook computers. The
developer’s kits have been developed for Windows and
Handspring Visor. The kits will allow Window OS and Palm
OS developers to create Bluetooth-based software applica-
tions for desktop/notebook computers and Handspring Vi-
sor product family respectively.

At the same conference, Parthus Technologies PLC dem-
onstrated a Bluetooth-enabled MP3 platform that allows
wireless devices peer-to-peer and peer-to-multi-peer shar-
ing of music and sound files between handheld devices.
Philips Semiconductors also introduced a Bluetooth base-
band controller chip called Blueberry. The Blueberry IC,
that uses as link controller the Ericsson Bluetooth IP Core,
integrates an ARM/RISC processor, multiple I/O interfaces
and an A/D voice band codec.

NewLogic (Austria) introduced a Bluetooth transceiver
core, called Boost Radio, that integrates a CMOS 2.4GHz ra-
dio front-end. The company claims the core is suitable for
embedding a Bluetooth radio transceiver in an ASIC or Sys-
tem-on-Chip design.

Other news

Qualcomm announced it would invest $500million,
through a new company Qualcomm Ventures, in start-up
companies over the next four years in order to promote its
CDMA technology. The selected start-ups will have access
to Qualcomm’s R&D and engineering resources, its busi-
ness relationships and other portfolio companies.
Qualcomm also created a licensing program for these
start-ups that would replace up-front license fees with eq-
uity. Qualcomm wants to make it easier for start-ups to use
its CDMA technology

SK Telecom claimed a world first with the first commer-
cial launch of ¢cdma2000 1X, a 2.5G technology allowing
speeds up to 144kbps. Nortel Networks has signed a design
transfer agreement with Qualcomm for 1xEV technology al-
lowing the Canadian manufacturer to develop, manufac-
ture and deploy 1xEV network solutions.

A joint project between Palm Technology, SK Telecom
and Seoul National University developed the “first embed-
ded-Linux smart phone”. The IMT2000 smart-phone,
named Palmi, has multimedia functionality, including
MP3, video, Bluetooth capabilities, and Voice over IP.

Samsung and Sprint also presented a wireless phone ca-
pable of downloading MP3 music to the handset. Samsung
is also planning to develop a dual GPRS/UMTS handset in
its UK R&D facilities. The Korean company also has plans
to launch a MPEG4 streaming video cell phone after the
company got a license from the Geo Interactive Media
Group for its Emblaze A2 video ASIC.

A Japanese University claimed to be the first to use in-
ternet-capable mobile phones to increase communication be-
tween students and professors. The system uses DoCoMo’s
i-mode and allows students to ask questions, catch up on
missed classwork and check lecture cancellations.

Lucent pledged $10million to academy and industry
researchers to try to develop a business model that would
make 3G networks more profitable. The grant will be
distributed among the School of Management at
Boston, French INSEAD business school and the Lon-
don Business School.

MobileOne (Singapore) carried out a study, which indi-
cated that 3G services will require 70% more base stations
than GSM1800 networks.

According to the chairman of the African section of the
GSM Association, pre-paid services are driving the growth
of GSM on the continent, with more than half of the GSM
subscribers in Africa being pre-paid.
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Al Gross 1918-2000

Al Gross, wireless communications pioneer, IEEE VTS
Fellow and member of the VTS Distinguished Speaker
Programme died at his home in Sun City, Arizona, on the 21
December 2000.

Interested in radio from the age of nine, by fifteen he was
building his own radio chassis before miniaturising the sys-
tem to produce a hand-held device he christened the “walkie
talkie” which he patented in 1938. It was the first of many
fundamental contributions to the wireless technology we
use today. His work attracted the interest of the military
and he worked for the US Office of Strategic Services (OSS)
throughout World War II. He developed a system of ground
to air communications which was very difficult to monitor
and was only declassified in 1976, being described by the US
Joint Chiefs of Staff as one of the most successful wireless
intelligence gathering methods ever employed.

After the war, Al Gross formed his own company to de-
velop hand held radio technology, and continued to inno-
vate, patenting in 1949 a means of paging individual receiv-
ers which forms the heart of a mobile telephone system.
More patents followed in the 1950s and 60s, before he
started to work for larger corporations specialising in micro-
wave communications. Never one for retirement, from 1990
until the time of his death he worked as a senior engineer for
Orbital Sciences Corporation.

As is often the case with people who come up with revolu-
tionary ideas, Al Gross was ahead of his time. He intended
his pager to be used by doctors, but when demonstrated at a
medical convention in Philadelphia there were concerns
from the doctors that a beeping device would upset patients.
During the 1950s, US telephone companies were not inter-
ested in taking up the technology. As he himself said, if his
patents had not run out in 1971, he’d have been a million-
aire several times over by now. He was quoted as saying “If
you have a cordless telephone or a cellular telephone or a
walkie talkie or beeper, you've got one of my patents.”

This is not to say that Al Gross lacked recognition for his
pioneering work. Some of his many awards were a Commen-
dation from President Reagan (1981), the IEEE’s Century of
Honors Medal (1984), the Marconi Gold Medal (1995), the
1999 IEEE Edwin Howard Armstrong Achievement Award,
and just last year the Lemelson-MIT Lifetime Achievement
Award for invention and innovation and for playing a major
role in the wireless personal communications field.

As those who have had the pleasure of hearing him
speak can testify, Al Gross had a rare ability to pass on not
only his considerable knowledge but also his enthusiasm.
He will be missed.
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Transactions Changing to Electronic Peer
Review System

As of January 1, 2001, all new submissions to the
Transactions are being processed electronically.

Papers will be submitted electronically, using one of
several standard formats, and reviews will be provided
electronically as well. The process is web-based, using
a tool that was developed in coordination with the
IEEE. The submission of papers involves creating an
individual account and prospective authors and re-
viewers are encouraged to go ahead and create their
personal account. The tool can be accessed at
http://tvt-ieee.manuscriptecentral.com/index.html.

This transition will require the assistance of both au-
thors and reviewers, which is greatly appreciated. This
effort will ensure that the Transactions continues to
provide timely publication of work that is of interest to
our readers.

VTS Awards Presented at Convergence
Two presentations of awards reported in the last issue
were made at Convergence 2000 in October.

5 2 i
Convergence founder
Trevor Jones receives a
Millennium medal

Kent Johnson presents the
2000-1 Convergence
Fellowship to Jean Yves
Routes

Membership Matters

Society membership declined by 1% between Novem-
ber 1999 and November 2000, and currently stands at
5422, The following VTS members have recently been
elected Senior Members by the Admission and Advance-
ment Panel at its last two meetings: Shlomi Arnon, Is-
rael Section, Robert J Bultitude, Ottawa Section,
Hossam H Hmimy, Dallas Section, Min Huei Kim,
Taegu Section, Chan Kyung Park, Oregon Section,
Robert S Roman, New Jersey Coast Section, Dan
Keun Sung, Daejeon Section and Kenneth E Vought,
Westchester Subsection.

IEEE Vehicular Technology Society News < February 2001



i
m o
m

New York Section

The New York City VT'S and ComSoc Chapters co-spon-
sored a rail signal systems technology sharing forum on Oc-
tober 18, 2000. Lead panelists explained, and answered
questions on the Communications Based Train Control
(CBTC) system that is being developed for the Southeastern
Pennsylvania Transportation Authority (SEPTA), and the
new train control system being developed for the Southern
New Jersey Light Rail Transit System (SNJLRTS), which
has a shared right-of-way for freight service.

Lead panelists were John LaForce and John Sutton. Mr.
LaForce is an IEEE Member, Voting Member on the IEEE
CBTC Standards Committee, and Deputy Chief Engineer -
Operations for SEPTA. Mr. Sutton is Director,
SNJLRTS-New Rail Construction. Co-presenters with Mr.
Sutton were Ms. Olga Cataldi and Mr. Rajee Alexander,
both from the Booz-Allen & Hamilton consulting firm. Sys-
tems engineers, suppliers, installers, and operators were
present and shared their insights.

Thirty-three paid admission fees and thirteen [IEEE NYC
Section VTS Chapter invited speakers and honored guests
raised the total attendees to forty-six. The total includes
thirty-six IEEE Members, including one student IEEE
Member. Prior to the formal program, NYC VTS Chapter
Officers were elected and immediately commenced serving.
The new officers are:

4+ Chairman: Kenneth E. Vought, P.E. (SM)

4+ Vice Chairman: David E. Weiss (SM)

4+ Treasurer: Bradley P. Craig, P.E. (M)

+ Secretary: David K. Horn (M)

The NYC VTS Chapter has scheduled two forums in
2001. In April, the VTS forum will focus on propulsion, con-
trol and signage innovations incorporated into the latest
rapid transit rail cars ordered by New York City Transit, the
R-143 cars manufactured by Kawasaki Rail Car. The Octo-
ber 2001 VTS forum will review fiber optic communications
systems being applied for rail vehicle control.

Nortel Networks has graciously offered to host both of
these IEEE NYC Section VTS Chapter forums in 2001.

Rail Rapid Transit Vehicle Innovations
Forum

The IEEE New York Section Vehicular Technology
Chapter will sponsor a technology-sharing forum on
New York City Transit’s R-143 Rail Car propulsion,
control, and signage systems. Rail Rapid Transit Ve-
hicle Innovations Forum, hosted by Nortel Networks,
will take place on April 24, 2001, 6:00 to 8:00 PM at 320
Park Avenue, (50th ST) New York City. The lead panel-
ist, Mr. Erwin Schaeffer, New York City Transit’s pro-
ject manager on the R-143 procurement, will explain and
answer questions on these new technology, Rapid Tran-
sit vehicles.
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CHAPTER NEwWs & MEETINGS

Gaspar Messina, Senior Editor

Systems engineers, suppliers, installers, and operators
are invited to share insights. Future IEEE NY Section, VTS
Technology Sharing forums are being planned for:

4+ Fiber Optic Communication networks for Rail Vehicle

control,

4+ Automatic Bus Location and Control Systems, and

+ Wayside and Railcar PA and Customer Information

Systems

There is a $35.00 charge for the forum and refreshments
commencing 5:30 PM.

Advance registration is required for admission.
IEEE Members and non-members may register for the
April 24, 2001 forum by sending $35.00 checks payable to
IEEE NY Section to Brad Craig, Louis T. Klauder and As-
sociates, 317 Madison Avenue, Suite 1621, New York, New
York 10017. If you are an IEEE member, please provide
your membership number and indicate if you are inter-
ested in participating in one or more of the planned forums.

Additional information regarding program specifics can
be obtained by contacting Mr. David Horn of Fluor Daniel
Infrastructure, at (212) 947-7110, or by e-mail at
david.horn@fluor.com.

Greece

As of 17 July 2000, the Vehicular Technology Chapter of
the Greece Section has changed its status to include the
Aerospace and Electronic Systems Society.

3rd Generation Infrastructure and Services

The chapter is sponsoring an International Symposium on
3rd Generation Infrastructure and Services from 2-3 July
2001 in Athens, Greece. Discounts are available for advance
registration before the 1st of May, and those registering after
this date will receive the proceedings on CD only rather than
on hard copy as well. For further details, contact Mrs.
Penelope Koutroubi (email: piko@egnatia.ee.auth.gr) or see
their web site: http:/newton.ee.auth.gr/3GIS/

Philadelphia, Pennsylvania

This chapter held a meeting on November 8, 2000. Mr.
Brandon Swartley from Stone & Webster, presented a pa-
per on Richmond Static Frequency Converter (SFC) Pro-
ject Update. A total of 15 people attended the meeting in-
cluding 7 guests.

Note to VI'S Chapters

VTS Chapters world-wide are eligible to receive $100.00
U.S. at the end of the calendar year for submitting L-31
Meeting Attendance Forms reflecting their Chapter’s peri-
odic meeting to VT'S Chapter Activities Chairman.
Gaspar Messina,
9800 Marquette Drive,
Bethesda, Maryland 20817, U.S.A.
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The 2001 Joint Rail Conference, sponsored by the
Land Transportation Division of the VTS and the Rail
Transportation Division of the ASME will take place in
Toronto, Canada from April 17th to 19th 2001. In this
issue we reproduce the abstracts of the 15 papers ac-
cepted from the IEEE in order to give you a flavour of
the conference. There will also be papers at the confer-
ence from the ASME. If this encourages you make the
trip to Toronto, a registration form is also included in
this issue.

Engineering the CBTC Interface with
MTA-NYCT’s R143 Vehicle

Edwin A. Mortiock, C.Eng.. Principal Systems Engineer,
Parsons Transporfation Group, and Erwin H. Schaefer,
P.E., Project Manager R143, Division of Car Equipment,
MTA-New York City Transit

New York City Transit (NYCT) has embarked on an
extensive upgrade that includes the introduction of new
technology in many areas. Transit cars will employ AC
drives and multiple microprocessor controlled systems
instead of contactors, resistors, and relays. A new tech-
nology signal system is also being introduced for long
term deployment over the complete subway system. Mi-
croprocessors will replace traditional track circuits and
wayside color light signals and tripstops. Signal equip-
ment will now be installed onboard the cars, responsibil-
ity for the signal system will now be spread between two
NYCT Divisions.

In December 1998, NYCT signed a contract with
Kawasaki Rail Car Inc. (KRC) for R143 B- Division transit
cars. The contract is fast tracked, with the first 8 cars to be
delivered in early 2001. Provisions were made for space,
cables and wiring, and system functions to make the cars
Communications-Based Train Control (CBTC) ready. The
cars will enter passenger service for a period before the
CBTC equipment is delivered, and the latter is intended to
be “plugged-in” to the R143’s as simply as possible.

The process was complex and initially a common set of
interfaces was developed with 3 shortlisted Proposers’
systems. Upon award of the CBTC contract in December
1999, the interface was finalized. The concept of develop-
ing detailed mechanical, electrical, and functional inter-
faces prior to the completion of the preliminary design of
the CBTC was a challenge at best. Coupled with the tight
R143 delivery schedule, there was extreme pressure to
make detailed engineering decisions at a very early
stage of CBTC system design.

The cars are now under assembly, and the CBTC Con-
tractor is proceeding with design. Frequent technical ex-
changes and use of Working Groups to get all parties to-
gether to discuss and resolve technical difficulties
contributed significantly to the successful process.
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ITS Standards for The Rail Industry
Thomas J. McGean, P.E., TIMPE

It has long been common practice at rail transit proper-
ties throughout the US to mix cars made by different suppli-
ers within a single train, and to operate trains over signal-
ing territory installed by different signaling suppliers. This
level of interoperability could easily be lost as we move into
the intelligent world of microprocessor based signaling sys-
tems and train local area networks. New Communica-
tions-Based Train Control (CBTC) systems will not neces-
sarily be compatible, and even when cars have the same
communications protocol, they will not interoperate unless
data elements and objects have also been standardized.

Welcome to the world of intelligent transportation sys-
tem (ITS) standards for rail vehicles! In recognition of this
very problem, the IEEE Rail Transit Vehicle Interface Stan-
dards Committee has been working since 1996 to develop
rail standards with the goal of preserving, and if possible ex-
tending, the interoperability options which rail transit
properties now enjoy, while enabling them to take advan-
tage of the immense cost and performance advantages of-
fered by intelligent systems.

This paper summarizes the status of these ongoing ef-
forts to develop a comprehensive set of ITS standards for the
rail industry. IEEE Standard 1473-1999 has established a
uniform communications protocol, and other ongoing stan-
dards activities are providing standard data elements and
objects, while uniform CBTC performance requirements
and central display standards have been developed for the
new communications based signaling systems. These stan-
dards are being integrated where necessary to also operate
seamlessly with NTCIP and TCIP ITS standards now being
developed for automobile and bus use on highways. Such in-
terfaces occur at grade crossings, with signal priority sys-
tems, and with central transit management systems. The
paper discusses these efforts and also efforts in the areas of
maintenance and diagnostics, verification of software based
vital functions, and software documentation which together
provide a complete set of ITS standards tools for rail transit
as it moves into the 21st century.

Development of A Next Generation ATP
System

Kazutoshi Sato, Senior Researcher, and Hideki Arai,
Researcher, Signalling and Telecommunications
Technology Division, Railway Technical Research
Institute

An Automatic Train Protection (ATP) system, which is
called the Automatic Train Stop (ATS) in Japan, is intro-
duced in almost all narrow-gauge lines of Japan Railway
(JR) companies. The ATS system consists of on-board equip-
ment and beacons, and intermittently transmits a reso-
nance frequency signal from the beacon to the on-board
equipment, after a train passes an alarm point of a stop sig-
nal regardless of the train speed. In this case, the emergency
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brake is activated by the ATS to halt the train only when the
driver fails to execute confirmation within five seconds after
the alarm goes off. However, this system essentially has a
problem that the above function is disabled after the driver
properly executes confirmation. So each JR is considering
that a safer ATP system should be introduced in the major
narrow-gauge lines.

Hence we are developing a new ATS system with a func-
tion to overlay digital codes having information about the
distance to the stop signal on the resonance frequency sig-
nal transmitted from beacons. In response to this distance
information, the on-board equipment generates a speed ref-
erence pattern. When the train speed exceeds the reference
speed, emergency brake is automatically activated. Due to
this additional function, the safety of the ATS system is
maintained even after the driver properly executes confir-
mation. This new ATS system is compatible with the con-
ventional ATS system, and enables inexpensive and conve-
nient system change because the distance information is
transmitted from the beacons to the on-board equipment
through the existing ATS equipment. This paper reports the
construction and function of this new ATS system and the
results of field test.

Train Control for Shared Traffic on A Light
Rail System

Rajee P. Alexander, Senior Consultant, and Olga K.
Cataldi, Associafe, Booz-Allen & Hamilton, Inc.

Light rail is rapidly gaining acceptance in various com-
munities around North America. In areas where there is
public demand for transportation while minimizing addi-
tional infrastructure, light rail has become a popular option
for many transit agencies. In New Jersey, a light rail system
will be installed along the Delaware River between the cit-
ies of Camden and Trenton. Light rail trains will be running
on existing tracks used by Conrail for freight, which will be
retained through 85% of the alignment.

The project is unique in many characteristics: One of the
few in North America to have shared traffic of freight and
light rail; 1st diesel light rail vehicle to be used in North
America; 2nd project to be awarded by New Jersey Transit
(NJT) as a design, build, operate, and maintain (DBOM)
project.

In formulating the design requirements, traffic intensity,
vehicle type, and track configuration were factors in deter-
mining the train control system. To allow for a safe opera-
tion of the transit system, the emphasis on safe train sepa-
ration for all traffic is required. Significant differences in
operating characteristics of LRT and freight trains, such as
maximum allowed speed, length of consist, and brake rate,
constitute technical problems that require unique solutions
to assure effective and safe traffic for both types of vehicles.

The SNJLRTS will employ a relatively simple signaling
system comprised of 3 aspect automatic block signaling and
automatic trip stops at the signals with red aspects. No
speed enforcement for LRT or freight vehicles will be em-
ployed. The system will utilize passing sidings to ensure
schedule adherence.

The need to account for all these factors while assuring
required headway for LRT makes the rules for conventional
block signal design not applicable (or only partially applica-
ble) for SNJLRTS. Therefore the block signal design must
be unique to comply with internal NJT practices and at the
same time with common FRA rules.

Other integration issues such as central control and high-
way rail intersections have been critical to the project. Train
movements will be centrally monitored. The system has nu-
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merous grade crossings that require different treatment for
mixed traffic.

This paper will describe the technical solutions that were
found to reconcile the LRT and freight train operational dif-
ferences while designing the train control system for
SNJLRTS.

Development of Tracking Train Detection
Device (Combat) by Using Wireless
Communication

Noriyuki Nishibori and Tatsuya Sasaki, Railway Technical
Research Institute; Osamu Kawai and Hirofumi Ogushi,
West Japan Raitway Company; and Takayuki Kasai and
Akihisa Toyoda, Nippon Signal Co., Lid.

As for the detection of the train in the railway signaling,
the track circuit is generally used. But failure of detection is
possible by rusty rail, etc. Moreover, it has some problems in
maintenance.

For such reasons, the train detection device by using mi-
crowave balises (COMBAT : Computer and Microwave
Balise Aided Train detection) was developed. This device’s
feature is non-contact to the rail and tracking train detec-
tion. The safety and the reliability of train detection by us-
ing this device improve greatly, because the train equipped
ID-balises and this device individually detect the train by
the ID-balise while existing track circuits detect only the
“existence (0)” or “non-existence (1)” of the train.

This device is point detection method, but we realized
sure tracking of trains because we established the state
transition logic that this device could detect the direction
of train even if it retreated while detecting. So the train
control system can be constructed with a simple device
composition and high safety by the function of this device.
Moreover, this system can be constructed low-cost because
a logical device is not needed in the car-borne equipment.
The developed device executed a long-term test run in a Ja-
pan Railway line and it was confirmed that this device has
an excellent performance.

Therefore, we are designing for practical use. This paper
shows the system configuration of this device, the concept of
fail safe securing and the concept of train detection logic,
and reports the test results.

Broadband Networks for Transit Applications
Rafael L. Ruffo, P.E., Design Manager, MTA-New York
City Transit

In the past, New York City Transit (NYCT) had a heavy
reliance on copper cable runs and copper networks that
were supplemented in some areas by a proprietary fiber net-
work. In particular, the proliferation of copper to support
the communication needs of NYCT was not supportable due
to the increasing communication needs and respective
bandwidth requirements. In recognition of these difficul-
ties, NYCT has embarked on a consolidation of these net-
works onto a SONET/ATM fiber network.

By leveraging our existing fiber plant, each of our 468
passenger stations will have direct access to our fiber net-
work. By doing so, and relying less on our copper plant, im-
proved EMI/RFI protection in our electrically “noisy” tran-
sit environment will be achieved. Thus, having direct access
to fiber connectivity will assure that mission critical appli-
cations such as ATS, PA/CIS and CBTC can be transmitted
reliably and without degradation.

This SONET/ATM network will eventually provide the
transport of voice, video and data traffic generated from 468
passenger stations plus other locations, such as PBX loca-
tions, bus depots, train yards and data centers. It will be de-
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Credit Card Type and Number:

HEEEEEEEEEEEEEER

Expiration Date:
Card Holders Name:
Signature:

TRANSPORTATION

Airport Express cperates a round-the-clock Shuttle from the Lester B.
Pearson International Airport, about 20 miles from downtown Toronto.
Shuttles leave every 20 minutes during the day and 30 minutes at night
from the Hotel and the Airport. The trip to the Royal York takes about 45
minutes and costs $12.50 CDN. Tickets are available from the driver, or
from the ticket booth located at the hotel. For attendees arriving by train,
Union Station is directly across the street from the hotel and is connected
by an underground waikway.

LOCATION
The Hotel is located in the heart of the city within minutes watk of major
attractions such as the CN Tower, the Harbor front, the SkyDome, the
Entertainment District, and underground shopping and walkway network

TECHNICAL TOUR
On Tuesday afternoon we plan to visit the TTC Shops or the GO Transit
Facilities. Final details will appear in the advance program

PROGRAM
An advance program will be mailed to members in February 2001.
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ployed in 2 stages. In the first stage, 187 passenger stations
plus PBX locations, and data centers will be equipped with
ATM switches and 24 locations (stations, PBX locations,
data centers) will be receiving SONET equipment. The
SONET network will be capable of handling traffic gener-
ated from all 468 passenger stations, PBX locations and
data centers. Under a second stage, the remaining 281 pas-
senger stations will be equipped with ATM switches.

This broadband architecture is based on using SONET
rings and ATM sub-tended rings. The SONET network will
consist of 2 dual OC-48 BLSR core rings, and 4 OC-48 UPSR
edge rings. The ATM network will consist of OC-12 line con-
nections with interconnections to SONET network elements.

This project will allow NYCT to introduce data, voice and
video applications from each of our passenger stations directly
onto the fiber network. NYCT is also in the planning and de-
sign stages of other contracts that will migrate all existing
traffic/applications onto this new SONET/ATM network.

Use of i-Mode Cellular Phones For Facility
Management System

Makoto Kikuchi, Senior Researcher; Yusaku Yagi,

Senior Researcher Laboratory Head; and Mikio Tanaka,
Dr.Eng.. General Manager, Transport Information
Technology Division, Railway Technical Research institute

For Japanese railroad companies, the management of fa-
cilities in the fields of signal, communication and track main-
tenance is important. We have developed and are now using a
facility management system that has the functions of ledger
management for facilities and automatic drawing. Although
we have proposed to use portable terminals for this system as
a means to collect inspection data at the inspection site of the
railroad, presently they are not used as expected due to the
difficulties of operation and portability. Therefore, we paid
attention to i-mode cellular phones, which are now a topic in
the limelight, and studied the possibility to use them in place
of the existing portable terminals for the facility manage-
ment system, especially for on-the-spot inspection data col-
lection. This paper discusses the advantages and disadvan-
tages of i-mode cellular phone, addresses problems to be
solved, searches solutions, proposes to use it as an effective
means for data collection in the field of the railroad and re-
ports a result of the trial development.

Reliability Centered Maintenance for
Improved Rail System Operating Efficiency
and Safety

John P. Cullen, President, Rail Science, Inc.

Information technology is revolutionizing many aspects
of rail system management, but is widely underutilized as a
tool for instituting or improving reliability and maintain-
ability programs. The efficiency and safety of rail operations
can be improved through well-designed reliability programs
and exploiting recent developments in portable PC hard-
ware and software. The author describes the practical appli-
cation of a reliability centered maintenance program that
makes use of modern data collection tools. Specific, tangible
improvements in rail operations are identified to assess the
operating and cost benefits of such a program.

A pilot program is presented which employs the use of
commercial, handheld PDAs (personal digital assistants)
with custom software to gather and organize data. The time
and effort expended in gathering raw information for reli-
ability analysis is more than offset by the time savings of re-
ducing paperwork, reporting errors, and administrative
work for current reporting requirements. Key reliability
principles and analysis methods are shown as powerful
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tools for establishing an understanding of hidden system in-
efficiencies not apparent otherwise. Further applications
include identifying and assessing possible future failures
before they occur so that the sources of failure can be miti-
gated. Finally, the practical employment of a tailored reli-
ability program to make use of the lessons learned is de-
scribed. Measurable results are identified to make the case
for the cost effectiveness of the program through increased
system availability, reduced maintenance costs, and opti-
mized spare equipment inventory.

The Use of GPS (Global Positioning System)
for Synchronizing NYC Transit Frequency
Converters

John Dellas, P.E., Principal Engineer, Electrical;
Morris Schwarlz; P.E., Chief Communications Engineer;
Stanley Karoly, P.E., Chief Electrical Engineer;
Stanley Fox, P.E., Principal Engineer, Electrical;

Louis Ciarallo, P.E., Principal Engineer, Elecfrical: and
Mysore L. Nagaraja, P.E., Senior Vice President and
Chief Engineer, Department of Capital Program
Management, MTA-New York City Transit

Portions of the existing NYC Transit railway signaling
system utilize 26Hz power. Originally, the distribution of
this 256Hz power to the signal system consisted of 3 25Hz
electric generating power plants (2 in Manhattan and 1 in
Brooklyn) synchronized to each other. The 25 Hz power was
distributed to various power substations throughout Brook-
lyn, Manhattan, Queens and the Bronx via an extensive
power cable and duct system. From these substations, the
25Hz power was stepped down to lower voltages and distrib-
uted to the main signal power feeders.

Recently, the utility company retired the 3 25Hz power
plants, which were over 90 years old. In the place of these
power plants, solid state frequency converters were in-
stalled at 17 NYCT substation sites throughout the 4 Bor-
oughs. These frequency converters provide the required
25Hz signal power from readily available 60 Hz low-tension
utility service.

Due to the nature of the signaling system, the 25Hz
power supplied at these 17 substation locations is required
to be continuously synchronized. To accomplish this syn-
chronization, a novel application of the satellite global posi-
tioning system (GPS) will be utilized to provide the neces-
sary timing signals to the 17 remote sites.

Each substation will be provided with a GPS antenna and
receiver. Signals containing timing information will be re-
trieved from the satellites at each site and converted to the
correct format for use by the frequency converter’s internal
synching system. Should the GPS signal be momentarily
lost at one of the sites, a highly stable clock will be provided
at each site to provide hold over until the satellite signal is
re-established.

Analysis of Stray Current, Track-To-Earth
Potentials and Substation Negative
Grounding In D¢ Traction Electrification
System

Kinh D. Pham, P.E., Elcon Associates, inc.,

Ralph 8. Thomas, P.E., and Walt E. Stinger, P.E., LTK
Engineering Services, Inc.

We will first look at a stray current model under the ideal
conditions with uniformly distributed track-to-earth
resistances and develop the track-to-earth potentials and
stray current relationships within a segment of track. We
then will expand the model to include buried metallic struc-
tures in the vicinity of the track using field theory to calcu-

37



late the potential gradients generated due to flow of rail cur-
rent and show that a potential difference experienced by a
crossing or paralleling underground structure that tra-
verses these gradient could cause stray current corrosion.
We will discuss the limitations of these models with the ac-
tual conditions such as non-uniform track-to-earth resis-
tance and non-uniform soil resistivity. Our next step is to
model the system when there are inadvertent breakdowns
in the track insulation. The points of rail insulation break-
down may be approximated using the spherical ground elec-
trode model and equipotential lines to illustrate the flow of
stray current. Various approaches of substation negative
grounding in limiting the track-to-earth potentials, en-
abling faster ground fault detection and lowering stray cur-
rent levels will be examined and discussed in-depth.

Tunnel Lighting and Station Emergency
Lighting

Melvin Sussman, P.E., Principal Engineer, Electrical;
Gabriel Reves, P.E., Principal Engineer, Electrical;
Stanley Karoly, P.E., Chief Electrical Engineer;

Harry Tom, P.E., Principal Engineer, Electrical;

Joseph Esposito, P.E., Principal Engineer, Electrical; and
Mysore L. Nagaraja, P.E., Senior Vice President and
Chief Engineer, Department of Capital Program
Management, MTA-New York City Transit

After traction power, the next largest use for electrical en-
ergy is lighting power. Lighting is used within the transit
system for both station lighting and tunnel lighting. It
should be noted that prior to their development neither a
compact fluorescent lamp nor 600-volt DC ballast, capable
of operation in a harsh and environmentally unfriendly sub-
way environment, existed.

Lighting sources for station illumination utilize energy
efficient fluorescent lamps for normal lighting. However,
until recently, station emergency lighting used a 5-lamp in-
candescent bulb fixture powered from the 600 volt dc trac-
tion power rail (3rd rail). Recently, a fluorescent ballast has
been developed which, while still using the 600-volt 3rd rail
power source, allows the use of an energy efficient fluores-
cent lamp in lieu of the incandescent lamps. This resulted in
an energy reduction factor of 5 for the same light output.

Lighting sources for tunnel lighting have evolved from
incandescent lamps to mercury vapor lamps. However,
while long lasting, mercury lamps are not energy efficient
when compared to fluorescent lamps. A compact fluores-
cent lamp was developed to replace the mercury vapor
lamp and reduce the energy used by a factor of 4. A 20-watt
compact fluorescent lamp was developed and accepted as
the new standard replacing the previous 50-watt mercury
lamp standard.

When all 415 miles of subway track have compact fluores-
cent lamps installed a savings of $2,645,000 per year will be
realized. This saving takes into account the life difference
between the mercury and compact fluorescent lamps
(24,000 hrs. vs. 12,000 hrs) and additional replacement la-
bor costs.

Septa’s M-4 Transit Car Door Experience
Daniel J. Gibbone, Senior Project Engineer, James W.
Malloy, Engineer Il Southeastern Pennsylvania
Transportation Authority (SEPTA); and Norman Vuiz,
Senior Engineer, LTK Engineering Services, Inc.

Shortly after introducing new M-4 cars into service, SEP-
TA found 2 modifications to the transit car door system to be
necessary. The decision background for these modifications,
SEPTA’s interim actions, and the final implementation are
described. One modification involves the addition of sensors
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on the cars and the mounting of targets at station platforms
to enable door operation. This change resolves issues arising
from converting to 1-person train operation on a line with
mixed side and island platforms. A second modification in-
volves a total change-out of the door actuation hardware and
its associated controls to resolve in-service reliability issues.
This modification also provides the benefits of contemporary
microprocessor control hardware for obstruction sensing and
for maintenance diagnostics.

Long Range Rolling Stock Planning Using
Computer Simulation Models

Rongfang (Rachel) Liu, P.E., Ph.D., AICP, Project
Manager/Professional Associate, PB Transit & Rail
Systems, Inc.

Transportation executives, when considering the deci-
sion to invest in a major transportation capital project, wish
to be confident that it will operate efficiently and will meet
the requirements of their particular situation. One viable
tool to achieve this comfort level before making significant
funding commitments is to undertake a computer simula-
tion of the proposed system.

A team of modelers and engineers has utilized state of the
art computer simulation models to evaluate the train per-
formance characteristics of a wide range of equipment to as-
sist service providers develop a long-range rolling stock
management philosophy. Rolling stock has a limited life
span during which it can provide efficient service, therefore
all operators will face this question, sooner or later: What is
the most suitable equipment for the particular service?

PB has conducted a Fleet Configuration Study for the
Connecticut Department of Transportation’s consideration
regarding the replacement and enhancement of MTA-Metro
North Railroad’s New Haven Line service. This study took
advantage of the computer simulation applications, which
have been utilized by other transportation properties in-
cluding Amtrak, MTA-Long Island Railroad, New Jersey
Transit, North Carolina Railroad, etc. After reviewing
available programs, PB engineers selected the optimum
program for this study and used the simulation model to de-
velop a virtual railroad service. Actual characteristics of
Metro North Railroad were represented by railroad profiles,
station and interlocking locations, as well as dwell and oper-
ating schedules. It also incorporated speed limits imposed
by physical and operational characteristics. A series of ex-
isting operating scenarios were successfully replicated to
validate the simulation model.

Modelers utilized the validated simulation network and op-
erating schedule to test a number of proposed equipment op-
tions ranging from Electric Multiple Unit (EMU) to High Speed
Electric Power Locomotive (HSEPL) hauled coaches. The simu-
lation assisted in the development of an ultimate specification
for the potential locomotive design by applying the operational
requirement of the New Haven Line service and the simulated
performance characteristics of tested equipment.

This paper will provide a detailed comparison among a
number of prevailing simulation software programs used by
different transit and railroad operators. The presentation
also covers frequently encountered problems during a simu-
lation process and solutions for each.

Vehicle Technology Assessment for Downtown
Baltimore East-West Transit Connector

Alain J. Kouassi, Senior Consulfant, Booz-Allen &
Hamilton, Inc.

To help relieve traffic congestion and improve mobility,
cities throughout the US are considering the implementa-
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tion of key transit initiatives. The City of Baltimore is study-
ing a cross-town transit connector to foster continued devel-
opment and improve mobility in its busy downtown
business district. While not intended to be a full compen-
dium of existing transit systems and applications, this pa-
per presents key factors to consider in selecting the best
transit vehicle system options.

The City of Baltimore is studying several vehicle op-
tions, including bus transit, heavy and light rail transit,
automated guideway transit, monorail, personal rapid
transit, and water transit. The paper presents an over-
view of selected transit vehicle options, along with the lo-
cations where they are operating. It also examines the
East-West Transit Connector right-of-way requirements,
and assesses the primary characteristics of each potential
vehicle technology.

First, functions and travel markets that the transit sys-
tem intends to capture are presented. Second, the physical
constraints of the corridor, including the degree of freedom
from surface traffic interference, and the stations spacing
are discussed. Third, capacity of the potential transit tech-
nology, its impact on the urban environment, traffic circula-
tion, and development patterns are also highlighted.
Fourth, vehicle systems characteristics, including speed,
crashworthiness, and performance, are discussed. Finally,
capital and operations and maintenance cost requirements
are addressed.

Railroad Ride Quality Assurance Assessment
Richard Shockley, Communications Systems Manager.
Southern California Regional Rail Authority

With an accurate location assignment for all railroad
structures, more refined assessments can be made of the is-
sues affecting the quality of ride. The coupling of precise lo-
cation related information for track and vehicles, with a me-
thodical assessment of all ride related engineering factors,
can provide data from which improvements could be made.

Four evaluation platforms are considered: Hi-Rail In-
spection Vehicles, Engine Based, Passenger Car, and Way-
side Based.

Hi-Rail Inspection Vehicles can be a valuable inspection
platform because the speed of inspection can be regulated
and reversed as needs arise. Inspections may include hu-
man and instrumented processes.

Locomotive engines will apply stress to the track struc-
ture that will not occur from vehicles of lesser weight.
Evaluations from locomotive engines will provide infor-
mation regarding the quality of the composite railroad
factors under weight stress. This platform may also be
used to evaluate train-handling factors that would affect
the quality of the ride for the service target.

Passenger car ride quality evaluations will provide data
directly affecting the service delivery target. Compart-
ment environment quality should be determined by the
ride quality. Other factors that require regular inspection
and evaluation include the ambient noise levels of normal
passenger vehicle operation including sounds transmitted
into the passenger compartment from the roadbed through
the suspension and any other operational noises such as
air-conditioning.

Wayside quality assessments can focus on various sites
of engineering quality enhancement ambitions. The qual-
ity of the interaction of the rail vehicle wheels with the
rail could be determined through an evaluation of the au-
dio products they produce. Directional broadband micro-
phones can be focused, with proven off the shelf direc-
tional technology, to evaluate several individual metallic
surfaces at an inspection site. A data baseline of accept-
able audio imprints could be created for each operational
location and application. Problems detected by the test
equipment package could be reported immediately.
Freight traffic with particularly dramatic flat spots on
their wheels could be alerted or charged for their excep-
tionally demanding maintenance impact.

27 September 2000 VTS Board of Governors Meeting

Report

The VTS Board of Governors’ Meeting was held at VT'C
2000-Fall in Boston. President Kent Johnson was in the
chair, with Board Members Charles Backof, Dennis
Bodson, J. R. Cruz, Bob Fenton, Bob French, John
Gilsenan, Anil Kripalani, Bob Mazzola, George McClure,
Tom Rubinstein, Ray Trott, Jim Worsham, Vice Presidents
Harvey Glickenstein and Eric Schimmel and Secretary
Essam Sourour. Also present during the meeting were
Vijay Barghava, Linda Sue Boehmer, Art Greenberg,
James Irvine, Kumar Krishen, Jae Hong Lee, Roger Mad-
den, Tadashi Matsumoto, Reuvan Meidan, and Evan Rich-
ards. Mel Lewis sent his apologies.

Treasurer Charles Backof reported that the net worth
of the society had grown by $420,000 over the last year. It
was agreed to move $200,000 dollars to long-term invest-
ment account, which leaves $1 million in the long-term in-
vestment account, and $400,000 in cash. The budget pro-
posal shows a surplus of about $67,000 dollars on a budget of
about $1 million. As of the first of July the society had 5180
members, 720 of them student members.

Art Greenberg, Chair of VI'C2001-Fall reported on plans
for that conference which will be held from the 7-11 of October
in the Sheraton Convention Hotel and Atlantic City Conference
Centre. He pointed out that this is not a casino hotel and that no
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gambling takes place. All 400 rooms have been booked and they
are looking at other hotels. They have a 22 member committee,
and all the chairs are in place. Tutorials will be held on the
Sunday, with eight tracks in the technical sessions from Mon-
day to Wednesday. There will be a workshop on Thursday. The
web site is up and running (www.fallvtc2001.org) and a Call for
Papers had been distributed. There are expecting some spon-
sorship income in February or March 2001, but requested some
additional seed money. A motion to allow a total of $20,000 seed
money was agreed. The Conference Centre is next to the rail-
way station, with a good service from Philadelphia and connec-
tions to the north-east corridor. Air access is to Atlantic City In-
ternational, or to Philadelphia airport, which is about 1 1/2
hours away.

Tadashi Matsumoto, Secretary of VI'C2000-Spring
reported on the outcome of the Tokyo conference. In a 550
papers had been excepted, of which 165 had been posters.
Registrations totalled 930, with 493 delegates attending tu-
torials. Due to large number of a attendees, the conference
made a large surplus and the order of 17 million Japanese
yen. Tad made two specific proposals. He noted that some
considerable effort had been spent designing the logo. Each
conference having a different logo meant that this effort had
to be repeated, and there was no common branding for VTC.
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Figure 1 Affendees at the Board Meeting. From left, Anil Kripalani, Bob
Mazzola, J. R. Cruz, Roger Madden, Tom Rubinstein, Reuvan Meidan, John
Gilsenan, Harvey Glickenstein, Linda Sue Boehmer, Kent Johnson, Essam
Sourour, Jim Worsham, George McClure, Ray Trott, Bob Fenton, Charles
Backof, Dennis Bodson, Bob French, Roger Madden (at wall on left) and Eric
Schimmel (at wall on right).

He therefore suggested that the same format be used for
conferences in the future (where no logo had yet been de-
cided), since the VTC2000-Spring logo could be quite easily
changed so that the globe could be centred on the location of
the conference, the city name replaced, and the slogan re-
placed with the appropriate slogan (see Figure 3). The sec-
ond proposal was that since the conference surplus was
much larger than expected, the proportion going to the Jap-
anese chapter was also very much larger than expected, and
he proposed using some of this money to set up a fund for Ja-
pan chapter award. These proposals were favourably re-
ceived, and it was agreed to form a committee to bring for-
ward proposals on the award to the next meeting.

Reuvan Meidan reported that everything was in place
for VI'C2001-Spring. 220 submissions had been received
by three days before the board meeting. This was in line
with the total received at that point by Tokyo, where a total
of 805 papers were submitted. Acceptances are expected to
be sent out in mid December, with full papers being re-
quired February. The registration rate will depend a num-
ber of submissions, but is expected to be in the order of $450
dollars for members pre-registering.

Jae Hong Lee reported on plans for a VI'C2003 in Ko-
rea. The meeting will be held on the same venue has the
ASEN (Asian European) meeting and the venue organisers
had been concentrating on that. They will negotiate after
this meeting. The venue is close to a subway station to allow
easy access to other parts of the city and the use of alterna-
tive hotels if required.

Vijay Barghava reported on plans for VI'C 2002-Fall in
Vancouver. Along with Kent Johnson, he had examined the
Hyatt Regency Hotel at the IEEE board meeting in June.
They have a fixed rate of $155 a night for 2002, which is a
very good deal considering that people are currently paying
more this year. $20,000 seed money was approved. The call
for papers will be available at the Tel Aviv conference.
Lunches will not be unbundled as the total cost will still be
less than the Boston conference considering the favourable
exchange rates with Canada.

Kumar Krishen reported on VI'C’99-Spring in Hous-
ton. The conference was technically good in terms of pa-
pers and financially a success in that it made a surplus
(about $72k), but attendance was less than had been
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hoped for, due to the fact that that
was first year in which two confer-
ences had been held per year. The
conference is not yet closed out, al-
though all the money had been dis-
persed. It cannot be closed until the
paperwork is complete, in particu-
lar an audit.

Stu Lipoff reported 630 advance
registrations for VI'C2000-Fall, and
on-site registrations by that day the
total was up to 713. He was expecting
800 people to register the end of the
conference, which was within the
budget. It noted that all paper pro-
cessing except for copyright form
been done electronically. It had not
impossible to process that electroni-
cally, and these forms had caused
50% of the administrative work load.
150 posters had accepted, but about
half of those cancelled in last month.
The printed conference proceedings
used a wire binding process to allow
shorter print run with no wastage.

On other conference business, it
was suggested that an web cast of a
conference session or plenary be investigated to allow
non-attending members to benefit.

Ray Trott, Awards Chariman reported on the
awards which would be presented at VT'C2000-Fall. His
column appeared in the last (November 2000) issue. The
meeting also agreed to make an Outstanding Service
Award to Tadashi Matsumoto.

Kent Johnson, President, gave his report. The five-year
society review was due in November 2000. He had met with
Eric Schimmel, Linda Sue Boehmer and George McClure the
previous day in order to prepare a response. The Technical
Activities Board had rejected the new financial model so the
old one still applies. The society reserves will be reduced to
pay for the deficit. About 6% of reserves, which in the case of
the Vehicular Technology Society amounted to $1.4 million
dollars, will go to pay the deficit, and projection for next
year’s charge is 10%.

Another output from the Technical Activities Board was
that after 2002, all conferences would have to produce fully
electronical conference proceedings, although hard
(printed) copies will be required as well. VTS already com-
plies with this requirement.

Figure 2 Tadashi Matsumoto répon‘slon VTCZODO-Spring
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J. R. Cruz reported that transac-
tions will have caught up with the
backlog by the year end. There be
working for the past nine months on
setting up by Manuscript Central
and customise it for the VT transac-
tions. This removes paper from the
refereeing process, allowing the work
to be done electronically with resul-
tant cost savings. Hopefully testing
will begin at the beginning of this Oc-
tober, with the system up and run-
ning by later this year. The July
Transactions on Vehicular Technol-
ogy had only recently been mailed due to staff changes at the
IEEE. This may affect the September issue.

Wireless activities with the IEEE: A telephone confer-
ence call had occurred to discuss wireless activities within
the IEEE. The working group of suggested that the Trans-
actions on Vehicular Technology be renamed to include the
term wireless.

George McClure, Publicity Committee Chairman
presented a report on chapter development. Gaspar
Messina, VIS Chapters Co-ordinator, has attended the
IEEE Chapter Coordinators Retreat held in New Orleans in
February 2000 where a number of ideas for chapter develop-
ment had been proposed. George presented a ten point plan
for development of VT'S chapters including better informa-
tion exchange, a VTS chapter handbook, enhanced grants
for chapter activities and to support guest speakers and en-
couragement to set up chapters in locations not currently
served. This plan was approved.

Harvey Glickenstein, VP Transportation, reported
that the books for the Joint Rail Conference 1999 will be
closed within a month, and JRC2000 should be closed
within two months.

Jim Worsham, who is responsible for past con-
ferences, reported on the close out of conferences. A fi-
nancial report had been prepared by the VTC'99-Spring
organisers but there was some questions as to whether
its form would be acceptable to the IEEE. The report had
been delayed due to awaiting documentation from the
IEEE, and it was agreed to seek a delay in the financial
penalties imposed by the IEEE for the late close out of
conferences due to this.

Jim also reported that there were problems closing out
VTC’99-Fall in Amsterdam. The organisers had used a
company to process registrations, which has caused diffi-
culties since the auditors are not in a position to verify
the original documents held by that company. A second
difficulty was the fact that the conference was held with
WPMC99 and some transactions had not been sepa-
rated. It was agreed to seek further details from the con-
ference organisers.

Eric Schimmel report on elections. The successful
candidates for the five Board of Governors positions for
the term 2001 to 2003 inclusive were Robert L. French,
Robert A. Mazzola, George . McClure, Raymond C.
Trott and Gordon L. Stiiber, the first four of whom are ex-
isting members of the Board of Governors. Kent John-
son, having served two terms as President, is not longer
eligible for the position. J. R. Cruz was nominated for the
post of President, and Dennis Bodson for the post of Ex-
ecutive Vice President, with the other executive mem-
bers — Bob Mazzola, Harvey Glickenstein, Eric
Schimmel, Essam Sourour and Charles Backof — being
nominated for their existing positions. These candidates
were duly elected. Greg Bottomley, currently Associate
Editor of the Transactions on Vehicular Technology, will

Rotate the globe so

country is centered

Change the slogan
to the slogan of the
conference
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Figure 3 Proposal for a common VTC logo

take over from J. R. Cruz when he becomes President on
1 January 2001.

Bob Fenton, Convergence Representative, re-
ported that Mr Jean Yves Routex, a French student cur-
rently studying at Texas A&M University, is the
awardee for the 2000-1 Convergence Fellowship.

Bob Mazzola, VP Motor Vehicles, reported that So-
ciety President Kent Johnson would present a Millenium
Medal to Trevor Jones, Convergence founder, at Conver-
gence 2000. The Convergence Transportation Electronics
Association has voted to invite IEEE and SAE Vice Pres-
ents for Education to be ex-officio members of the organi-
zation to better and co-ordinate education programme
sponsorship among the three organisations.

ITS Representative Bob French reported that the
ITS Conference (ITSC) would be held in Dearborn on 1-3
October 2000, with the Intelligent Vehicles Symposium
(IV) on the 4th and 5th of October. The ITS Council will
meet on the 1st of October, also in Dearborn. That will be
its only meeting this year. The ITS Council newsletter can
be found at www.ieee.org/its, with the latest (September
2000) issue posted on the 7th of September. ITSC2001
will bein Oakland from 25-29 August 2001. IV2001 will be
held in Tokyo on the 5th and 6th of June 2001.

Tom Rubinstein, Conference Site Selection and
New Member Liaison reported that discussions on
holding VTC2003-Fall in Florida had been productive
and it was agreed to go ahead with this contingent on the
approval of the local section. He also reported that enqui-
ries had been received in New Zealand, Budapest and
Genoa. Of these Genoa was a most advanced. It was
noted that there may be transportation difficulties, and
suggested Milan be investigated as an alternative. It
was agreed to purchase a copy of Adobe Acrobat to pro-
duce documents in PDF, and proceed with the new mem-
ber survey.

James Irvine, Newsletter Editor reported that the
firstissue of a new format of the VTS News had been pro-
duced, and extra had been printed and distributed to del-
egates at the Boston conference. Copy for the November
issue is complete, but the newsletter coordinator had
moved positions within the IEEE and a replacement has
not yet been appointed, which may cause some delays.

Dennis Bodson, Standards Committee Chair-
man reported that there was an IEEE Standards Board
meeting that day and the next, and that the next meeting
would be on the 13th and 14th of November 2000. He also
reported that the mobile book reprint project is going
ahead, and is aresponse was awaited from the IEEE. The
VTS had been asked if it would like to be represented on
an R&D Policy Committee meeting in Washington. John
Gilsenan was nominated.

The next meeting will be held on the 9th of February
2001 in San Diego.
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VTC2001-Spring
6-9 May 2000

Rodos Palace Hotel and Conference Center,

Rhodes, Greece

VTC2001-Spring Relocates to Rhodes

After careful consideration of the situation in Israel re-
garding the unrest in the West Bank and Gaza, the VTS con-
ference committee and the local VTC committee in Israel
have decided to relocate the Tel Aviv conference to Rhodes
Island, Greece.

The May 6-9 dates and conference schedule stay the
same, but the hotel location is no longer the David Intercon-
tinental, Tel Aviv. The new location is the Rodos Palace Ho-
tel and Conference Center, Rhodes, Rhodes Island, Greece.

For information about the hotel please look up the
VTC2001-Spring conference web site at

http://www.congress.co.il/ieee_new/index1.html

Rhodes Island is one of the most frequently visited of
the Greek islands, located in Eastern Mediterranean
close to coast of Turkey. In early May, daytime tempera-
tures of between 20 and 25°C can be expected. The Rodos
Palace is a large conference center in the suburbs of the
city of Rhodes, which is the main town on the island.

Theisland has along history, being a staging port dur-
ing the Crusades, and was for more than two hundred

century Acropolis.
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years the home to the Knights of St. John of Jerusalem
(Knights Hospitallers), who converted Rhodes into an al-
most impenetrable fortress. It then came under Turkish
and Italian rule before becoming part of Greece in 1947.
Its population of 90,000 swells considerably during the
summer as visitors come to see Rhodes Town, a World
Heritage city with its medieval city walls, or to relax on
the various beaches around the island. We are confident
you will enjoy the island during your leisure time, as well
as having a pleasant meeting environment for the con-
ference. We hope to be able to get back to Israel when
things settle, through one of the future VI'Cs.

The conference is still being run by the very capable
committee in Israel, chaired by Reuven Meidan, with the
support of Dan Knassim, a conference organizing com-
pany. Almost 1000 paper abstracts were submitted, so
this promises to be a very comprehensive conference.

Mel Lewis, VTS Conference Coordinator
Reuven Meidan, VTC2001-Spring General Chair

The enfrance to Mandraki
harbour, Rhodes.
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WPMC'01 General chair:
Professor Ramjee Prasad, Aalborg
University, Denmark

WPMC'01 Technical Programme Chair:
Professor Jorgen Bach Andersen (Aalborg
University, Denmark)

WPMC'01 Technical Programme Co-chairs:
European, Middle east and Africa Co-chair:
Dr. Marc Engels (IMEC, Belgium);

North & South America Co-chair: Dr. Uma Jha
(Morphix, USA); Asia & Pacific Co-chair: Dr.
Shinsuke Hara (Osaka University, Japan)
WPMC Steering Board:

Co-Chairs:

Professor Hideki Imai (The University of
Tokyo, Japan), Professor Ramjee Prasad
(Aalborg University, Denmark) Dr. Shingo
Ohmori (Communications Research
Laboratory, Japan).

Board Members:

Dr. Fumiyuki Adachi (Tohoku University,
Japan), Professor Vijay K. Bhargava
(University of Victoria, Canada), Dr. Ki Chul
Han (ETRI, Korea), Professor Gordon L.
Stuber (Georgia Institute of Technology,
USA), Dr. Kouichi Honma (Panasonic,
Japan), Dr. Heikki Huomo (Nokia, Finland),
Dr. Toshiho lhara (Communications
Research Laboratory, Japan), Prof. Ryuji
Kohno (Yokohama National University,
Japan), Dr. Magnus Madfors (Ericsson Radio
Systems AB, Sweden), Dr. Werner Mohr
(Siemens AG, Germany), Dr. Nobuo
Nakajima (NTT DoCoMo, Japan), Professor
Norihiko Morinaga (Osaka University,Japan).
WPMC Advisory Board:

Chair: Professor Mitsutoshi Hatori,
President YRP R&D Committee.

Board Members:

Dr. Kazi M. Ahmed (Asian Institute of
Technology, Thailand), Professor Paul W.
Baier (Universitat Kaiserslautern, Germany),
Professor Ezio Biglieri (Politechnico di
Torino, Italy), Dr. Hachihei Kurematsu
(Fujitsu Ltd., Japan), Professor Byeong Gi
Lee (Seoul National University, Korea),
Professor Teng Joon Lim (National
University of Singapore, Singapore),
Professor Elvino Sousa (University of
Toronto, Canada), Professor Branka Vucetic
(The University of Sydney, Australia).
Sponsored by:

Yokosuka Research Park R&D Committee,
Communications Research Laboratory,
Japan, IEICE, Japan.

In cooperation with (to be approved):
IEEE Denmark section, Denmark, IEEE
Japan Council, Japan, Royal Danish
Embassy, Tokyo, Japan, Center for
PersonKommunikation, Aalborg University,
Denmark, The Society of Danish Engineers
(IDA), Teletechnical Society (TTS).

gland

September 9-12, 2001
Aalborg Kongres & Kultur Center, Aalborg, Denmark

An active global platform has been created in 1998 to have open discussions
on the future wireless personal multimedia communications by organizing International
Symposium on Wireless Personal Multimedia Communications (WPMC) as an annual event.

The first symposium was held in 1998 at Yokosuka Research Park (Y RP), Japan, the second
symposium was held in 1999 in Amsterdamn, The Netherlands, and the third symposium was
held on November 12-15, 2000 in Bangkok, Thailand.

The fourth symposium will address the open challenges to realise wireless broadband
multimedia communication systems.

The organizing committee for WPMC’01 invites to submit extended abstracts on the
following topics (but not limited to) to the Symposium Secretariat, latest by A pril 30, 2001

o Wireless Access

® Personal Area Networks

* Navigation

e Intelligent Transport System
* Software (Defined) Radio

o Broadband A ccess Techniques

o Antennas and Propagation

e Coding and Modulation for MM
conmunications

e Wireless LANs

o Wireless IP e Embedded Systems
o Network Planning o RF Technology
e Radio Resource Allocation * Wireless Broadband Multimedia
Jor MM communications Communications
o Traffic Modeling * Wireless Speech Communications
e Authentication,Authorizationand  « Image Processing
Accounting (AAA) ® Protocols
* Multimedia Satellite * QoS provision
Communications  Next generation cellular systems

The organizing committee for WPMC’01 also invites to submit proposals for tutorials,
workshops and panel sessions to the Symposiwm Secretariat, latest by April 30, 2001.

Deadlines:

Extended abstract (up to 800 words) : April 30, 2001.

Notification of acceptance : May 31, 2001.

Final manuscript in electronic version as PDF or PS : June 30, 2001

Web-address for the symposium : www.wpme01.org/ Download as pdf

Q.
_PJAN

Pr Q@

Yokosuka Research Park
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Conferences of Interest

The following table shows VT-06 sponsored and co-sponsored conferences as well as related conferences not sponsored by
the Society. While every attempt was made to ensure accuracy, you should contact the respective conference committee to

confirm date and location.

DATE

20-22 February 2001
26-28 March 2001
17-19 April 2001

6-9 May 2001

20-22 May 2001

6-8 June 2001
11-15 June 2001
8-13 July 2001

15-18 August 2001

19-22 August 2001

25-29 August 2001
9-12 September 2001

25-28 September 2001

30 September —
3 October 2001

7-11 October 2001
28-31 October 2001
14-16 November 2001
25-29 November 2001
20-24 January 2002

26-28 February 2002
Spring 2002
16-21 June 2002

24-28 September 2002
Spring 2003

CONFERENCE
EPMCC 2001
3G2001

Joint Rail Conference
VTC 2001-Spring,

2001 Radio Frequency Integrated
Circuits Symposium Phoenix, AZ

3Gwireless 2001
1CC2001

APS International Symposium /
URSI Radio Science Meeting

3rd Int. Workshop on Mobile
Wireless Comms Networks

RAWCON 2001 Radio and
Wireless Conference

ITSC 2001
WPMC 01

IVEC2001 Veh. Electronics Conf.
PIMRC 2001

VTC 2001-Fall
MILCOM 2001
ISCIT 2001

Globecom 2001

Int. Conf. on Micro Electro
Mechanical Systems (MEMS)

European Wireless 2002
VTC 2002-Spring

APS International Symposium /
URSI Radio Science Meeting

VTC 2002-Fall
VTC 2003-Spring

LOCATION
Vienna, Austria
London, UK
Toronto, Canada

See below

San Francisco, CA
Helsinki, FFinland
Boston, MA

Recife, Brazil

Boston, MA

Oakland, CA
Aalborg, Denmark

Tottori City, Japan
San Diego, CA

Atlantic City, NJ
Washington, DC
Chiang Mai, Thailand
San Antonio, TX

Las Vegas, NV

Florence, Italy
Birmingham, AL
San Antonio, TX

Victoria, BC

Seoul, Korea

WEB PAGE
http://www.epmce.com

http://conferences.iee.org.uk/3G2001/

http://www.congress.co.il/ieee_new/

http://www.ims2001.org/rfic

http://delson.org/3gwireless01
http://www.icc2001.com

http://www.ieeeaps.org/

2001APSURSV

http://www.cin.ufpe.br/
~mwen2001/principal. htm

mailto:heutmaker@lucent.com

http://www.ewh.ieee.org/te/its/2001/

http://www.wpme01l.org v
See overleaf for details

http://www kankyo-u.gr.jp/
http://www.pimrc2001.org v

http://www fallvte2001.org
http://www.milcom.org/2001
http://www kmitl.ac.th/~iscit/

NN NN

mailto:g.weisman@comsoc.org

mailto:kkeline@pmmiconferences.com

http/fwww.ing.unipi.it/ew2002 v
mailto;jacksonP2@bek.com
http://www.ieeeaps.org/ 2002APSURSI/

mailto: bhargava@engr.UVic.CA

mailto:m.lewis@ieee.org

Conferences marked ‘v have open calls for papers as of 28 February 2001. This list is based upon the conference calendar
at our web site, which is updated more frequently than this list can be.
http://www.vtsociety.org/, then click on “Conference List” in the left frame.

To access it go to the following URL:

Corrections and additions to this list are most welcome. We are particularly interested in adding listings for Automotive
and Transportation conferences. Please send corrections and additions to Tom Rubinstein at t.rubinstein@ieee.org.

!mpOrtcmt Announcement
VTC2001-Spring

Due to the secunty situation in Israel, VTC2001 Spnng has been relecated to Rhodes. The tlmmg and programme
remain. the same. See page 42 for full details. - _ -
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