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HIGHLIGHTS 1995/96

A TRL intelligent networks team solved potentially costly traffic
overload problems associated with Telstra’s popular Priority™ One3
platform, and demonstrated the ability of the improved One3 platform
to withstand overload.

TRL established an Internet program — mobilising all areas of research, from network
performance to service prototyping —to develop a faster, more secure and higher quality
service for future Internet customers.

Researchers collaborated with Telstra Multimedia to develop new cable
modem systems capable of providing higher speed connections to the
Internet, paving the way for more sophisticated, two-way multimedia
services to the home. TRL is also investigating the use of Internet
caching to increase service speed and reduce costs.

TRL has played a key role in designing — and managing - Telstra’s Experimental Broadband
Network (EBN), a pre-commercial, wide-area ATM network connecting universities,
hospitals and research institutions in different states. The EBN is being used to trial
distance learning, video retrieval, remote medical diagnosis and supercomputer networks.

Researchers adapted the TRL-developed ViewFinder™ H.580 electronic
directory system for use in the Internet White Pages™ service.
Viewfinder™ was also selected by a major international company
from a field of global contenders for a series of global directory
assistance trials.

Engineers and social scientists evaluated the technical performance and customer
perceptions of DECT (digital enhanced cordless technology) as a means of providing
cord-free access to the wired network in office and home environments.




The past year has been a watershed for global telecommunications. Record numbers of

new users across the world have taken to using the Internet and mobile phones for
their day to day communication, business and personal.

As 1 write this, there are 4.5 million mobile phone customers in Australia, more
than half the number of telephone customers on Telstra’s fixed network. At current
growth rates, by the year 2000, more Australians will be using mobile phones than
fixed-phone services.

This overnight revolution in telecommunications is the biggest challenge Telstra has
ever faced. Within the space of a few years, our core business has jumped from
delivering relatively slow, analogue telephone services to developing and delivering
advanced, high-speed information services, based on wireless, optical fibre, digital,
multimedia and interactive technologies.

Furthermore, the Australian telecommunications market, like many around the world,
will soon be thrown open to all players. In short, it’s not just a matter of ever-shifting
goal-posts. It’s'a whole new ball game, and the arena is global.

In a global market, we can only win new customers through offering the best service
at the best price, and we plan to achieve this through the focused application of
advanced technology. This is why TRLs research and development role is so important
to Telstra’s business, adding value by helping us improve services and cut costs.
TRL is making a difference at every level, from developing an integrated, more efficient
network architecture, to identifying and developing new ways of supporting the
communications and information needs of Telstra’s corporate and business customers.
In the following pages, you’ll find many examples of how TRL is applying its
technological foresight and analytical skills to Telstra’s business. I hope you’ll be as
excited as we at Telstra are about the future: a future being shaped by today’s
technology, where the global will be local, where access will be universal, and where
services will be individually tailored to meet the different needs of every customer,

the future ‘market of one’.”

W. Frank Blount
CHIEF EXECUTIVE OFFICER, TELSTRA




Driving

elstra’s

VISION of the
future

LITTLE OVER TEN YEARS AGO, a research team
at Telstra Research Laboratories (TRL) began
investigating a new packet switching technology
that was unfamiliar to the international
telecommunications community — except for the
few researchers around the world excited by the
technology’s enormous potential.

Today, asynchronous transfer mode (ATM) is regarded as a
key to delivering advanced multimedia services to homes and
offices. ATM switches can cost-effectively
deliver high quality real-time video streams and high
speed data packets over broadband networks, whatever
the transmission medium.

It is this kind of technical foresight that gives Telstra
an edge in the hugely profitable emerging markets for
broadband communications. TRUs core
competence in research and advanced
technology ensures that Telstra has
the long-range vision needed to
spot threats and identify
opportunities on a global scale.

We are committed to helping Telstra achieve its vision of
being the customer’s first choice in the provision of electronic
communication and information services in Australia, and a
significant provider in the Asia-Pacific region.

In fact, we have put in place a program structure that
supports this aim. TRL has just emerged from a period of
consolidation with a new, leaner research program structure
and the expansion of its skill base with the incorporation
of the Sydney-based Technical Development Group.

The new programs focus TRLs expertise more sharply on
areas critical to Telstra’s business — broadband services being
amongst the most important. The broadband services delivery
program in turn is focused on interactive multimedia, including
Internet services.

As the media constantly remind us, the Internet has
changed forever the standard for home-based communications,
introducing tens of millions of people worldwide to the idea of

accessing visual and text based services over a telephone line.

But Internet users still face problems with service assurance
and quality, communications security and response time. TRL
has established an Internet program to identify and resolve the
technical issues in systems, facilities, infrastructure and
processes that may impede Telstra’s delivery of commercial,
interactive and real-time services via the Internet.

In other critical areas, TRL is playing a significant role in
shaping tomorrow’s technology through its participation
in international standards organisations. Its prominent role in
both the TINA (Telecommunications Information Networking
Architecture) Consortium and DAVIC (Digital Audio Visual

Council) will ensure that Telstra benefits

from standards designed to create a

seamless, open digital environment
in which telecommunications,
computing, information content
and broadcasting can readily
converge.
Within this issue of New
Horizons, you'll find many more
examples of how TRL is adding
value to Telstra’s business in
areas such as mobile services,
communications security, business
communications, services navigation,
network operation and management and service assurance
for customers.

In the race for better, faster and cheaper services and
more compact and user-friendly customer devices, no
telecommunications company today can afford to risk backing
the wrong candidates for the next generation of new
technology. TRLs research and development is a key
to finding the best technology options for Telstra, and to

helping it transform visionary ideas into profitable services.

Graham Shepherd
DIRECTOR, TELSTRA RESEARCH LABORATORIES




The aim of all research and development is to carry
us forward from the present to the future - quickly,
effectively and profitably.

Ielcome to

Telstra Research Laboratories (TRL) is
the research and development centre
of Telstra Corporation Ltd, Australia’s
largest telecommunications carrier.
TRL has the highest concentration of
communications, software and
electronic engineering experts in the
country, with more than 500 at its
Melbourne Laboratories and 50

in Sydney.

Between them, TRLs people bring a
range of innovation skills to Telstra—in
engineering, scientific research, software
and artificial intelligence, mathematics,
psychology, education, linguistics,

anthropology and other social sciences,

CUSTOMER-FOCUSED RESEARCH PROGRAM

gratori

electronics, computer graphics and
customer interface design. This synergy
enables TRL to develop effective
technologies that will underpin the
success of Telstra’s future services
and products.

Telstra invests $66 million annually

in TRDs activities.
What does TRL do?

TRL has the technical expertise to
develop precise models of future
network architectures. These models
allow business units to make informed
choices about their investments. For
example, small differences in the cost
and effectiveness of customer access
technologies — such as ADSL copper,
hybrid fibre-coaxial cable, optical fibre
or wireless — could result in large
discrepancies when replicated on a

national scale. Researchers have
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developed accurate and detailed models
of different possible customer access
‘futures’ for strategic comparison.

With its strengths in human
communications and market research,
TRL has the analytical skills to
investigate new markets for Telstra
and identify existing communications
opportunities in different industries.
TRIs human factors experts also advise
business units on the most effective
‘look and feel’ for new products
and services.

TRL boosts its research effort
through collaborations with universities
and high-tech companies in Australia
and overseas. It represents Telstra in
international strategic alliances — with

organisations such as Microsoft, IBM




and Novell - to investigate information and communication technologies that should
pave the way for a high-quality global multimedia services network.

Researchers also monitor global developments in telecommunications standards
and technology. Standards ensure that the architectures put in place to support
future services and products provide a seamless, integrated and open network
environment for service and content providers, and for customers. TRL researchers
have been participating in key international standards and industry organisations that
determine the broad directions of audio-visual, security and electronic directories
systems. Importantly, they have the technical background to understand the
implications of new standards for Telstra’s business.

TRL carries out feasibility studies, and develops computer models and
laboratory-based demonstrations to test new standards and technologies, enabling
business units to preview emerging technologies. Such demonstrations also enable
Telstra to get some way up the learning curve before it introduces a new technology.
This translates into a higher return on investment, and better quality of service
for customers.

The new customer-focused research program structure in place at TRL enables
researchers to work closely with business units in developing and testing new products.
Apart from contributing to product and service innovation, TRL supports Telstra in

M

carrying out customer trials, such as the ADSL/MediaStream™ trial in Melbourne.

Becoming digital | Low-cost, repeater-free link

| to Tasmania

When information is broken down into
digital bits - a stream of 0s and 1s - it is
easier to control, transmit and combine
than streams of analogue information.

The $30 million optical fibre Bass Strait
link that connects Tasmania to the main-
land network features a 240 km undersea
span that is repeater-free. Telstra has
instailed an optical amplifier at either
end of the link and special low-loss
optical fibre, saving millions of dollars
in costs and making upgrades easier.

Telstra is investing $3.3 billion in the
Future Mode of Operation (FMO) program
to digitalise and modernise the public
switched telephone network. Almost two-
thirds of the network is now digitalised.
Telstra plans for the network to be 100
percent digital by the year 2000 or
earlier, giving customers improved
access to and control of new services.

TRL first proposed this radical option at

a time when the relevant equipment was
not yet commercially available. Through
laboratory demonstrations, close
coliaboration with suppliers and technical
know-how, TRL researchers were able to
prove the viability of the repeater-free
system to Telstra designers and planners.

TRL played a key role in assessing the
digital switching and transmission
technologies now being deployed in the
FMO program.

DEVELOPING PRECISE MODELS

ANALYTI

| Introducing ATM to Australia

ATM is a packet switching platform
capable of speedily and cost-effectively
delivering video, voice, text and data
over any type of broadband infrastructure
- optical fibre, coaxial cable or copper.
TRL first began investigating ATM in
1985, later developing several prototype
ATM switches to demonstrate the
technology’s capabilities to Telstra
business units at a time when commercial
ATM equipment was not yet available.

In 1990, TRL set up a research ATM
network between its Melbourne
laboratories and a Department of Defence
site in Adelaide. Researchers used the
experience gained with this network to
establish and manage a national ATM-
hased Experimental Broadband Network
(EBN) between Melbourne, Canberra,
Sydney and Brisbane. Telstra is using the
EBN to test advanced multimedia
applications such as remote medical
diagnosis, multimedia distance learning,
supercomputer networking, information
storage and retrieval and application
sharing between remote users.

It was TRL's experience in ATM that
encouraged Telstra’s Capacity Planning
Group to consider introducing ATM to the
core network. TRL is also supporting the
introduction of Telstra’s first commercial
high speed data service based on ATM.

COMMUNICATION TECHNOLOGIES

INVESTIGATE INFORMATION AND







A window on the world in every room - PC, TU, screen -
phone or a new generation of terminals? Interactive
multimedia services to the home will combine the real-
time capability of the telephone with the data and
video transfer capabilities of desktop computers and
pay TU.

Ml timedic
to the e

Twenty years from now, when you look out a window, what you see may be five thousand miles and
six time zones away. When you watch an hour of television, it may have been delivered to your home
in less than a second. Reading about Patagonia can include the sensory experience of going there.

NICHOLAS NEGROPONTE, BEING DIGITAL, HODDER & STOUGHTON, 1995

As Nicholas Negroponte points out in Being Digital, interactive multimedia services —
online data and text ‘enriched’ by video, graphics and sound — will give us more
freedom in the way we communicate and organise our lives. Future broadband
networks will offer hundreds of channels of pay TV, video-on-demand, computer
games, virtual reality events, CD-quality soundscapes, home shopping and education,
and easy access to government information services.

Today, customers are already able to choose —with the click of a mouse—from a
growing range of new visual services. They could choose for example to get an inside
view of the Sydney to Hobart Yacht Race via the World Wide Web, or browse an

electronic catalogue to ‘window shop’ for a special item.



Many Australians have had their first taste of online visual services in the form of
pay TV and the World Wide Web, the graphical easy-to-use face of the Internet that
has opened access to tens of millions of home users. While the Web has revolutionised
the way we communicate — combining computer control with the universal reach of
the telephone and the immediacy of pictures and sound—it is yet to prove as easy,
reliable and instantaneous as the basic telephone service.

TRL is investigating how Telstra could improve the quality of nternet service.
The TRL Internet program incorporates earlier work on electronic directories,
security and multimedia-capable ATM switching.

Researchers are looking at factors that will affect the success of online
multimedia services delivered over the Internet and over broadband cable networks.

What is the critical delav threshold for interactive games? How will the narrowband
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| Video-over-copper
| customer trial

TRL has shown that ADSL could reach
more than 90 percent of the nine million
customers served by Telstra’s copper
telephone network. ADSL (Asymmetric
Digital Subscriber Line) technology
enables video signals to be carried over
copper telephone wires. Thus —in tandem
with Telstra’s hybrid fibre-coaxial cable
(HFC) network — ADSL and the shorter
distance, higher rate VDSL (Very-high
rate Digital Subscriber Line) offer an
alternative delivery mechanism for the
rollout of broadband services to the home.

Through the MediaStream™ trial, which
involves 300 homes in Melbourne’s
eastern suburbs, Telstra is evaluating the
use of ADSL in the customer network to
deliver pay TV and video-on-demand.
The ‘headend’ of the trial is based at
TRL, which also assisted in the design
of the trial network architecture and the
user interface for program selection.
Researchers are also evaluating viewer
perceptions of service quality.




Internet handle bandwidth-hungry 3-D imaging and virtual reality? How secure will

ithe Internet be for purchasing and financial transactions?

| How will we access multimedia services in 2001? Computers are already

multimedia-capable, and will soon be virtual reality-capable. By 1999, more than

four million homes will have access to the broadband cable network currently being

L’ol]ed out by Telstra. Will we use a PC-like TV or a TV-like PC? Researchers are

|investigating the options, including the use of screen phones to access services on

the Web.

By 1999, more than QUTAGHITLLHEDINERY will have access to the world class
broadband cable network currently being rolled out by Telstra.

| Computer-free Internet access

TRL has developed a screen-telephone demonstration system that
will enable customers to access a World Wide Web server
without a computer or modem. Text-based menus, delivered to
the screen-phone’s LCD display, guide users through available
service options.

Web

Researchers also assisted Telstra’s NTG Products unit to develop
a prototype screen phone interface and intelligent network system
for home banking. By simply dialling a ‘13’ number, a user could
access any banking service within a banking organisation,
regardless where in Australia it was located. Other potential
applications of the screen-phone include home shopping, and
access to services such as MessageBank®.

Wide

World

Compressed video has been compared to
concentrated orange juice — dehydrate for
transport, and reconstitute at the other
end. Uncompressed video consumes
massive bandwidth. Video compressed
by factors of up te 1,000 can be delivered
down much narrower ‘pipes’, a key factor
in the success of interactive services.

TRL has made significant contributions
to the international forum specifying the
next generation of video compression
standards. Video coding may, in future,
be based on object-oriented coding,
which allows video images to be hroken
down into logical units - for example,
background is coded separately from
foreground. Images thus encoded

could be edited as easily as text on a
word processor.
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Some interactive services require broadband capacity in both

directions - from, as well as to, customers. Research is under

way to determine how Telstra’s network can b\
geared to carry multimedia from user to user, and from

N,
user to provider, for applications such as video calls and™\_

interactive games.

With synergies in human factors research, software

engineering and network architecture and jy

is helping Telstra transform vision into realify’in the era of

‘being digital’.
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| Setting superhighway standards

DAVIC - Digital Audio Visual Council — is an international
industry forum assessing the architectures, interfaces

and protocols

for delivering digital broadband services across an ‘open’,
non-proprietary network environment. DAVIC’s 150 member
organisations include the world’s major telecommunications,
computing, software, cable and consumer electronics
organisations.

Because of TRL's experience with the MPEG (Motion
Pictures Expert Group) video compression standard, Telstra
was invited to be one of the 40 founding members of DAVIC.
DAVIC-compliant multimedia platforms will provide a
consistent level of reliability and connectivity, in the same
way that STD® and |DD telephone connections operate
reliably within and between different countries. The

DAVIC standard will be important in the roliout of Telstra’s
digital broadband services network to Australian homes

and business.

| TRL test-bed for advanced multimedia
| services

TRL engineers, computer scientists and human
communication experis have been working with Telstra
business units and media artists to develop and fest
advanced multimedia applications.

The team is also formulating detailed guidelines for
integrating navigation and security functions with new
products and services. This will help future service and
content providers and network architects design more
effective systems.

Among the prototype applications developed at TBL is a
graphical user interface that assists viewers of video-on-
demand services to efficiently locate programs. The
interface, designed for Telstra’s ADSL/MediaStream™ trial,
incorporates imaginative graphics and video clips into an
easy-to-use electronic video program guide.
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| Bang!...Are you dead yet?

Timing is a critical element in interactive
computer games, which could one day
be delivered to Ausiralian homes via
computers linked to Telstra’s pay

TV network.

TRL has been investigating in the
laboratory the delay times required for
interactive games, comparing the
response times of games delivered over
hybrid fibre-coaxial cable, copper wire
and local area networks (LANS). Apart
from assessing network implications,
researchers are assessing user
perceptions of quality of service. This
may help Telstra business units decide
how to provide customers with flexible
rates based on required service quality.

| Modem to connect home PCs
| to cable

Researchers are experimenting with
multimedia computers and cable modem
systems capable of accessing multimedia
services —high-speed internet access,
interactive games, home shopping,
personalised news services and so on-
over the cable TV network. Because of
cable’s greater bandwidth, cable modems
should offer better performance and
higher speeds than existing telephony-
hased modems.

TRL is working with suppliers and Telstra
business units to assess the cable modem
network’s service delivery performance in
accessing Web and electronic directory
services, including video information,
which may facilitate home shopping via
personal computers.

10(11







How do people within an organisation actually
communicate? What are the local and global trends
within that industry? How will we do business in a
digital world? In helping organisations gear up for the
future, TRL looks at the bigger picture.

Mobile phones, voicemail, e-mail and videoconterencing have dramatically changed the
way people inside organisations work and communicate. Now, multimedia
technologies such as helpdesks, clectronic directories and remotely ‘shared” desktop
applications are extending the reach of organisational communications further, to the
desktops of suppliers and customers in distant cities and countries.

TRL carries out studies of how information moves through individual organisations or
across entire industry sectors. These information flow studies point to communication
strengths and gaps. They also point to non-technological solutions to communications
problems — a change in management structure, statf training or changes to work
practices —as well as opportunities for Telstra. TRLs information flow studies are

being used by Telstra business units to scope future markets and products.

1213



Pabpei?

Researchers in the enterprise networking

program have skills in social sciences and customer
needs analysis, customer applications and services,
traffic engineering, network security and
architecture, protocols, switching and transmission.

Apart from using research data to model how

an organisation or industry sector communicates,
they seek answers to more general questions. How
can financial transactions be made more secure?
What trends are occurring overseas?

What about the Internet? How can it help
Australian businesses? What shape will it take in the
future? For business organisations, the World Wide
Web offers multimedia access to suppliers and
markets globally. But the Web still has problems — =
security, navigation, bandwidth and scrvice

assurance for customers are the most urgent.

| Construction project planned in virtual workspace

TRL assisted in a CAD (computer aided design) desktop multimedia project
that allowed design and construction professionals working on the
Greenshorough Shopping Plaza in Melbourne’s north-eastern suburbs to
‘telecommute’ between Sydney and Melbourne.

The focal point of the CAD system was a shared, split-screen multimedia
‘desktop’, which allowed architects and construction personnel in different
cities to discuss and edit a CAD drawing. The deskiop gave them access to
videoconferencing, CAD software, still images, graphics, text and electronic
whiteboards. TRL worked with CSIRO, Telstra’s Industry Marketing group and
the commercial developer, Lend Lease Group on the project.

Telstra and CSIRO are setting up a bureau service in Jakarta, for use by
Australian firms involved in design and construction projects in Indonesia.

TRL is assessing how an organisation can cost-effectively introduce AT™M to
conb e e 0 fl o thie desktop wihileiprotecting |




Through its Internet program, TRL is evaluating and bringing together the
technologies and services that should greatly increase business use of the Net. These
include investigations of the role that ATM could play in providing the core network
infrastructure, multimedia service creation and delivery, software architecture
protocols for convergence, electronic directories, customer billing, service assurance
and network security.

For the education sector, interactive multimedia services and the Internet create
the prospect of virtual classrooms and home-based learning. Issues such as privacy,
security, quality and appropriateness of content, however, will be key factors in the
acceptance of new education scrvices. Telstra, through TRIs technical expertise, is

in a position to assist.

A global broadband network, equipped with powerful sccurity and navigation
tools, wireless access and integrated network management— this is the shape of a
future multimedia network, where business meetings, lcarning, health consultations
and routine transactions will be conducted through powerful combinations of

images, data, text and sound.

__its egisting investment in technology.

| ATM - faster multimedia to
| the desktop?

ATM is a flexible packet switching
technology that enables integrated
packets of video, data and voice to he
carried speedily over a single switching
platform. TRL researchers are
collaborating with Telstra’s Information
Techrology Group (ITG) to trial ATM
enterprise networks for desktop
multimedia.

TRL is monitoring the response times and
performance of shared applications,
including electronic whiteboards and
interactive document and image editing.
It is also assessing how an organisation
can cost-effectively introduce ATM to the
desktop while protecting its existing
investment in technology.

1415




| Workplace university

Human communication specialists from
TRL are working with Deakin University’s
School of Engineering and Technology
and the Ford Motor Company on a
Department of Employment, Education
and Training trial to evaluate the use of
desktop videoconferencing in workplace

issues during the preliminary trial that
are being addressed in further studies.
Most important were training and support
for lecturers, lighting, distribution of
students in the classroom, size of the
monitor and quality of sound at both ends
of the link. While lecturers seem to need
a clear view of students for identification,
the need by students for a clear image of
the lecturer may not be as critical.

L GILiLIiforganisations gear up for the future,

TRL looks at the big picture




| Remote medical imaging

| and diagnosis

The Australian Computing and Communi-
cations Institute is using Telstra’s
Experimental Broadband Network (EBN)
to trial a new telemedicine imaging
application. Medical practitioners in
three Melbourne hospitals can now
access their patient records through a
common database of stored images from
computer tomography (CT) and medical
resonance imaging (MRI) carried out at
the different hospitals. TRL has played

a key role in operating and managing
the ATM-based EBN network. Three
Oueensland hospitals will also take part
in trials to assess the use of the EBN for

‘remote medica! diagnosis.
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Electronic images are bandwidth hungry. Interactive
multimedia services involving video, for example, put
huge demands on network capacity, particularly at
the network core. Telstra’s research on ATM, SDH and
optical fibre will ensure that its network has the
capacity and flexibility to deliver high-speed services
reliably and cost-effectively.

Part of TRLs role is to evaluate the transmission, switching and network management
technologies that will underpin Telstra’s full service network, which will be capable of
speedily delivering advanced services to businesses and homes across Australia.

For Telstra’s core network—which connects capital cities and large exchanges within
cities — TRL is continuing its research on ATM (asynchronous transfer mode), a flexible
packet switching technology that can simultaneously carry data, video, voice and other
forms of digital tratfic, whatever the underlying transport system. ATM is regarded as

a key to the delivery of fast and cost-effective video services.

18
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The core network will need to cope with greatly increased capacity demands as
the broadband network expands. Telstra was an early global pioneer of photonics and
optical fibre technology, which has dramatically increased network transmission
capacity compared with conventional telephone networks. TRL uses its experience in
optical fibre and advanced photonic devices to advise Telstra on cost and service

implications of new photonic architectures and technologies.

At the consumer end of the network, the technological choices are different.

Telstra plans to provide broadband cable access to four million homes by 1999.

What are the most cost-effective and reliable technologies? Even quite small
differences in operational costs between competing technologies can become
significant when multiplied millions of times over, so cost models need to be as

detailed and precise as possible.







| TRL breaks world record for
| light over fibre

The chirped fibre Bragg grating device
counteracts light dispersion over long
distances and enables-transmission-at——
high speeds. In 1995, TRL collaborated
with the Sydney-hased Qpfical Fihre

Bragg grafing/device ta send signals at 10
Gigabits per second (Gbit/s) along 270 km
of fibre, beating fhe 160 km world record
set by a UK-based research group. Ten
Ghit/s is the speed at which the next
generation of wavelength-division-
multiplexed (WDM) optical networks will
run. Current networks transmit signals at

2.5 Gbit/s.

Researchers are now evaluating new
optical devices that may become
commonplace in future ‘transparent’
optical fibre networks. All-optical
networks are cheaper to run and simpler
than electronic networks, yet offer a much
higher capacity. A single optical fibre the
size of a human hair could, experts say,
carry a mitlion multimedia channels
simultaneously.

Apart from providing advice to Telstra business units on technical aspects of new
customer access systems, TRL has been developing detailed business models to
compare the costs of different broadband access architectures. Through contrasting
different models, it attempts to answer questions like: Will telephony be delivered
separately from interactive video services in the near future? What are the r'eliability
and quality of service implications?

Quality of service begins with the physical infrastructure, and TRL has continued
to help safeguard the integrity of Telstra’s network by advising on selection’ of
network materials and components, and on work practice and ()__qgupé{tiohal health
and safety issues. :

As part of its Internet program to improve Internet service agl'ﬁer);'and '
business opportunities, TRL has been evalaating video transmission via\Internet
Internet video-on-demand service over the ATM-based Experimental Broadband
Network (EBN).

Telstra plans to prouideandband cable access to four million homes bg 1999,

| Commercial high-speed
| services on trial

TRL operates and manages Telstra’s
Experimental Broadband Network (EBN), a
long-distance ATM network used by high-
tech Australian research centres to
develop sophisticated visual and high-
speed services. At the same time, Telstra
is gaining experience in operating a
commercial ATM network. The EBN
backbone comprises four ATM switchés
logated in MeTbourne, Canberra, Sydney
and Brisbane. /

Among the applications being trialled on
the EBN-are-tetemedicine and edugation
services, supercomputer netwpvk’ing for

—super-fast data-processing;and advanced
desk-top videoconferencing.









Software is the invisible key transforming telephone
networks into highly intelligent, self-managing systems
that automate, customise and simplify service creation
and delivery. Intelligent networks enable Telstra to
introduce new customer services quickly and easily,
and to maintain the levels of service quality and
reliability demanded by today’s customers.

N et Work
NTELLIGENCE

STD®, IDD, exchanges, transmission lines, mobile networks, broadband services
networks, data networks...Telstra’s international telecommunications network is a
complex array of interlinked systems. Physical connections —optical fibre, copper pair
wire and coaxial cable—deliver signals. Switches package and direct them. Protocols
ensure that different parts of the network can ‘talk’ to each other.

But transmission and switching are only part of the story. Today’s customers demand
high levels of service —they don’t want to lose a high-speed data transmission because
a network is overloaded. They expect security, easy navigation and a degree of network
‘intelligence’. Network providers too would like routine functions to be automated so

that they can concentrate on improving network products and performance.
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Software is the key to making networks more intell igent. '
At the transmission level, intelligent switches are able to

monitor and control trafhc flow, redirecting traffic if

necessary to take advantage of idle network capacity. At a
higher level, network management software supports
functions like fault detection and correction, service delivery
and customer billing. At its most advanced, software will It’s moments before the
bring new levels of service convenience and personalisation b_lg réa - ) N
for customers. e
Telstra’s existing HomeLink™ and Priority™ One3 ...and telecommunications networks

services are based on intelligent network (IN) architecture. across Australia are bursting with traffic
from callers anxious to place a last-

minute bet with betting agencies.

Intelligent networks give customers more control over their
calls, enabling them, for example, to redirect calls to another
number or messaging system. As more and more business customers—
including fast food chains and airlines and
government organisations - take
advantage of Priority™ One3 services,
elstra must ensure that its Priority™ One3
intefligent network platform can handle
sudden bursts of intense traffic, such as
last-minute bets before an event like the

and its customers, and decreases time to market for Melbourne Cup | -
new services. L .
RL carried out load testing of a recent .

Priority™ One3 network introduced by
Telstra in early 1996. The load testing
confirmed the effectiveness of overload
controls recommended and prototyped by |
TRL. These controls protect the service ‘
database plaiform against sudden ‘turbo-
charged’ traffic bursts. |

Intelligent networks transfer service control from
hundreds of network switches to a few computer nodes
(service control points) distributed through the national
network. New services are simply introduced by software
changes at service control points, bypassing the need for

switch-by-switch upgrading. This reduces costs for Telstra
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| Intelligent networks of
| the future

o TRL researchers are developing
:”,,.,ﬁ..:“n:f* advanced prototypes of the next
o Y generation of intelligent networks that
G a9 poi e - wm Will follow on from the HomeLink™
b P -800, Telecard® and Priority™ One3
. - B platforms. These will allow Telstra to
werren e MO B e : h use standardised solutions to deliver
-t s i ""‘ services, reducing product costs while
RTs IEEH'::.‘:::::;::T- - S = W improving service consistency. TRL is
1 e e e e NIl also developing capabilities to support
future IN services based on advanced
interactive voice response.

g The aim of TRL’s research is to build
o= = il g sufficient intelligence into the network
' Homelink S 1-800 i 41 so that, wherever you are, the network
R | T B g 30 will respond appropriately. For example,
: if you are away from the office when an
urgent fax arrives, the network could
convert the fax to speech, redirect it
to your mobile phone and ‘read’ the
message out to you. High-level network
intelligence combined with mobility is
the basis of future persanal
communications services (PCS).
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ré intelligent.

Monitoring the quality of
| international calls

= TRL's Sydney laboratories has developed a
distributed network analyser (DNA) to

i measure the transmission characteristics of
A international traffic. This new system alerts
| Telstra operations staff to customer problems §
as soon as they occur. Telstra will initially
apply the DNA to the monitoring of echo
in international traffic. The DNA raises an
alarm if the echo rate rises abhove a
predefined threshold.
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TRL researchers are working closely with Telstra’s Information Technology
Group (ITG) to create a new generation of software tools and products that
will streamline network performance and create new service environments
for customers.

In the future, many of these will be built using TINA (Telecommunications
Information Networking Architecture), an emerging industry standard for
software architecture being adopted by the world’s leading telecommunications
and computing companies.

TINA promises to transform the network and its associated management
and support computing platforms into a single distributed data processing
environment. TRL is regarded as an R&D leader in the development of TINA
tools and practical applications.

Apart from improving service quality, speed and customer choice, software can
enhance network management and service assurance. TRUs Artificial Intelligence
(AI) research team —one of the largest Al applications groups in Australia— has
been developing leading edge intelligent management systems designed to reduce

network operating costs and enhance service assurance.

| A test-bed for new products

Researchers here have built a model
intelligent network platform based on
standards developed by the international
Telecommunications Union (ITU). The
model platform is being used to prototype
and evaluate new products and services.
Designers can retain or discard factors
integral to the ‘look and feel’ of new
products without the need to put the
product on a commercial network.

One such product is a Priority™ One3
home banking service for use with screen
phones. A single Priority™ One3 number
calls up a series of screen menus that
direct and connect a customer to the
appropriate bank department, which may
be in another State. TRL is also
developing techniques for combining the
power of the Internet with intelligent
networks to deliver user-friendly products
that integrate data and voice.




| Self alerting, self-correcting
| networks

TRL developed an intelligent
management system for cellular mobile
networks that links customer reports of
faults to network management systems,
improving fault diagnosis and reducing
network response time. The system is
linked to Telstra’s Mobiles Helpdesk,
enabling staff to keep customers informed
about remedial action.

In another project, artificial intelligence
researchers have applied neural network
technology to the redirection of
telecommunications traffic in the event of
failure, such as accidental line damage.
The new system can allocate alternative
paths within 60 milliseconds (0.06 of a
second), instead of the several minutes
usually required. Rapid response time is
critical to service quality in future high-
speed, broadband networks, where
megatits of information could be lost

in the space of a second.

| TINA leads to OASIS

TINA is a standardised architecture
comprising software building blocks
known as ‘objects’. TINA provides
guidelines for assembling objects into

applications or services. It also specifies elecommunications Information Networking Architecture

an underlying software platform on which

hese objects ean exeeute. TRL is regarded as an [{{ZBNEELEin
Recent developments at TRL include
PlatyTools, a software toolset which helps @ deuelopment of TINA tools and

programmers build TINA applications.

PlatyTools is being used in a joint practical applications_
TRL/ITG project called OASIS (Operations

and Support Information Systems). The

0ASIS system will provide accurate

information on how network faults affect

customer services.

Apart fram streamlining network
management , TINA will give more
control to customers. It opens up
possibilities such as trying out services
before subscribing, activating new
services via @ home PC, creating
customised services, or auditing service
use by household member. Experts
believe.that TINA could be a upifying
force in the way people perceive services
to the home, such as the Internet, the
telephone and pay TV.
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The office of the future will be portable, personal
and fully featured. Unplugged and untethered, we can
travel anywhere, yet be ready for business when
needed.

—

Millions of Australians have taken to the ‘information skyway’ since Telstra first
introduced cellular mobile networks to the country in 1987. We have the fourth
highest penetration of mobile phones per head of population in the OECD, behind
Norway, Sweden and Finland —which all introduced mobiles five years earlier
than Australia.

Many telecommunications services once solely provided over wire can now also be
delivered without them. Mobile voice services such as call forwarding and voice mail
are being complemented by data network services for personal digital assistants (PDAs)
and mobile computing. Mobile phones and PDAs are becoming truly pocket-sized.
Soon they will offer powerful advanced call-handling capability provided by the
network, rather than the terminal itself. They may also be activated by spoken

commands, creating further scope for compact, convenient design.
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Satellite networks will widen
existing cellular coverage to take in the
entire planct. Consumers will be able to
take advantage of satellite-based Global
Positioning System (GPS) services in
everyday life. Mobile networks and car
navigation equipment guided by GPS
satellites will show you alternative
routes to work in heavy traffic. Personal
GPS navigators may be among a new
generation of mobile products such as

pager pens and watches, cordless

infrared printers, and pocket

communicators for childr

Telstra’s experience’in wireless
\w‘lﬂuﬁi ations »<which include

networks are inadequate for population
size and spread, wireless is demolishing
old geographical, cost and
infrastructure barriers. Telstra’s

experience in delivering wireless




technologies andfiobile services over

large areas.i

elping network providers

in theAsia-Pacific region put millions

of new users in touch with the wider

world.

TRLs research on mobility
incorporates:

° personal communications services
(including intelligent networks and
automated voice access systems)

o clectronic directories and ‘intelligent
agents’

e network monitoring and service
assurance

o radiofrequency (RF) and related
health issues

o cordless technologies and

cordless/cellular mobile integration

e sccurity

e evaluation of new technologies and
standards from a customer
perspective.

o intelligent networks for mobility

management.




| Say “G’day”

As mobile terminals get smaller, functionality and ease of use hecome limited
by keypad size. Speech recognition technology may be the solution. It could offer
Telstra customers the convenience of voice-activated dialling and call redirection
and control through spoken commands.

Speech recognition technology differs from automated voice response systems
where customers press a key in response to a series of pre-recorded messages.
With speech recognition, computers are ‘trained’ on representative samples

of words- or parts of words— and phrases spoken by different people. This
‘experience’ helps the system recognise the same utterance delivered with
ditferent inflections by different speakers.

TRL owns a large database of Australian-accented speech samples, which will
be essential to training overseas systems for use here. Human factors
researchers here also have experience in scripting and evaluating voice
interactive services.

£

| The vision of personal
| communication services

Intelligent agents are just one aspect of
PCS, a visionary approach to
communications that will ensure future
services—voice, fax, data, paging—are
personalised, mobile, flexible, integrated
and easily controlied at the user end,
irrespective of underlying technology.

TRL is evaluating critical PCS
technologies and standards in areas such
as interactive voice response, human
factors, voice recognition technology,
intelligent network technology, network
interworking and network evolution. In
1995, TRL standards and mobile
communications experts were invited to
talk at major conferences in India and
South-East Asia on number portability and
future mobile services.

Safely in the airwaves

TRL has developed a software package
called ‘RadHaz’ to assist maintenance
staff in locating RF radiation hazard
patterns around antenna towers. RadHaz
has been attracting much commercial
interest outside Telstra.

TRL routinely measures and surveys RF
fields in and around base station and
customer environments. It coordinates
Telstra’s national program to implement
safe work practices for staff working
around RF-emitting equipment. It has
developed a site management procedures
package that condenses important
information about base station RF
radiation, access, security and power.
And it offers regular seminars and
training packages through Telstra
Learning on basic RF safety and
awareness.



| Cordless networks for home

| Evolving better mobile networks | and office

DECT (Digital Enhanced Cordless
Telecommunications), a digital standard
for cordless communications, is self-
organising for easier radio network
planning, and offers seamless handover
and bandwidth-on-demand capability for
voice, data and fax.

DECT has linkages with GSM (Global
System for Mobile communication)
digital cellular mobile technology,
making DECT a strong candidate for a
dual-mode handset that automatically

switches between cordless and cellular
Artificial intelligence researchers have developed network performance modes, depending on a user’s position

monitoring software for faster and more effective fault detection. Apart relative to base stations. DECT may also

@3 from improving network management the software is capable of play a role in future PCS services 1o
processing network monitoring data for market analysis. the home, in which appliances and

Telstra has a packet data service based on a special radio network,
which is separate from its cellular telephone networks. It also offers
a circuit-switched data service supported on its digital cellular network.

TRL has investigated the option of putting the packet data service
onto Telstra’s digital cellular network. This would provide better radio
coverage, eliminate the need for a special purpose radio network

for packet data, and should reduce costs. Telstra would still offer
customers packet and circuit switched data services, both supported
on the one GSM network.

Researchers have also been assessing emerging technical standards
from Europe and the USA - such as UMTS (Universal Mohile Telephone
Service) — for the next generation of digital mobile cellular networks.

communications terminals will be linked
via wireless networks.

TRL has evaluated DECT as a technology

ﬁ for local mobility within office

| Your own agent |

In telecommunications; ‘intelligent

agents’ — sometimes referred to as digital

butlers - are small software packages

capable of roaming the world’s networks,

and interacting with each other to : ‘TPT evaluating
negotiate deals, authorise agreement or intelli g ent a g ent so ft UE.I‘.E

retrieve information on behalf of a user.

Agents may one day monitor and direct i environments and between buildings in
your incoming and outgoing calls and ' . close proximity. Researchers from the
messages, reschedule your diary - = Socio-Technical Research Group have
following changes in flight or meeting o =N analysed data on users’ calling patterns,
times, and even rearrange flights. They B "S5l perceptions of service and sound quality,
may monitor the stock market for you, : __ : g - and their responses to being within reach
and buy or sell shares. They may book 97 Lo atall times.

tickets for a show, or search out favourite &

news topics from databases around

the world. After retrieving information,

they may even edit it in transit. Over

time, an agent would learn about your

habits and preferences, and require

less programming.

For mobhile users, intelligent agents will
give small, mobhile terminals powerful
capabilities. TRL is one of a few
international R&D groups evaluating
leading edge intelligent agent software
for use in mobile applications, among
them automated diary management.







In the world of high technology, it is easy to overlook
the fact that telecommunications exists to serve the
needs of people. The function of telecommunications is
to enable people to exchange and access information -
at any time, from any place and in any form.

H O @

With new network and service opportunities like speech recognition becoming
available, Telstra is looking more closely at how the customer will interact with the
new services, and how these services can be tailored to individual customers.

TREs Human Communications program provides Telstra business units and
external organisations with insights into the critical interface between people and
technology. The program cuts across all areas of research and product
development — broadband services, mobility, customer access including automated
voice access, artificial intelligence, market modelling, enterprise networks, human
factors design and service assurance.

The combined skills of researchers in the Human Communications program span busi-
ness administration, sociology, anthropology, education, psychology, socio-linguistics

and political science.
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Projects are carried out in diverse industry and community sectors — defence,

domestic/consumer telecommunications, construction, health and education. at a distance. It is assessing the value

» cultural

Depending on the client’s requirements, researchers conduct information flow the int broadening th

studies, evaluate field trials of new communications technologies, or advise on the pportunities tor children in rural
It

introduction of new technology.
Information flow studies provide client organisations with insights into the social
dynamics underlying their communication processes. Researchers define the

information and communication needs of targeted groups, identifying information

‘blockages’ and gaps.

solutions

in Bosnia«8,4.94

munications

xpanding areas




Apart from pr()\"iding recommendations to clients for impr()ving communication
in the workplace — through a mix of technical, organisational and social changes —

such studies can be used by Telstra business units as a strategic planning tool for

scoping future markets and products.

Examplcs of current Human Communications projects include:

e use of tclccommunications to support managers in ‘virtual’ organisations

e improved use of e-mail within organisations

e new cordless phone technologies and desktop multimedia

o usc of the Internct in schools and tertiary institutions

o desktop multimedia for training and distance education

e opportunities for telecommunications in the health sector, including telemedicine
e advice on service delivery (home banking, video-on-demand, etc.) for Telstra

multimedia trials.

| Quick response to student
inquiries

TRL helped Telstra design an interactive

voice response system for the Victorian

Tertiary Admissions Committee (VTAC).

The system is used by thousands of

students to find out whether they

have been accepted into VTAC-related

tertiary courses.

This is one of several studies of the
usability of automated voice access
systems for routine information and
support services in public and private
sector organisations. Researchers have
analysed databases used in customer
support systems to help clients provide
faster service to customers. Results will
be used to refine design guidelines for
future automated voice access systems.
TRL researchers are advising Teistra to
‘hasten slowly’ so that customers will
not be put off by unpredictable
script-routines.

TRL researchers have been evaluating
user response to a cordiess technology
known as DECT (Digital Enhanced
Cordless Telecommunication system).
At the moment, they are assessing its
suitability for personal communications
services (PCS) in an office environment.

Such a technology could be exiended to
PCS in the home. Future services may
be delivered within the home via a
wireless LAN (local area network) that
connects domestic appliances and
communication terminals such as PCs
and wireless phones.

RL researchers have been scoping a

ider study of general household needs
and trends to identify opportunities for
uture communications services.







In the paperless era of interactive multimedia
technology, how will you book a holiday, and how will
you find a plumber? Today’s electronic directories are a
step towards intuitive and responsive navigators that
will not only locate a name or service, but complete
transactions on your behalf.

'1€S and
services

navigation

directori

Within the space of a few years, telephone directories have evolved from paper, to an
operator-assisted service, to CD-ROM and, more recently, to the Internet. This
evolutionary pathway has made life easier for users, who may soon be using electronic
directories as a gateway to online catalogues and home shopping.

International standards are designed to ensure that information systems the world over
are compatible and consistent. TRL has played an important role in the development
of the X.500 global electronic directory standard, and has developed an electronic
directory system called ViewFinder™, one of the first in the world to fully conform to
X.500. The standard makes it possible to enhance simple databases with the
sophisticated search, security, picture and sound capabilities required for

Comprehensive multimedia services.
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As well as developing standards-compliant systems, TRL has been using artificial
intelligence to enhance the usability and potential of Telstra’s electronic directory
iservices. It has developed a prototype natural language interface that will help
customers find information over the Internet, or over interactive broadband services
Inetworks. The ‘plain English’ interface allows users to describe what they want in
their own words—the system will intelligently guide them by matching the words to
related terms in the directory. More user-friendly directories dissolve barriers to
|customer access.

Navigating future broadband services will become easier with the introduction
of full service personalisation. Such systems would keep track of a customer’s service
:preferences over time. Eventually, the customer would not need to search through
[thousands of video titles or news topics to find a desired program. The television set
oor PC would have a short-list ready, based on past choices.

Intelligent agents may carry out such functions for us in future. According to
'software experts, these autonomous bits of software will be capable of navigating the
'world’s networks and databases, interacting with each other on their owner’s behalf.

Because they will be able to move between different networks — fixed and mobile
— intelligent agents will provide services providers with an open platform for the

development of advanced applications.

This versatility may prove of real value for Internet users. The Internet comprises
many wide area networks loosely connected into a global inter-network having no
single network manager or integrated systems support. As the Internet continues to
grow in size and complexity, users will find it harder to navigate. Information agents
and more intelligent forms of today’s ‘web robots’ may be the solution, enabling

businesses in particular to overcome the problem of locating products and services.

| Internet through the

| ViewFinder™

ViewFinder™ is a standards-compliant
electronic directory system developed at
TRL. It is now used by a number of large
Australian corporations—including Telstra
—as an enterprise directory capabie of
holding at least 200,000 entries.

Earlier this year, TRL demonstrated the
capability of ViewFinder™ as a public
White Pages™ directory. Telstra already
offers an Internet White Pages™ directory
with online access to all 55 white pages
directories in Australia, the first national
telephone directory in the world to be
put on the Internet. Trials are now under
way to investigate moving the existing
commercial service to ViewFinder™.

A ViewFinder™-based Internet directory
will offer users greater multimedia and
hyperlink capabilities, as well as greater
levels of security for future directory-
based transactions.

TRL’s human communications experts
have been helping Telstra provide a
consistent user interface for White
Pages™ on a range of electronic media-—
the Internet, public kiosk touch-screens,
screen-phones and CD-ROM.



ervice directory that could give customers ready access to the many interactive
broadband services planned for Telstra’s full service network.

IService directories based on the prototype wouid be distributed throughout the Teistra
network and incorporate intelligent agent technology. The service directories may also
be connected to service personalisation systems—for profiling individual customer
service requirements and use patterns-being developed at TRL.

§| ‘Plain English’ directory |
| interface

TRL’s artificial intelligence research team
has used neural network techniques to
develop a plain English interface that
could be used for Telstra’s electronic
directories. Users can be as vague or
liberal in their use of search words as
they choose. The system will match
idiosyncratic search terms to online
categories, guiding users to their desired
destination.
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Are you confident about sending credit card details
over the telephone network? For electronic trading
to become widely accepted, customers need to be
confident that the systems they use are fully secure.
Telstra is building privacy and security systems that
should make public networks safer to use for all
players - customers, content and service providers and
network providers.
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Lack of security has stopped many users and businesses from using the Internet to buy
and sell goods and services. Despite the presence of protective ‘firewalls’, the Internet
is still a security risk, lacking central control and uniform operating standards, and
open to users the world over.

What should a fully secure network offer? Customers must be confident that their
credit card and personal information is protected, that a message will be received by
the appropriate person, that unauthorised users can’t ‘eavesdrop’, and that messages
are not altered in transit. Businesses, especially, require message verification - that the
nominated sender, for example, did indeed authorise and forward an order for goods

or services.
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The problem is not just one of protecting e-mail and other electronic
information in transit. It’s also about protecting sensitive customer information stored
in computer servers distributed throughout the network. Internet serviée providers,
for example, need to keep credit card details in a system that is not online to the
Internet.

Telstra’s response to the security issue is to design a standardised security
architecture that protects data end-to-end as it moves from the sender, through the
network, to the receiver or distant server, whatever the intervening transmission and
switching technology.

TRL researchers have been using their knowledge of security, distributed
computing
and open systems to design a digital signature facility — a key element of a privacy
and security platform for Telstra’s corporate network. The digital signature facility
supports software applications that encode and authenticate e-mail messages, protect
them from being changed, and allow a receiver to verify a sender’s identity. Telstra
has been using the facility to protect customer e-mail over the Internet, and to

enhance its electronic directory services.

The facility is based on a widely used security technolog_v known as public key

cryptography. Cryptography is the science of encoding and decoding information

using ‘keys’. In public key systems, each user is assigned two keys - a public key and

a private, confidential key. A sender uses the receiver’s public key to encode and
forward a message, which the receiver decodes using their unique private key. The
sender uses their own private key to sign the message. The receiver verifies the
‘signaturc’ using the sender’s certified public key. The message is thus proven to be
authentic and intact.

People will only use online credit for pay TV and interactive multimedia services
if they perceive them as low-risk. TRLs expertise in public key cryptography, smart
cards, international standards and distributed computing environments is helping
Telstra create a secure electronic marketplace for services like electronic directories,
video on demand, home shopping, interactive games, home banking and business

data services.




| Standards to protect all players

Customers will not be the only ones to worry about security in an electronic
marketplace. Content providers will have to find ways of protecting intellectual
property, service providers will need to ensure they get paid for access to their
services, and network providers will need to ensure they get paid for network use.

DAVIC - Digital Audio Visual Council - represents the interests of the world’s major
telecommunications and computing organisations, service providers and content
providers. lts aim is to gain industry-wide agreement on standards for the critical
building blocks of multimedia networks, including set top boxes, the units that will
sit on our TV sets and control access to online services.

By participating in DAVIC, TRL experts ensure that such standards enhance, rather
than hamper, commercial trends. For example, any decisions taken about the
design of set-top boxes may need to take into account the need for built-in smart-
card readers.

Public key cryptography can only be effective in protecting e-mail and other electronic
communications if the public key component of the two-key system is both correct and
readily available. This is the function of a third-party certification authority — to issue a
‘certificate’ for every user in the system verifying that his or her public key is current,
correct and authentic.

TRL has heen assisting Telstra business units to integrate digital signature systems with
e-mail. These security systems provide encryption as well as authentication to ensure
messages remain confidential and can be refated back to individual usetrs.

In another project, TRL has been helping Telstra’s National Directory Services build a
certification authority for — and provide secure access to — its electronic directories on the
Internet. It is the first time in Australia that a commercial certification authority has been
integrated into an X.500-based directory system.
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IDe have come to trust the telephone service as a life-
line in an emergency. Supplying power to a broadband
infrastructure based on optical fibre and coaxial cable,
however, presents a new challenge.

As any mobile phone owner will understand, power is essential to keep
telecommunications equipment going.

In traditional telephone networks, electricity is supplied from telephone exchanges,
down twisted pair copper wires, to the phones inside our homes. Telstra spends about
$200 million every year on power infrastructure. It maintains lead-acid battery
supplies at exchanges to keep telephones operating during power blackouts. Thus the
telephone has come to be regarded as a ‘lifeline’ connection to the outside world.
Unlike today’s twisted pair copper networks, broadband networks based on optical
fibre and coaxial cable cannot transport power from exchanges. While Telstra could use
mains power for broadband networks, it still faces the problem of providing backup
power during blackouts. But is backup essential? For pay TV customers, the temporary

loss of connection may be more a matter of inconvenience than urgency.

4849



To provide backup power to its full service network, Telstra may need to install

kerbside power units throughout the country. These outdoor units would power
broadband links to surrounding houses and businesses. Outdoor power units would be

subject to environmental stresses such as heat, cold, humidity, insects and flooding, so

AR

robustness, protection and maintenance would be important. Telstra needs units that
will work in all Australian climates, from the hot and arid, to the wet and freezing.

How would Telstra manage such a power infrastructure? The tens of thousands
of outdoor units would need to be closely monitored and faults identified as early as
possible. Having been responsible for Australia’s national telecommunications
infrastructure for many decades, Telstra has a wealth of experience in supplying power
to the network under all conditions.

For example, Telstra has the largest solar powered network in the world, incorporating
many solar powered sites located at outback homesteads, repeaters and exchanges. TRL
has developed an automated system to monitor and aid the operation of these exposed
sites. This system may translate into an intel]igent power management system for

monitoring the tens of thousands of outdoor power units that may power the future

full service network.
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| Surge protection studies

TRL maintains a high-voltage laboratory
in Jrhich Telstra can test equipment for
lightning susceptibility. Among the

equipment items tested are Telstra’s
Tolﬁtﬂ.ﬂ.&ﬁ@.ﬁﬁes, and the units

through which customers access the l From the outback to
broadband pay TV network. Lthe kerbside

TRL is assessing the risk of lightning

damage to equipment and investigating How would Telstra monitor and manage
ways of minimising the risk. This the tens of thousands of kerbside power
includes developing protection units required to support a telephone
specifications for set-top units and the service over the pay TV network? The
more powerful and advanced network answers may come from TRL's experience
interface units that may one day in assisting Telstra to manage its solar
supersede them. TRL's research on powered network for outhack
Touchfone® telephones alone resulted in telecommunications.

an equipment redesign that will save One of the problems with batteries is
Telstra tens of millions of dollars annually. that there is no commercially available
Researchers also measure the effects of battery ‘fuel gauge’. TRL researchers,
lightning throughout Telstra’s network to however, have developed an advanced
determine protection requirements for software system for monitoring and
exchanges and customer equipment. assessing battery condition over time,

which should help Telstra reduce the
operating costs of its solar powered
B network. The system analyses changes
' £ in battery impedance, a key measurement
not available on existing monitoring
devices.
: In a breadband cabie network, the power
L Batteries and beyond s - S monitoring system could be linked to

' . T " network management systems monitored
The telecommunications industry is the - " from central management control centres,

second largest consumer of lead acid el ensuring rapid response to power unit
batteries after the automotive industry. | s z

Telstra maintains battery systems in each
of its 5,000 exchanges as hackup power
to keep telephone connections operating
during blackouts. TRL is helping Telstra
explore new ways of generating and
distributing power to future broadband
networks.



TRL supports Telstra’s business units and strategic alliances
at all levels - from participating in global trials with multi-
national companies, to gaining an understanding of how
customers wish to communicate and developing prototype
products and services.

Researchers help society invent the future. The researchers at TRL are no
exception — part of their job is to monitor global telecommunications developments
and alert Telstra to opportunities for Improving operations and service to customers.

Their participation in international and industry standards bodies such as the ITU
(International Telecommunications Union), TINA-C (Telecommunications and
Information Technology Architecture Consortium) and DAVIC (Digital Audio Visual
Council) means that rescarchers here can help shape the direction of new
technologies and be among the first in the world to transtorm these ‘paper’ standards

into working prototypes.
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The quest for leading edge technology is ultimately determined by the
market. What new services are people likely to demand? What are the systems
and network implications?

Rescarch at the Laboratories is organised into programs that correspond to
the needs of Telstra’s business units. This enables researchers to collaborate closely
with corporate, network and retail staff on projects critical to Telstra’s business
success —broadband networks, customer access, interactive voice services, human
factors, market modelling, electronic directories, security, mobile systems, service
assurance and network management. TRL has provided considerable support to
Telstra Multimedia Pty Ltd in its rollout and planning of new broadband services.

Researchers also collaborate with commercial organisations outside Telstra. They
have worked with Microsoft to evaluate the Microsoft broadband network operating
system (BNOS) for carrying interactive multimedia services over large networks.
They are working with other overseas and local companies to develop leading edge
desktop multimedia, intelligent agent, networking and sccurity technologies.

The Laboratories’ Socio-Technical Research Group has been using its expertise in
the social sciences to profile and explore telecommunications opportunities in
market sectors such as education and health. These researchers coordinate and
participate in trials involving universities, schools, hospitals and a range of
commercial and public sector organisations.

Through TR research collaborations with other research centres like the
Australian Photonics Cooperative Rescarch Centre, Telstra is able to tap into specific

technical expertise in arcas such as photonics and distributed systems.
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TRL's research and development
collaborations include a number of
Australian Cooperative Research Centres
(CRCs) - the Australian Photonics CRC,
the Distributed System Technology CRC
and the Research Data Network CRC.

Laboratories staff also manage many
projects within Telstra’s Centres of
Expertise program, through which Telstra
augments its in-house R&D. The program
funds work at the Teletraffic Research
Centre (University of Adelaide), the
Centre of Expertise in Distributed
Information Systems (University of
Queensland), the Switched Netwaorks
Research and Telecommunications
Software Research Centres (University
of Wollongong), and the Mobhile
Communications Research Centre
(University of South Australia).
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| A human perspective

TRL carried out a comprehensive study of
a large regional health service in Sydney,
documenting information flows between
health care workers to identify opportunities
for improved communications.

The study is one of a series that TRL has
carried out in association with the health
sector. Researchers have evaluated a trial
computer network in Brishane that gives
general practitioners access to hospital
information. They have also worked with
a major Melbourne medical centre to
document information flow hetween
cancer patients, medical specialists,
support staff and carers.

Educational institutions, manufacturing
companies, Telstra Multimedia Pty Ltd
and Telstra business units are among the
many customers seeking TRL's user
perspective on technology.




Researchers are working with Teistra’s information Technology Group (ITG) to evaluate
a Microsoft interactive TV system. The end-to-end architecture is designed to deliver

interactive multimedia services such as video-on-demand and home shopping. it
comprises Microsoft operating system software at both the customer and service
delivery end of the system; standard personal computers; ATM switching technology;
and experimental, purpose-built set-top units. The evaluation team developed a simple
application to test the system’s performance, and are investigating new applications
and ways of scaling up the system for larger trials.
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A technology that enables the copper ;
telephone network to carry datastreams
of up to 6 Mbit/s (e.g. video signals).

TM synehronous Tran ¢ Mode
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A hrgh bandwrdth low-delay, packet -like
switching protocol that allows voice, text and
data to be transmitted simultaneously over
optical fibre, coaxial cable or copper networks.

symmetrie Di

The smallest unit of digita! information used
by information processing, storage and
transmission systems. Bit is short for binary
digit. The binary system uses only ‘0’ and ‘1’
to represent all possible quantities.

A general term used to describe transmission at
bandwidths higher than 2 Mbit/s (e.g. high-
speed data and video services).

The integration of computing, communications
and content.
An international body — comprising the world’s
major telecommunications, computing,
software,.cable and consumer electronics
organisations ~ which assesses the
architectures, interfaces and protocols required
for digital broadband service delivery over an
open network environment.

A European cordless communication standard
that may be used in future PCS networks.

The integration of various applications onto

a single personal computer, often including
videoconferencing, audio, motion video, shared
applications and data.

A method of storing, processing and
transmitting information through the use of
distinct electronic or optical pulses that
represent the binary digits (bits) ‘0’ and ‘1"
Digital technologies employ a sequence of
discrete pulses to represent information, as
opposed to the continuously variable signals
of analogue technologies.

d Network)

A non- commercral Telstra network managed by
TRL that utilises ATM technology to support a
range of new multimedia and data services such
as information retrieval, remote medical
diagnosis and super computing networking.

A simplifiedr packet transport protocol used to
connect local area networks (LANS) over large
distances.

A Telstra term for the broadband access
network that will carry multimedia services
such as pay TV, and narrowband services such
as telephony, over the same cable and systems
infrastructure.

A shared broadband access architecture that
incorporates the optical fibre between major
exchanges, and the coaxial cables in suburban
streets that connect to customers. Currently

being used for Foxtel Pay TV.

An advanced software system that filters
information arriving at a computer from outside
sources, or is used to traverse the information
services available across a network in search of
user-specified information.
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Intelligent
A telecommunications network architecture that
employs computers to customise

telecom services for unique user needs, or

to create and implement new types of
telecommunications services in response

to market demand.

Internet (the Net)

A global inter-network of computers, networked
using Internet Protocol (IP), and linked via
telecommunications networks. The Internet
enables applications such as e-mail, the WWW,
file transfer and other services to run across
different networks and operating systems.

~ \

Internet Protocol
Part of the TCP/IP famrly of protocols
describing software that tracks Internet
addresses, directs outgoing messages, and
recognises incoming messages. Used in
gateways to connect networks at a high level.
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A digital network that provides an internationally
agreed standard for voice, data and signalling,
and brings higher bandwidth ~ and hence
multimedia capability — to the desktops of
individual users.

ITU (International Tel icatior 1
An rnternatronal standards body establlshed by
the United Nations which aims to establish
standardised communication procedures and
practices worldwide.

A short-range (typically within an office or
building) high-bandwidth communications
network that links computers, printers and
other peripheral devices under central control.

T e T A 4

/s Ul \!

Units for measuring the rate of digital
information transfer —a megabit per second

is a rate of a million bits per second; a gigabit, a
billion bits.
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A standards body that has proposed an image
compression standard for full motion video.
MPEG takes advantage of the fact that full
motion video consists of many successive
frames with large areas that do not change,
such as blue sky background.
Multimedia
The combination of multiple forms of media in
the communication of information between
users and machines. Communication formats
usually include voice communications (speech
recognition, speaker verification and text-to-
speech), audio processing (music synthesis,
CD-ROM), data communications and video.

-.:._n wih~ d

Communication technology with a data
transmission capacity of under 1 Mbit/s.
Includes online interactive services (e.g.
Internet), voice, facsimile services, slow-scan
video images and low-rate data transmission.

Software systems that provide an advanced
user interface and allow users to search
through and select from information stored
0N a server.

On a packet-switched network, data is packaged
and routed in ‘blocks’ or packets, each having a
header with the network address of the sender,
and the destination address.

PCS (Personal Co

sonal { imunication Services)
A term used to describe an rntelllgent digital,
two-way wireless telecommunications
system that may make ‘one-number, anytime,
anywhere’ communications possible. The
concept includes cordless telephones, cellular
mobile phones, paging systems and
intelligent networks.

PDA (Personal Digital Assistant)
A mobile terminal that combines any or all
of data, voice and fax functions with PC
functionality.

Yhatnant .;s
Technology based on the use of light pulses
to carry data, images and sound over hair-thin
optical fibres made of pure glass or other
transparent materials. Photonics offer extremely
high transmission speeds.

ic key cryp

A communications security system under which
each user is issued with a confidential private
key and a public key, providing more extensive

privacy protectlon than smgle key systems

no igita
An international transmission standard that
organises communications traffic in broadband,
optical-fibre, digital networks into
a hierarchy to achieve more efficient use of -
network capacity.

In telecommunications, a standard is a body
of rules defining the interfaces among
telecommunications devices and networks.
Currently established standards cover voice,
data, facsimite and video communications.

A software architecture designed to allow for
the global convergence of telecommunications,
computing, broadcasting and advanced network
management.

A method of transmitting analogue television
signals over a narrow digital channel by
processing the signal digitally. Video signals
can be digitally compressed by up to a factor of
100 for transmission at rates of between

1.5 and 6 Mbit/s.

A service through which customers could
access large databases of movies and other
video programs through a multimedia interface,
and control program viewing in the same

way as a VCR - using pause and rewind

for example.

A series of interlinked computer sites which
display text, graphics, images and sound. Users
browse the sites via a graphical user interface.
Web sites are like multimedia magazines, with
additional interactive features and links to other
sites.

An ITU protocol for packet switched networks
that facilitates the systematic, secure and
error-free exchange of information between
computers, terminals and the network.

An ITU standard that governs the user directory
structure in e-mail and electronic systems. In
theory, any e-mail user directory structured
according to the X.500 rules can be consulted
by any other standard-compliant

e-mail system.
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