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customer to add or remove a telephone

focusing on when developing new

line in their house or business - by merely

applications. Now, the challenge for Telstra

of a service is exponentially proportional

clicking a mouse button.

and for TRL, is to enable the successful

to the number of its users. It's only at the

While the Internet continues to enrich the
lives of people and enhance the efficiency
of business, there is another 'mega trend'

According to Metcalfe's Law, the value

transfer of our ideas from our Labs into

point that someone makes the technology

the market place.

affordable that it becomes relevant

In Launceston, we are conducting a

occurring in communications - mobility.

socio-technical study (called eLaunceston)

We have seen the mobile phone offer

of the type of factors which motivate and

telephony on the move, but as people

drive people to use the Internet. By trying

and potentially usable by the majority.
At TRL, we are working on products that
will not only help simplify people's lives
in an increasingly time-challenged century,
but will be affordable.

become more dependent on data applications

to better understand what people want

such as email, they also begin to expect them

from the Internet (and whether local content

I hope you enjoy reading our publication

that is directly relevant to their daily lives

and learning more about Telstra's

increases their usage patterns), TRL will

superior research capabilities. In the

to be mobile. So wireless data is taking off.
The mobile phone, which today is smaller
and lighter than ever before, is,iiet to become
the most widely available data capable device
in the world, permitting a variety of text,
voice and data transactions. Banking and
shopping are only some of the activities that
will be carried out by mobile phone users.
Telstra's mobile data plot is evolving rapidly.

be better placed to develop the type of

information age, where we have greater

products that people are looking for.

technical capacity for information, but

By using eLaunceston trial participants

less and less personal capacity to capture

as a test market, Launceston will be used

everything that's out there, the challenge

as a way of bridging proof-of-concept to

for Telstra is to focus on delivering the

commercialisation and getting the products

information you want - when you need it.

from the Lab to the market faster.

We already offer WAP services and have

A multimedia development laboratory

initiated commercial trials of GPRS in

is also being established this year in

Sydney and Melbourne - the first such

Launceston. A joint initiative of Telstra

commercial deployment in the world and

and the Commonwealth Government,

we are experimenting with equivalent

this project will provide high-speed digital

technology for CDMA, known as lxRTT.
The software and application-driven
future of communications, which will see
computers adapting more and more to
human needs and personal requirements,
holds tremendous opportunities for Telstra
and Australia. Pluggable, click-to-dial, easy,
integrated and automated are just some of
the key features that TRL researchers are

Hugh Bradlow
ChiefTechnology Officer

access for between 2,500 and 5,000 homes
and businesses in Launceston
and will become Telstra's trial site
for new online applications, especially
consumer services. The project not only
builds on the Commonwealth's existing
commitments to boost Tasmania's IT&T skills
base, but ensures that Australia is well placed
to seize the opportunities offered by the
information age.
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TRL's creative use of telecommunications

allows the business to participate without

and technology is helping business to

radical re-engineering of their current

capitalise on the vast opportunities

tools and processes.

offered by the Internet. Our resources
and know-how are helping businesses
to resolve their communications
challenges, leaving them free to
focus on their core business goals.
Business success will increasingly

It con be difficult forecasting markets
for new technology. TRL researchers
are investigating new modelling
techniques designed to evaluate the
potential commercial value of new
products in the Internet age. The aim

be dictated by the new information

is to help business better identify

technologies. They con help business

promising opportunities.

to realise the key drivers of increasing
business growth, improving efficiency,
reducing costs, and improving
customer service. TRL has a range
of initiatives aimed at providing
businesses with a competitive edge
in the new world.
For instance, TRL is helping business
get the best value from Internet
Protocol (IP) networks by improving
the quality of service and user access.
We are helping businesses make
the move into online trading,
creating an online environment for
business-to-business trading that

TRL has trialed a new technology called

Business TV which is aimed at improving
the efficiency of staff communication.
It is an IP-based video-distribution
technology designed for corporate
lntranets. Staff con watch video
programs on their desktop computer
screens, such as a message from the
boss, staff communications, a training
course or a live seminar. It's easy to use,
instantaneous and saves on time
and employee travel costs.
While email has been a boon to business,
some experts are predicting that Instant
Messaging (IM) will become a compelling
alternative, bringing even greater benefits.

TRL is looking at providing IM users with
integrated communications that will span
all telecommunications devices and media.
Notwithstanding the success of email
in the office, it can sometimes be difficult
finding the right person in a large
organisation. Telstra's on-screen internal
staff directory service makes the search
as easy as clicking a mouse.
TRL has successfully trialed an important
new feature, which uses the directory
to automatically set up a phone coll
between the caller and the staff
member listed on the screen.
The trend in communications is towards
hand-held and personal Internet-ready
devices - and Telstra's ultimate goal is
to provide an anywhere, anytime,
anyhow communications capability for
each and every customer. This presents
TRL with a number of challenges and
we are actively investigating new devices
and applications, with an eye always
on customer usability and relevance.

"Telstra's Ultimate goal is to provide an

anytime, anyhow

anywhere,

communications copobilitq

for each and everq customer."

More value from
business IP networks
It's becoming increasingly recognised
that quality of service (QoS) will be an
important issue for bus.ihess multimedia.
Many office desktop computers are now
equipped with microphones and video
cameras for applications such as IP
telephony and videoconferencing.
Most of today's corporate networks
can be accommodated on IP Virtual
Private Networks (VPNs).
Theoretically, this technology allows
each business to have a secure private
network and to share network capacity,
thereby reducing business costs.
But in practice, it's important to ensure
that each business network receives its
share of network capacity, and that its
performance is not adversely affected
by traffic on other networks sharing
the same pipes.
Current IP networks do not offer QoS
for different types of traffic. However,
the protocol and network design is
rapidly evolving to support this type of
capability. TRL is leading the way in the
8

deployment and engineering of these
new techniques.
TRL's integrated solution to QoS and
shared-capacity issues is based on IP
differential services technology and ATM
traffic management technology within
Telstra's new OMO (Data Mode of
Operation) network infrastructure.
Until now, IP-network access has mainly
been via ISDN or modem connection
to the telephone network. However,
cable, ADSL-copper, terrestrial wireless
and satellite offer the bandwidth
required for teleworking,
videoconferencing and telephony
applications and may soon become
more widely used. Further, the global
availability of ISPs (Internet Service
Providers) means that business travellers
can use encrypted tunnel technology to
securely communicate with head office.
TRL is developing architectures to make
access as consistent as possible for
users and administrators of private
IP-networks and I P-VPNs.

Openingthedoorto

easier e-frading

The Internet's impact on business-tobusiness (B2B) relationships has been
profound, with many companies
struggling to keep pace with Internet
technologies and protocols that are
required to operate effectively in an
online environment.
While the Internet has dramatically
changed the way we buy and sell
and has probably most noticeably
impacted business-to-consumer
trading relationships, its impact on
B2B relationships and the necessary
re-engineering of business processes
has also been considerable.
TRL has been working on a project
that will help more businesses make the
move into trading online. The project's
aim is to reduce the investment required
by businesses to perform trading protocol
conversions, business process mapping and
message format conversions.

The outcome will be an interoperable,
online environment for B2B trading,
which will make businesses independent
of trading protocols, Internet
technologies and business processes,
as well as change business relationships.
This leaves the company to focus on its
core business, without being needlessly
sidetracked by new technologies.
The online trading environment will
enable a company to both rapidly
establish and dismantle its changing
network of trading partners, with
minimal system development effort.
Businesses will also be able to subscribe to
different trading models - such as online
auctions - without having to change their
existing systems or business processes.

"This means that a company

focus on its
core business ... "

could continue to
'

Business TV puts everyone in the picture
The technical feasibility, usability
and commercial potential of Business TV
was put to the test by TRL this year
when a trial was carried out at a
Sydney Telstra site and coordinated
from TRL in Clayton, Melbourne.
Business TV is an IP-based
video-distribution technology designed
for corporate lntranets. Accessible
through a web browser, Business TV
enables live and pre-recorded video
programs to be delivered directly to
a company's desktop computers via
its Intranet.
Business TV offers many benefits. It
is cost-effective and easily deployed,
saving on employee travel costs and
requiring a relatively modest investment
in communications infrastructure.
At the successful conclusion of the
trial, information was gathered from
participants about quality of the audio
and video and also the usability of the
service itself. These results are being used
to refine the technology.
On a practical level, Business TV is
easy to use. A central server streams
programs over the Intranet at
predetermined times. Each user can
choose the desired program by clicking
on a program guide on their desktop PC.

The service may be used to broadcast
programs such as:
•

CEO messages

•

shareholder meetings

•

staff communication briefings

•

updates on processes and procedures

•

training courses and live seminars
(including slide packs)

•

industry news

Large, geographically dispersed
organisations would benefit most from
Business TV by using it to communicate
more effectively with staff. For example,
sales staff in state or regional offices .
could simultaneously view a presentation
detailing a new pricing structure or
product offering.
Unlike existing Internet browsing and
video-on-demand services, IP-multicast
technology involves unidirectional
information flow, which requires less
network bandwidth. Multicast video
is similar to broadcast TV in that each
program only ever occupies one stream.
However, multicast programs do not
need to be sent to every point of the
network, only to users requesting a
program. This is useful in corporate
lntranets, which tend to be congested.

IM Growth fastest in
Communications History
Instant Messaging (IM) is a rcpidlq
growing area of Internet communications
involving the spontaneous deliveru of short
messages between 'buddies' or friends.
According to the Wall Street Journal,
IM has grown faster than an!:J
communications medium in historq,
attracting about 80 million users b!:J
mid-1999. Market research firm,
Ferris Research, predicts that in five !:Jears
time, two-thirds of corporate email users
will be using Instant Messaging as an
alternative to email. Further, a recent
Computerworld surve!:J found that 17 percent
of US corporations had olreodu used
Instant Messaging for interactive chats.
Currentlu, IM is a computer-based
technoloqu that sits between
sqncbronous communications
(conferencing and real-time voice or text
chat) and osqnchronous susterns (email
and fax). Apart from instant text message
copobilitq, recent IM susterns integrate
other services such as email, voice-on-IP,

video conferencing and mobile phone
Short Messaging Services (SMS).
IM sqsterns rel!:J on the use of 'presence'
information to indicate the ovcilobilitu
of a buddq or colleague. For instance,
the buddq ma!:J be shown as being
'online', 'offline', 'video-capable' or ma!:J
have selected to displnq a message such
as 'don't disturb' or 'out of office'.
TRL is extending the vision of IM and
'continuous presence' susterns to provide
users with integrated communications
that will span all telecommunications
devices and media. Researchers are
developing services that make use of
user-presence information drawn from
a range of network and computing
resources and individual profile
information (personal preferences),
to provide intelligent sunchronous,
osunchronous and sernl-sqnchronous
messaging and real-time
communications.

Corporate Directory Dial trial
TRL has successfullq tested an
enhancement to Telstra's Corporate
Director!:! product, Viewsoo, which
makes finding the right person in a large
organisation as eaS!:J as clicking a mouse.
Developed b!:J TRL as an internal director!:)
service, Viewsoo is now a commercial
product used b!:J a range of large
corporate and Government departments,
providing fast computer-based access to
internal telephone directoru lists.
The trial of Corporate Directoru Dial
tested a new feature for the Viewsoo
sustern that enables users to initiate a
telephone call b!:J clicking on the number
disploued on the Viewsoo screen. Viewsoo
uses a browser style screen interface, and

the software enhancement makes the
numbers listed on the screen 'active'
links to an automatic dialling process.
When activated, Corporate Directoru
Dial software sets up a telephone link
between the caller and the recipient
on the screen. Once the desired number
has been double-clicked, the Corporate
Directoru Dial rings the calling pcrtu's
telephone. When the caller picks up the
handset, the program dials the number
of the desired recipient.
The three-month trial concluded at the
end of 1999 and involved more than 1700
Telstra emplouees, who found the new
system fast, accurate and easy to use.
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TRL has been working with internal
business units and industry partners
to prototype a digital 'media library'
for archiving and indexing multimedia.
The facility would enable multimedia
producers around the country to
browse, view and retrieve copies of
high-quality video and audio sequences
or programs over the Internet.
Telstra is targeting a service, based
on this prototype, at customers of its
new Digital Video Network (DVN).
The DVN is a high-speed connection
used by Australia's broadcast TV
networks to exchange video
program material.
Archiving and indexing of multimedia
content is still an adhoc, labourintensive and costly process for most
producers. However, the media library
prototype features intelligent indexing
software that streamlines the process.
For example, it provides a view of
key frames in the video sequence for
logging purposes, and also allows
entry of descriptive text information
for later searches.
The library, a shared but secure facility,
will handle all content storage - including
long-term tape archive - via reliable
digital servers. A user would simply log
into the data store to view "browse"quality video sequences over a secure
internet connection. Once the desired
sequence was found, a high-quality
copy could be delivered directly to
a production facility over the DVN.
While the media library may start
as an archive for individual producers,
Telstra anticipates that it will become
an important resource nationally, for
producers to exchange material and
keep track of copyright and royalty
payments in a secure environment.
If all producers used a shared archive,
it would reduce the cost of locating
existing footage and streamline the
exchange of multimedia material.
TRL has assisted integrating the
prototype facility's hardware and
software components. Telstra plans to
demonstrate the completed prototype
to the media production industry,
for feedback and further refinement.

' ... the media library phototype
features intelligent indexing
software that streamlines the
adhoc, labour-intensive and
costly archiving process.'
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Anywhere, Anytime, Anyhow
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Telstra customers will soon be able to
send and receive all types of messages at
any time and from anywhere in the world.
The trend in the Internet space today
is towards a proliferation of hand-held
and personal Internet-ready devices
and TRL is presently exploring
devices such as hand-held Personal Digital
Assistants (PDAs) and wearable computers.
Applications which are being adapted
for these hand-held tools include
Unified Messaging and a Personal
Information Manager (PIM). Unified
Messaging allows customers to access
all messages (email, voice-mail, fax,
SMS) through a single virtual mailbox.
Access to the virtual mailbox is

--

currently possible through email,
web browsers, telephones and mobile
phones. PI Ms offer customers easy
access to their personal information,
such as calendar, address book and
to-do list.
As with any new technology, human
factors are a key consideration and
TRL is also exploring customer usability
issues arising from the integration
of these devices and applications.
In the near future, customers will
be able to access their messaging,
PIM, and information services
from anywhere in the world, using
whichever device is available to them.
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ADAGE (Application Development and
Automatic Generation Environment),
a tool developed to allow businesses
to easily develop new applications
or modify existing ones without the
need for manuat software changes,
is being considered for web
browser-based applications.
Introducing ADAGE into an IT
environment has clear benefits.
Typically the implementation of
a business application involves
embedding business rules or processes
within the system software, and IT
specialists are needed to update
the software when business
requirements change.
Using ADAGE, an application designer
can draw the required user interface
screens, as well as the business process
rules on a graphical user interface,
eliminating the need for sophisticated
IT skill or coding experience.
Based on the information provided
by the designer, ADAGE then
automatically generates an expert
system application.
The designer can test the application
and then hand it to IT specialists to
add components to interact with other
systems and databases if required.
A unique advantage ofADAGE is
that at any time during the life
cycle of the software, the business
analyst can modify the applications
user interfaces and business rules
without requesting an IT update.
ADAGE automatically regenerates
the application system, saving
valuable time and resources.
ADAGE is suitable for any application
where a set of business rules can be
clearly defined.
The concept and architecture of ADAGE
has evolved through many years of
R&D into expert system technology.
The underlying expert system was
initially developed forTelstra's Mobile
Helpdesk, which has been in use
successfully for several years.
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Business opportunity or flop-portunity?
Anyone who still thinks that technology
forecasting in a global market is easy,
needs to refer back to the now legendary
comments made by Thomas Watson
(founder IBM) when he said that demand
for computers in the world market would
be satisfied by five machines.
With literally millions of PCs in today's
global marketplace, prudent business
leaders are carefully trying to wade
through the many seductive technology
ventures on offer to find those that are
credible and profit-making. At Telstra,
the same challenges are being faced as
the age of the Internet continually
generates on extensive range of
commercial opportunities.
TRL is developing conceptual
frameworks, tools and techniques
to evaluate the new business models
presented by emerging Internet
technologies. With backgrounds
in technology projects, TRL is ideally
positioned to objectively assess the
potential value of new products.

Traditional investment evaluation
techniques, such as Discounted Cash
Flow analysis, do not capture the
strategic value of some Internet
products. Objective assessment is
further complicated by the bewildering
variation in the demand forecasts for
Internet-related products and services.
Once the commercial value of new
products is assessed from a consistent
set of assumptions, care must also
be taken to appreciate their profitability
under alternative market scenarios
and growth assumptions. Ideally, the
techniques under development will
allow a product's value to be quantified,
enabling comparison with alternative
product and technology options.
Telstra is a major player in information
services but in an era where speed-tomarket is the catchcry, the company
needs to recognise new opportunities
quickly to remain at the top.

Through its infrastructure, access and

us to control functions and interact

People having a conversation with

connectivity, Telstra is bringing the

remotely - functions and activities like

computers over the phone? Yes, it's now

new information age into the lounge

home lighting, heating, cooling, security,

possible. TRL researchers have developed

room, the kitchen and the home office.

preparing the shopping list or even

numerous speech recognition services

This is happening as the online world

putting on the roast.

which make virtual 'personal assistants'

is defining itself in the context of
the richness and depth of new
content, applications and services that
are now available to household - and
other - users.

Whether it's a traditional or new age
business, the customer relationship
is critical. Two years work by TRL has

of computers by scheduling the user's
appointments, reading email over
the phone and finding information.

created online storefronts where the

The humble fridge is one of the most

customer at home can interact

enduring - and unchanged - electrical

PCs, phones (both fixed and mobile)

electronically with the customer service

appliances, until now. Equipped with

and televisions are increasingly doing

representative via the phone and

a touch display on the door and a

the jobs of each other - converging.

on-screen - using both voice and visual

barcode scanner, TRL's Internet Fridge

We can pay the bills and shop, play

cues. This may well be the future of

can receive and display email messages,

interactive games, run a business,

call centres.

telecommute, or just gossip - all from

and turn lights, heating, air conditioning
on and off at the touch of the display

home via the Internet. More and more,

panel. It can even create your grocery

ordinary household devices like the

shopping list.

refrigerator and microwave will have
embedded computers that will allow

"Whether it's a traditional or new age business,
the customer relationship is critical."
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elaunceston brings Internet
closer to home
Would local content make the Internet
more compelling for existing users and
entice new users to come online? The
answers will become clearer through
Telstra's elaunceston project being
managed by TRL.
The elaunceston project, a long-term,
in-depth study of Internet usage by
more than 200 Launceston households
and 25 local small businesses,
involves customer acce~ through
· the elaunceston region6l web
portal. TRL developed the portal
(www.elaunceston.com}, which
was launched in October 1999, in
collaboration with the people of
Launceston. (Portals are web pages
that aggregate information, links
and services for user convenience.)
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Because of its specific focus on the
Launceston community's information
requirements, the elaunceston portal
provides an ideal environment for
Telstra to explore the influence of local
web-based information and services on
Internet use. The portal, which includes
email, chat, discussion boards and local
homepages, can also deliver information
about Launceston to prospective visitors
and to other users around the world.
The project is bringing together TRL's
expertise in the following key areas:
•

socio-technical issues of Internet
use and web technology

•

user-centred interface design

•

personalised information transactions

•

frameworks for electronic business

Telstra set for
commercialisation
through 8-eLab
Telstra's new multimedia laboratory in
Launceston, officially opened in August
2000, will play an important role in the
commercialisation of Telstrq's future online
products by providing a trial site whereby
new multimedia applications can be tested
prior to wider commercial release.
Broadband eLab, or B-eLab, will be
a 'living lab' and will support the
introduction of experimental services,
especially consumer services, from initial
proof-of-concept to the point at which a
market trial can be established. It will be
staffed by about 25 researchers who will
give the Launceston community access
to new online applications through
limited market trials and early
deployment of new products. Some of
these initial products will be for application
in the area of multimedia call centres.
B-eLab is part of a larger joint initiative
between Telstra and the Commonwealth
Government, called the Launceston
Broadband Project. There are three
project components:

A new multimedia development
laboratory (B-eLab)
High speed digital access for
between 2,500 and 5,000 homes
and businesses in Launceston
Funding and support for hi-tech
businesses in the region as part of
the Federal Government's $5 million
development fund
The project will utilise the roll-out of
high speed digital access, using ADSL
technology. ADSL, which provides up
to 30-40 times faster access than from
a typical dial-up modem, will create
the residential online environment of
the future. A group of local consumers
with ADSL access will be given the
opportunity to trial newer, high speed,
online services.
The Launceston Broadband Project
will play a major role in ensuring that
Tasmania (and Australia) is in the
best possible position to seize the
opportunities offered by the
information age.

"Customers and CSRs
can

Can I help

you?

For many businesses today, the first
point of customer contact is not 'over
the counter' - more often, it is a
Customer Service Representative (CSR)
working from a telephony coll centre.
A customer calls with a query and the
CSR assists them verbally over the phone.
But what if service could be token a step
further with customers using both voice
and visual cues to interact with CSRs?
TRL hos done just that by refining
its vision of a multimedia coll centre,
making use of the web to create
interactive 'online storefronts'. In
other words by creating on IP coll
centre, customers and CSRs con now
simultaneously view and remotely
interact on the some web page - allowing
20

now simultaneou

the CSR to guide a customer through a
website during a sole or service enquiry
without interrupting their telephone
conversation. If necessary, the CSR could
also partially fill in a form which would
then be 'pushed' onto the customer's
screen, with the reverse also possible.
In 1999, TRL completed and
demonstrated a web online
collaboration package for use within
a multimedia coll centre.
The system offers such features as:

•
•
•
•

CSR-initiated web page navigation
collaborative web form completion
targeted information presented
to the customer
a coll-waiting style integrated
Internet/voice channel

The aim of the TRL work is to ensure
that the next-generation IP coll centres
ore fully integrated with Telstra's
business systems.

Computers that can learn
to speak and listen
TRL researchers have developed
numerous speech recognition services
that enable users to talk with computers
over the telephone. These services include
'personal assistants' that can schedule
a user's appointments and read email
over the telephone, and call centre
technologies that enable a user to
ask questions about Telstra products.
The major limitation in bringing new
applications like these to the public is the
time and cost required for development.
To work in everyday situations, these
applications must be developed to the
point where they can predict what people
are going to say, as well as understand
the meaning of those sentences. The
problem is compounded by the fact
that English is an irregular language.

Researchers are also developing speech
search engines that will help people
to find documents, such as news articles,
over the telephone by stating a topic
of interest. The search engine would
identify the topic and key information
in documents, and use them to build
the speech interface. TRL is designing
the search engine to be tolerant of
speech recognition errors caused by
noisy environments, and to improve its
performance by learning from past user
interactions. Already, TRL has succeeded
in devising techniques that can develop
applications in minutes or hours, rather
than days or months.

To overcome this problem, researchers
are developing software that 'learns' from
examples. The software is given examples
of sentences that people are likely to say
to an application, along with the
meaning of the sentence expressed
in a simplified way. The learning software
then automatically writes large portions
of the live service, fine-tuning and
generalising it by predicting similar
sentences to those it has encountered .

••••••••••••••••••••••••
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VoIP - the next step
~ in telephony

Telstra hos conducted o number of
•••• Voice-on-IP (VoIP) trials, both notionally
and internationally, to evaluate the
quality of IP-based voice services which are
;; the next step in the evolution of telephony.

I
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The next generation of telephony
services will exploit a common IP
infrastructure which supports voice,
data and video. Voice will be carried by IP
packets on this infrastructure. To ensure
that customers experience a telephony
service that is consistent with, or surpasses
that currently supported by the Public
Switch Telephone Network(PSTN),
much remains to be developed in VoIP
technology - including quality assurance,

" • monitoring equipment and analysis tools
~ for network management and reporting.

U

By its 'packetised' nature, VoIP introduces
its own peculiar set of impairments to voice
quality, over and above \krose experienced
in the PSTN. IVlost notable, are those caused

• - by packet loss and packet 'jitter' or delay
variation in the delivery of the voice packets.
End-to-end delays are also o problem
in today's generation of VoIP equipment.
The total impact of these impairments
on the customer is difficult to quantify
and there are no commonly agreed
'quality metrics'.

0
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Internet fridge for
the new millennium
Despite the pace of change that
is sweeping across the electrical
appliance industry, the humble
refrigerator has largely remained
untouched - that is, until Telstra
researchers decided to update the
archetypal whitegood for
the new millennium.
Proving that the Internet has the
potential to impact on even the most
everyday items - such as those sitting
in your kitchen - a team at TRL has
devised the Internet Fridge.

The trials, which involved TRL, have
provided an in-depth statistical analysis
of the performance of VoIP services and
networks. Telstra now has the tools for
measuring end-to-end voice quality,
monitoring the dispersion of VoIP
call trafffic and faults and analyzing
customer call holding time behaviour
in the presence of IP packet loss.

The most visual parts of the Internet
Fridge include its large touch-sensitive
display on the outside of the door, the
barcode scanner at waist-height and the
cable trailing out the back for connection
to the Internet. But as well as looking
impressive, the fridge's applications
provide a significant enhancement to
the most basic of kitchen routines.

These tools have been deployed in the
Asia Pacific Internet Community (APIC) VoIP
Trial, Telstra Internet Telephony Trial
(with Telstra UK), Global Clearing House
Trial and Internet Call Waiting Trial.

For instance, instead of leaving messages
to other household members by sticking
them on the fridge with a magnet,
messages can be emailed directly to the
Internet Fridge's display from any email

account or WAP phone. Similarly,
children's artwork can be emailed
straight to the fridge door and the
latest take-away menus and advertising
offers can appear on the fridge and
then disappear when out-of-date .
A shopping list can also be created by
swiping the bar codes of empty products
in front of the fridge before throwing
them out. This list can then be read on
a WAP phone when out shopping, or if
you are time-poor, the supermarket can
simply deliver the products to your home.
But perhaps the most powerful aspect
of the Internet Fridge is its integration
with other household appliances. Any
of the lights in your home can be
turned on or off from an icon on the
display panel, while the air-conditioning,
spa and alarm system can all be
controlled without leaving the kitchen.
It's hard to know when something like
this concept fridge will be in everyone's
homes, but it does show the potential
of the Internet in making our increasingly
busy lives a little less hectic.

"In a few years, there will be more wireless
appliances connected to the Internet than
there are PCs in the world."
Mobile telephony has changed the
face of communications. The next step integrating the ubiquitous a~cess of
mobiles with the Internet to enable
the transmission of virtually unlimited
amounts of data - will be even
more compelling.

In Australia, Telstra leads the mobiles
space. It has the largest number of
customers, the highest quality networks
in terms of in-building and geographic
coverage and two national digital mobile
networks - GSM and CDMA - with
94-95 percent population coverage.

We are moving to a world without wires
and mobility will play a central role in
the future of the data paradigm.

Telstra's mobiles pre-eminence is not
only in terms of market share, but
also in terms of quality of customer
base, technical innovation, value-added
features and sophisticated customer
service. In all these areas, TRL plays
a key role.

In Australia, it is projected that mobiles
will soon overtake fixed line phones
to become the most widely available
data capable device. In a few years,
there will be more wireless appliances
connected to the Internet than there
are PCs in the world.
Wireless communications and broadband
are the next wave of technological
innovation. Combined, these two
elements of the communications
revolution will mean that Australians
will be able to go online, anywhere,
anytime - using lightweight, wireless
devices, which permit a variety of text,
voice and data transactions.

Telstra is using artificial intelligence to
help run the mobiles network. It has
developed and trained more accurate
modelling tools which seek to anticipate
changing customers needs in relation
to their mobile service. The modelling
tools identify trends in past customer
data, impose these on current data,
and subsequently, help predict future
customer trends.

Service quality is a key driver in the
highly competitive mobiles market.
TRL researchers have been involved
in work that protects customers from
signal interference in those channels
used for mobile telephony.
TRL has written a program that
can assess the intensity of radio signals
around cellular mobile base station sites.
The radio signals from a mobile phone
may be amplified by certain hearing
aids. TRL has worked with manufacturers
and hearing-impaired people to produce
an Australian standard and develop
special accessories to ensure mobile
phones can be used with hearing aids.
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m
Predicting customer trends
Like most large companies today,
• Telstra's investment in customer
communications - in the form of
telemarketing, bill inserts, direct
mail-outs, or email messages
- is immense.
However not all communications are
necessarily relevant to each customer.
So how do we ensure that customers
only receive information they want?
TRL researchers have developed more
accurate predictive modelling tools that
identify trends in past customer data and
then impose these on current data to
forecast future customer trends. Althbugh,
like weather forecasting, there are no
guarantees, predictive mo~elling does allow
Telstra to zoom in on 'populations of

interest', which can significantly increase
the efficiency and profitability of its
customer communications.
These predictive tools are being used
to help Telstra's mobiles business retain
customers. The tools enable Telstra
OnAir Marketing to identify users likely
to either disconnect from /vlobileNet®
or to upgrade their service in the near
future. Telstra can then selectively

approach these customers through
telemarketing, direct mail-out, or S/vlS
messages sent directly to a customer's
mobile phone.

Smart tools sharpen
mobile network
TRL researchers have developed two
'smart' software tools that enhance
the quality of mobile network
operation while reducing costs.
The 'Quokka' network-performance
management tool is being evaluated
for commercialisation by US
telecommunications leader, Lucent
Technologies. The other tool - 'Carman'
(formerly known as 'Cardinal'), which
manages the clearing of customer
reported faults - has been implemented
nationally and will be used to help
Telstra meet new service-level guarantees
for MobileNet® customer service.
Some faults which affect mobile service
quality may not become obvious
until they are reported by customers.
Typically, a mobile network cell is
monitored for hundreds - in some cases
thousands - of network performance
indicators. Telstra MobileNet®, for
example, comprises thousands of cells
that generate hundreds of thousands
of performance-indicator graphs daily.
Isolating abnormal data patterns or
'signatures' manually is a slow process
that can result in delays of days or weeks
in identifying hidden network problems enough time for the problem to affect
customer service.

'

TRL has used artificial intelligence
techniques to capture the combined
knowledge of experts working in mobile
network performance management
to develop the two complementary
software tools, which automatically:

•

analyse fault and performance data

•

recognise related or abnormal
patterns

•
•

make a diagnosis
keep track of corrective action

While Quokka analyses network
performance data, Carman is designed

to cluster diverse customer fault
reports into a pattern that may be
traced back to a single network fault.
Carman enables MobileNet® Customer
Service Representatives (CSRs) to
accurately report on the status of a
customer-reported fault in response
to further queries.
Quokka's power and efficiency was
noticed by Lucent engineers, who first
came across the software tool during
a site visit to TRL's labs in Melbourne.
Lucent has since signed a contract with
Telstra to commercialise Quokka globally,
and is adapting it for its use in the US.

Service guarantees for
mobile data customers
TRL has been working hand-in-hand with
Telstra's mobiles business unit, Telstra
OnAir, and others to develop new mobile
services, such as e-commerce, web
browsing and mobile multimedia.
While the mobility factor of these on line
services will attract corporate customers
such as banks, these customers will also
demand the high levels of service security,
reliability and quality similar to levels
offered by fixed-line services.
The problem is that radio channels are
inherently more 'noisy' and more open
to signal interference than wires or
cables. However, TRL researchers have
applied their knowledge to an analysis of
GStvl radio channel performance in various
28

environments. The result has been a set of
recommendations for a 'channel allocation
strategy' in Telstra's GStvl network.
Once implemented, these recommendations
should enable Telstra to meet the high
service guarantee levels requested by
corporate mobile data customers.

Accurately measuring
EME Levels
As part of Telstra's ongoing commitment
to EME (electromagnetic emissions)
sofetq, TRL has developed a new
experimental fccilitu to occurotelq predict
absorbed radio frequencu (RF) fields in
the human bodu when it is exposed to
emissions from radio equipment.
Measurements are conducted on
different 'bodq phantom shells'
containing a special mixture that
simulates the electrical properties of the
human bodq. A computer-controlled
robotic arm positions a miniature electric
or magnetic field probe in a precise and
repeatable pattern. The probe's
measurements are used to calculate the
energ!:J absorbed inside the bodu during
exposure to radio emission equipment.
This estimate of energ!:J absorption known as the specific energ!:J absorption
rate (SAR) - provides a basis for RF safet!:J
limits in national and international RF
exposure standards.

TRL is now able to measure the
SAR induced inside the human bcdq
from exposure to various radio sources
- such as small base-station antennas
and mobile phones - far more
cccurotelq than other estimating
techniques, which are based on
ambient field exposure levels outside
the bodq. This will enable Telstra to
deliver its mobile and radio services
more efficientlq, while ensuring it
complies with Government mandated
RF sofetu standards.

Wired into wireless
In anticipation of the Australian
Communications Authority's (ACA)
plans for upcoming spectrum auctions
and the recent emergence of several
;narrowband and broadband wireless
local loop technologies, TRL recently
conducted a study on the applicability
of wireless/satellite, which will
significantly impact fixed, mobile
and broadband business.
The findings are assisting Telstra to
identify new opportunities to reduce
costs, provide better services and compete
effectively in the access market, with
a particular focus on delivering higher
performance and broadband service
to rural and remote parts of Australia.
The study has also provided a framework
for evaluating the potential value
of spectrum and likely competitive
impacts from the use of ,wireless/satellite
technologies by other operators.
Wireless in the local loop offers a
potentially cost-effective solution for
providing the 'last mile' broadband
access where traditional copper and

fibre are not viable solutions - due to
factors, such as low population density,
difficult terrain, or filled cable ducts.
A three-tiered approach was adopted
in order to establish drivers for the use
of wireless/satellite technologies in
Telstra's access network. This included:

•

A product view covering basic
access, Internet access, dedicated
medium speed data and high speed
data including ATM and broadcast

•

A customer view covering
residential, small and medium
enterprises and
corporate customers

•

A geographic view, where remote,
rural, suburban and urban factors
were taken into consideration

The study also considered recently
introduced technologies just entering
the market place such as the Local
Multichannel Distribution System,
(LMDS), broadband satellite systems
and evolved GSM and CDMA cellular
mobile technologies.

TRL supports the introduction
of the CDMA network

'
As a result of the Federal Government's
decision to close the analogue (AMPS)
mobile network on December 31 1999,
Telstra committed to building a
replacement network based on Code
Division Multiple Access (CDMA)
technology.
After extensive evaluation, CDMA was
chosen as the preferred network as it
would enable Telstra to both keep pace
with growth in the Australian mobiles
market and provide a service for
customers living and travelling in rural
and remote Australia.

Telstra was committed to responding
to any customer issues and this is
where Telstra Research Laboratories
(TRL) stepped in.
TRL worked with Telstra's mobiles
business unit, OnAir, to develop guidelines
for the use and installation of repeaters a method for amplifying and transmitting
CDMA signals. The use of repeaters would
provide customers with a fast solution
and extended mobile coverage.
The team's skills covered a range of
activities including; building test hardware
and specialised installations, detailed
analysis of results and formulation of
design and installation guidelines.

In the early stages of implementation,
Telstra received feedback from customers
that the CDMA network coverage in some
The project team helped determine
parts of rural Australia was not exactly
site locations for testing and developed
the same as the former analogue system.
project plans in order to meet the tight
deadlines. Specialised hardware for
It was recognised that while CDMA and
mounting and testing CDMA repeater
analogue coverage are comparable,
performance and its impact on the
they could not be identical.
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broader CDMA network was developed
and the results then analysed by
the TRL team.
Much of the work was carried out in
remote areas of Victoria, with testing
conducted at night and over weekends
to minimise disruption to the network
and ensure project deadlines were met.
The CDMA Repeater Design and
Installation Guidelines are now in use to
design and install CDMA repeaters which
are playing a crucial role in the CDMA
network roll-out for rural Australia and
in heavily shadowed urban areas such
as tunnels.
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DM O was established to consolidate

Once people are connected, there will be

Telstra's m ultiple data and Internet

little em phasis on the access technology

based networks and supporting system s

and more on the services provided.

into a single, new generation network,
supported by an enhanced service
managed capability, to meet the
explosive grow th in data and
Internet products.

,.

The transform ation of Telstra's core
network through the DM O strategy
is accom panied by changes in the
custom er access network to optim ise
it for broadband and high-speed
data services.
One of Telstra's broadband objectives
is to ensure that regardless of the
delivery technology - ADSL, cable

Managing, m aintaining and constantly
im proving all these networks to ensure
superior custom er service is a huge
undertaking - and one in which TRL
features prominently.

TRL continues to investigate and develop
a range of innovative technologies and
monitoring and management tools
to prepare our networks to support the
new age services. TRL has developed a
number of ways to 'keep an eye' on
what is happening in the networks,
enabling us to fix - even anticipate faults and maintain and improve services.

For example, a new system developed
by TRL helps prevent network congestion
from moss-calling events, such as radio
phone-in competitions. With the click
of a mouse, traffic managers con 'see' ·
unusual coll volumes and protect the
rest of the network from their impact.
TRL hos also devised a way of
automatically detecting faults in the
telephone network. This innovative
architecture enables a pattern of faults
to be detected and eventually, may
also be capable of assigning the job
automatically to a field crew. Faults
can now be fixed before they become
a problem for customers.

or satellite - the service will be
transparent to custom ers.

" ... regardless of the delivery technology

ADSL, cable or satellite

the

service will be transparent to customers."
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"Researchers
developed
•

•

the VISIOn
for Telstra's
future network."
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Intelligent software nips
faults in the bud
'·
Keeping Telstra's massive network in
sound working order is no mean feat.
Because the network is largely buried
underground or suspended by poles
in many different types of environment
and climate, it's vulnerable to damage
from weather, animals, plants, humans
and machinery.
Indeed, running the network is a major
operation that is carried out 24 hours
a day, 7 days a week by highly skilled
technical staff. Even accounting
for the fact that Telstra's network is one
of the most sophisticated and technically
superior networks in the world, it is not
immune from the occasional fault.
In the past, these faults were often not
identified until complaints were received
from customers, requiring field crews
to go out and locate the problem. The
resulting delays in fault rectification
led to customer dissatisfaction.

TRL has developed an innovative Fault
Management Integration (FMI) system
architecture to detect automatic cable
failure soon after a failure occurs.
This system architecture makes inferences
about faults using routine data from
telephone exchanges. A call to a faulty
number, for example, will result in a call
failure record at the nearest exchange;
this customer fault report can then be
cross-referenced to another fault report,
and so on.
In partnership with IBM-GSA, TRL has
developed a related Test And Diagnosis
Server (TADS) intelligent system, which
collects relevant fault information from
telephone exchanges along with
customer fault reports, and analyses the
data for fault patterns. When a customer
reports a fault, TADS tries to match it
against known fault patterns to decide
whether the report is related to a known
problem. TADS can also schedule a test

to check the customer's line condition.
These actions can be initiated with a simple
click of a hot-button located on
the PC of a Telstra service consultant.
TADS consolidates fault information for
field staff so that they can deal with the
actual fault, rather than respond to
individual customer reports related to the
fault. TADS also enables Telstra consultants
to provide customers with more accurate
fault information. TRL is now working to
make TADS even more proactive, so that
when it detects an underlying fault
pattern, it automatically creates a ticket
of work for field crews, enabling Telstra
to fix faults before they become a problem
for customers.
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" ... enabled Telstra to accurately

performance
Big Pond® Advance

monitor the
of its

for the first time."
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Taking the lead in

enhanced Internet voice services

In recent years, the global
telecommunications markefhas
shown a massive surge of interest in
using Internet Protocol (IP) networks
to carry telephony services.
While call traffic volumes carried on
data networks are still lower than
those carried by traditional telephony
equipment, the trend towards VoIP
appears irreversible.
Traditional telephony networks have
been designed and optimised to deliver
a single application - voice - which they
do very well. However, VoIP networks
operate in a totally different way.
The difference becomes important
for enhanced voice services such as
International FreeCall and Priority One3.
These have been efficiently handled by
centralised components within the
telephony network collectively known
as the 'Intelligent Network' (or IN) .

Telecommunications operators globally
have invested heavily in building and
operating IN infrastructure.
However issues arise when trying to
integrate IN services and infrastructure
with the new VoIP networks. Therefore,
until VoIP hardware vendors develop a
solution, this gap in the IP voice services
market will only be claimed by those
operators able to devise an interim solution.
Telstra has taken the lead in Australia
by designing and validating an innovative
way of providing IN services over a VoIP
infrastructure. The method involves
interfacing traditional telephony IN
components to Telstra's VoIP platform,
enabling Telstra to deploy fully featured
telephony services within an Internet
environment.

" ... enabling
Telstra to
deploy fully
featured
telephony
services within
an Internet
environment."

••••••••••••••••••••••••••••••••••••••••••••
39

Delivering more affordable, long-distance
communications across Australia is one
of Telstra's goals and TRL is developing
technoloqq solutions to help drive down
long distance costs.
One such technoloqq is Wavelength
Division Multiplexing (W DM). The
technoloqq that makes WDM sqsterns
attractive for long distance communications
is the optical amplifier, which boosts the
power of each colour signal ever!:J 100 km.

In a WDM sustern, an optical fibre carries
man!:J colours (or wavelengths) of light
instead of one. This more efficient
resource use leverages Telstra's
investment in optical fibre 'plant' and
siqniflccntlq extends its value.
Telstra first deploued its WDM susterns
in 1998 between Melbourne and Sydney.
It has since been installed on other bUS!:J
routes and now links with international
submarine cables on Australia's west coast.
At the time of writing, Telstra has
deploued WDM sqsterns with an optical
reach neortq twice that of sqsterns
elsewhere. This has involved the use of

special techniques - such as dispersion
compensation - to adapt the optical fibre
network for high-speed WDM
transmission. As a result, Telstra will
be able to expand network copocitq
more ropldlq in the fast changing
communications environment.
TRL is developing technologies for even
more efficient, higher speed WDM links,
further adding to Telstra's abilit!:J to
ropidh, expand ccpocitq.
The rapid growth of the Internet and
the introduction of broadband access
have increased the demand for network
copodtq, a demand that can onl!:J be
met b!:J optical fibre technologies.
Future optical networks will be able to
route high-speed signals opticollg on
the basis of colour. TRL is developing
architectures based on wavelengthrouting for Telstra's core and
metropolitan networks.

e

••••••

" ... a unique, compact
battery-operated detector unit to

monitor the presence
of airborne zinc whiskers."

Forging partnerships is an important part
of Telstra's strategy for business growth.
Partnerships can contribute expertise, business assets, customer bases
and market coverage. Partnering is an important strategy to meet customer
requirements in a telecommunications environment that is both highly
competitive and constantly changing. No one company can go it alone
in providing customers with all that the new environment has to offer.
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For Telstra, our partnerships must -

Partnerships share both the risks and

TRL is working with Bionic Ear Institute

the rewards. They help m eet challenges

scientists to see whether their work

•

Add shareholder value

•

Mutually grow revenue

•

Enhance our com m unication

and telecom m unications know ledge

and inform ation services

to partnership alliances. Through our

•
•

Deliver value to custom ers

on how the brain processes the speech

and find solutions.
TRL brings a valuable technical insight

detailed understanding of technology,
and the im pact of that technology on

Foster inform ation and

Telstra's netw ork and custom ers,

opportunity transfer

TRL researchers can identify and

Our partnerships are with a range of
sectors - vendors, suppliers, governm ent
departm ents, other com pan,ies (even in

evaluate new technical developm ents
of potential value, for not only Telstra,

For instance, TRL is working with
researchers at Lucent Technologies

and, the most im portant partnership of

in the United States and the United

all - with our custom ers.

Kingdom to better understand what

core business of carrying com m unication
signals, different industries ore working

custom ers will want from third
generation m obile phones - what kind
of services will be relevant to their lives,
and at what price.

together for the first tim e. A new

In another initiative to encourage

approach is required, based on

e-business, TRL has developed software

im agination, innovation and collaboration.

which issues digital certificates to people
and com puter system s to ensure online
security. This softw are has been licensed
by a local high-tech com pany, Adacel,
to develop it further for global m arkets.

"Partnerships share both the

the rewards. They
and find solutions."

noisy situations associated with
mobiles and payphones. It is hoped
the benefits are mutual - im proved
and new services for our custom ers,
and im provem ents to the bionic ear.
TRL is also making available to the wider
services, which provide assessm ent

business units, the com m unity generally

Telstra break out of their traditional

im prove the perform ance of speech
recognition system s, particularly in

market its specialist electronic evaluation

but also the wider industry.

som e cases com petitors), other Telstra

As telecom m unications com panies like

signals it receives from the ear can

and failure analysis of integrated
circuits and other sem i-conductor
devices. The telecom m unications,
electronic engineering, defence, law
enforcem ent and university research
industries are now availing them selves
of these world-class services.
TRL continues to support Telstra's
business units in in-house, project-based
partnerships, providing skills in areas
such as software engineering, artificial
intelligence and neural networking,
system s integration, interface design,
hum an factors research, broadband
services and optical fibre technologies.

ri S ks and

help meet challenges
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Third-generation (3G} mobiles hold the

It's im portant research for anyone

their working and personal lives.

prom ise of on entirely new world of

following predictions by experts that

The results hove given Telstra

com m unications in which the boundaries

by 2005, the am ount of data traffic in

and Lucent a deeper understanding

b.etween telephony, m obiles and the

cellular mobile networks will overtake

of features that will make future
services frlendli, and easy-to-use, as
well as identifying features that will be
undesirable from the user's perspective.

Internet will be indistinguishable - but

voice and will require connection

which services will users wont?

speeds of up to 2M bit/s.

W ill they wont to use a 3G mobile

Today's cellular networks cannot

phone to read em ail and do banking

cost-effectively cope with high-volum e,

transactions, or to look at a friend's

high-bit-rate data traffic, hence the need

holiday video and listen to the latest

for mobile network operators worldw ide

m usic tracks while viewing video clips?

to develop third-generation (3G) wireless

Or will they wont to do it all?
To find the answer to these and other
questions, a project team at TRL is
collaborating with Lucent Technologies

netw orks. (To put the new term inology
into context, analogue and digital mobile
voice networks account for the first and
second generations, respectively).

in the USA and the UK. The collaboration

Participants involved in the research trial

has included a large trial of 3G services

have been sending and receiving video

and hos involved people from different

im ages and accessing high-quality sound

market segm ents.

recordings in various settings. They then
assessed the value of the trial services to

3G mobiles hold the promise of on
entirely new world of communications,
in which the boundaries between
telephony, mobiles and the Internet will
be indistinguishable. The two companies
have also been investigating the most
cost-effective options for building and
operating 3G networks. A key issue is
minimising the number of base station sites
required to support high-bit-rate services
(which tend to require smaller cells), while
accommodating the vast numbers of users
predicted for 3G mobile networks.

"3G mobiles hold the promise of an entirely new
world of communications."
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e-directory and e-security
software to improve

e-business
TRL's early involvement with standardsbased electronic directory and security
software has resulted in the licensing
of two globally competitive software
items that will be essential for the
growth of e-business.
One of the developments is a Certification
Authority (CA) that issues digital certificates
to people and computer systems.
The certificates are used in association with
individual public and private software 'keys'
to verify the identity of each party involved
in an electronic transaction. Messages or
transaction data can thus be encrypted
to ensure they can't be read by outside
parties. They can also be digitally 'signed'
so that a user's or computer's identity can
be verified.
Telstra has used the TRL-developed CA
in trials of several services planned for the
future. Local high-tech company, Adacel,
has licensed the CA software to develop
it further for global markets.
The second item of licensed software is
an online directory product known as
Viewsoo, which TRL developed and trialed
as Telstra's online corporate directory.
The directory, accessible to all staff,
carries information such as an employee's
(or business unit's) name, address,
phone and fax number.
Because Viewsoo was one of the
first online directories to conform to
the international X.500 standard, it
has achieved mainstream corporate
acceptance globally, and is used
within several large corporations and
government departments. (In this context,
a standard is a 'universal' electronic
format designed to operate across
different software or hardware platforms.)
Viewsoo has also been licensed for further
commercial development to Adacel, as
well as to the global telecommunications
equipment provider, Nortel.
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TRL evaluation services
reach wider markets
World doss micro electronic evaluation
services provided by Telstra ore now
available to the wider telecommunications
and electronic engineering industries.
Recognised as one of the most
comprehensive analysis facilities
in Australia, TRL's specialists provide
assessment and failure analysis of
integrated circuits and other
semi-conductor devices.
TRL's assessment of quality,
reliability, design and cause of failure
of semi-conductor devices makes use
of a variety of cutting edge techniques
such as Low Light Level Emission
Imaging, and timing and voltage
acquisition from integrated circuits
using Electron-Beam testing.

••...•

For many years, TRL has evaluated
and improved performance reliability
of communicotion equipment such as
switching networks and tronsmission
networks, and contributed to Telstra's
leading position within the rapidly
developing telecommunications industry.

This specialist role for Telstra's
telecommunication needs has provided
TRL with unique skills and experience
which can now be used by other
organisations requiring detailed
evaluation of electronic circuit and
semi-conductor performance.
TRL's services are now being used by
a wide voriety of industries, such as
defence, law enforcement and university
research, and have assisted the
performance evaluation of electronic
circuitry used in diverse applications
including automotive electronics,
radio transmitters and smart cord
readers and terminals.
TRL services include the assessment
of performance of electronic circuits
and other semi-conductors, analysis
of suitability of components and
materials, and evaluation of options
for performance improvements in terms
of materials or circuit design.

Finding bright and innovative graduates to fill

positions at Telstra Research Labs is becoming
harder. And that's not because there's no quoliti, candidates out there.

On the contrary, the quality is still there, but there's just not enough of
it going around. The fast pace of the telecommunications industru,
combined with increasing competition for the pool of graduates coming
out of Australia's universities each year, means that finding enough
people to hire is becoming a lot harder for Telstra's prestigious research
laboratories than it used to be.

so

W ith a national shortage of mobile

The second critical recruitm ent activity

com m unications and Internet skills in

involves approaching universities directly

Australia* - skills desperately needed

and prom oting TRL to students.

by the telecom m unications industry -

Telstra has a high standard for

Telstra is being forced to adopt a

recruitm ent and often hos to project to

stronger graduate recruitm ent strategy.

over tw o years ahead. By getting more

In an effort to encourage university
graduates to join TRL, an aggressive
tw o-pronged recruiting program is
under way, targeting talented students
with specific degrees from the top

directly involved with the universities,
a bank of goodw ill is created.
* Federal Government figures predict a
shortage of almost 200,000 skilled people
in the IT industry over the next five years
- The Australian, pg 53, 2/5/00

15 universities around the country.
Relevant degree courses include
Name:

engineering, com puter scie~ce and IT

Vivek Mittal

as well as sciences such as mathem atics,
physics, psychology econom ics

Degrees: Bachelor of Science (Computer)

and econom etrics.

&

Bachelor of Engineering (Electrical
Computer)

Telstra offers an Undergraduate
Education Fellow ship Program , which is

&

Studied: Monash University

extrem ely selective and com petition for
placem ents is strong. Between 10 and 15
students in the second last year of their
degree are offered a cash incentive of
$9,000 plus paym ent to work on a
defined short-term project during their
sum m er break.

Name: Tom Lord
Degrees: Electrical Engineering & Science

Studied: University of Sydney
"TRL has a good budget for research and

"With the current IT shortage, most of
my university colleagues were offered
jobs six months before graduation.
I was approached by other IT companies,
but had no hesitation in accepting
TRL's job offer ... it's a positive, exciting
place to work and it has given me the
chance to participate in a variety
of innovative projects."

an attractive graduate package, but it was
the opportunity to work with a leading
telecommunications organisation that
clinched my decision to come to Telstra."
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Rewarding Research
Exc~llence · ,.~
Colvin Stein ortdAdern Kowalczyk
are the first recipients of Telstra's new
Distinguished ~esearch. Fellow Awqrd.

The Aw,mHor resecrchexcellence,"
which re,rngnises the contributions
of outstanding. individuals, who have
~xhiNted sustolned end effective
techrricct leadership in:·R&D at TRL,
is the first of its kind for Telstra and is
indicative -of the organisation's .support
for ~.wu:ndbreakin9 research amid·
an. increa?ingly competitive
telecommunications environment,
.,· i elstra Boord Director, Dr John Stocker.s
.. · presented the awards to Calv(n anct Adam.

_ Calvi~, whojoined .,r elstro .in 1987, has
brouqht to fruition a series @f major
new products and platforms for
Felstruin the areas of intelligent
networks: and lntetnet-reluted voice
services. He wGJs responsible for f· ~
obtaining three internotionet patents · .•
for telecomrnunicutions devices nnd _ ~
systems. In recent year's, C~lvin. has
been responsible for a new stream
of products - such as 'did: to cull', '· ."
virtual 5econ9 line and the doorphons, ·
These services. have been. truly
gr.oundbreaking.
·
:.·

•• ,

•t::

Adam joined Telstra fn 1984 after __ .,.
a research career in arnderi'iia.
''' ·
Adam created and sustaine_? a new,
and important area of research - ,,
machine learning and neural network
t~eory. Witb his strong leadership
end his support of other researthers,
he has brought (] very wide range of
data rnii:,ir\g applkations. to prncticol
use In Telstra,
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Working at Telstra
Research Labs

Anthony Beitz
Beng (Elec) Hons, BSc
6 years with TRL
"TRL offered me the type of work
I was seeking."

All the projects I am involved with are
in the multimedia products area - I
have multiple roles in both technical and
managerial areas. One of my current roles
is coordinator of the Multimedia Products
Research Group. I am also involved with
R&D for advanced forms of information
navigation - such as personalised access,
automatic clustering, intelligent indexing
and natural language interfaces.
Being exposed to leading edge
technologies and having a fair amount
of client contact, I have obtained on
insight into Telstra's future direction and
feel as though I am able to influence the
company's decisions about this direction.
I was offered a scholarship by Telstra the
year before I graduated and I came to TRL
for holiday experience. Upon completion
of my degree, I was offered full-time work
with TRL and didn't hesitate in accepting
the offer because of the difficulty in
obtaining good research work in Australia,
not to mention that TRL was offering me
the kind of work I was seeking.
I am constantly learning on the job.
I still like the technical side, but I am
also taking on new responsibilities in
my management role. Being involved in
a rapidly evolving industry and having
multiple responsibilities, means that I
have to be a generalist and be adaptable
- and that's the way I like it.

5 years with TRL

Chris Rowles
BSc; BCommunicationEng; MEnvSci
16 years with TRL

Ganesh Bharatula
BSc, MSc, Mtech
16 years with TRL

"The pursuit of excellence is a high
priority at TRL."

"You can start with an idea one day and, by
the end of the week, you've got a project."

There's a strong international focus
at TRL. We're a group with many
nationalities and there's international
links represented in our work.

When I left university, I was offered a
job which I thought was one of the best
opportunities in the world - working for
a small company undertaking unique
work in semi-conductors. Then I
came to Telstra (TRL), one of the few
advanced technology R&D companies
in Australia no longer surviving from day
to day.

"Opportunities to understand business
areas and conduct research come
automatically at TRL."

Amanda Jenkins
B Ed; Grad Dip Sociology

We also have a strong email network.
There have been times when I've put
a question out and found people going
out of their way to offer assistance. We
have very active staff associations and
staff committees - Equal Employment
Opportunity and Occupational Health
& Safety Committees and an effective
communication work group. I think
they're really positive examples of
the atmosphere here at the Labs.
I focus on user-needs analysis,
actually getting out and talking to
potential or actual users of products.
I'm also a project leader, so I'm
responsible for administrative and
management functions, and ensuring
that people work effectively as a team.
The project I'm leading is developing
a community-of-interest application
(called eLaunceston), which is a
web-based application to support and
facilitate the interaction of a closed
user-group online.

Working in applications and service
management, I see my primary role as
facilitating the movement of ideas into the
business. Being able to spark things and
motivate people is something I really enjoy.
One of the jobs I've worked on that has
made a big contribution to Telstra was
a range of systems we built for Mobiles for network performance monitoring,
fault detection and service assurance.
It's great to be involved in a project
you've taken from concept through
to delivery and see that, years later,
the systems are still doing the job we
designed them for.
At TRL, you can start with an idea one day
and by the end of the week, you've almost
got a project. I guess that's the reason I've
been here sixteen years. Every time I've felt
I'm getting a little bit bored, something
new happens that's really exciting and I
think 'where else could I do this?'

For new graduates, TRL is the best place
to enter the industry because it's not
narrowly focused - we've got research
areas ranging from radio communications
and opto-electronics to human
communications. Once you gain the basic
skills and expertise, the opportunities are
there for you to study further, or to move
to another part of Telstra.
My training has been largely on the job,
but there have also been opportunities
for short-term courses on project
leadership, interpersonal skills, team
building and financial training. At the
same time, from interacting with your
seniors, you learn quite a bit about
managing projects. That's how you pick
up good ideas.
From what I know of other research
organisations, TRL has some of the
best communications research facilities
in Australia. In our library you can
access research papers, journals,
documents and books. We have
good laboratories and equipment,
particularly for radio-related research.
Likewise our computing facilities are
the latest available.
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Luisa Conte
BSc (Physics) (Hons)
4 years with TRL

Naomi Baker
BSc (Hons), MSc (Computer Science)
5 years with TRL

"There are big problems to be solved and

"It's a constantly changing work floV\:,,

"It's not the kind of thing you get the

there are big prospects for the future."

it's not monotonous or predictable."

chance to do in most companies."

The kind of work I do now is different
from the job I had when I first came here.
I have moved from the technical area
more to project management.

TRL offers graduates the opportunity
to continue learning. Some people see
the continuation of their university life
is in doing a Masters or PhD, and
certainly, there is an analogy to be
drawn with working at TRL, where
the learning doesn't stop and your
contributions can really count.

The work on Quokko (an intelligent fault
monitoring system for mobile networks)
has involved the user interface - getting
the look and feel of it right - and creating
the underlying database. More recently, my
work has focused on developing an expert
system for the GSM version of Quokko.

Project management means still having
the technical expertise, but also leading
and establishing new projects. It means
managing resources and managing
relationships with internal Telstra
business units that support our work.
Being a project manager also implies
people management, understanding how
to make a team of people with different
characters work effectively together.
In terms of technical expertise, you can
find whatever you can think of here. It's
also important for us know what other
countries and other companies are doing,
to put our work in a global context. I've
been Telstro's representative in on
industry forum called DAVIC, the Digital
Audio Visual Council. We hove been trying
to achieve international acceptance
of techniques developed and patented
at TRL, like the invisible video
watermarking technique.
We need to understand what may be

useful to the business, and stmt early to
make sure the technology is mature
when it's needed.
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John Santos
B Eng (Hons)
7 years with TRL

What makes my work interesting is that
it's fairly leading-edge research. I hove
access to a benchful of equipment which
you probably could not see anywhere
else in Australia. It's one of the reasons
I like to hang around here.

Quokka is one of the most enjoyable
jobs I have worked on. I had never written
an expert system before, although I'd
done the theory at uni. It involved
working out what sort of information
clients would need and how to convert
that into rules for the expert system. It's
not the kind of thing you get the chance
to do in most companies.

In the Lob, I use state-of-the-art
measuring equipment applicable to
I recently met some of the people using
the digital video service that Telstra
Quokka over in Adelaide and for the first
will launch in the near future. I also
time I got to see how they used the tool.
undertake research on power line
When we came back we could see what
communications, which I took up as a
we hod to do to help them. I am currently
break from digital TV. It's a constantly
changing work flow - it's not monotonous researching caching for the Internet,
which is a totally different area. Having
or predictable. If you don't know on
the chance to do this sort of work as well
answer (and quite often you won't), you
will better prepare me for the future.
go out and find it. That's what research
is about and that's the challenge of this job.
Here, you feel as though your suggestions
ore actually listened to. This is a good
I like having the opportunity to mix with
alternative to a university - you have
experts from different disciplines. That's
the chance to do research but with the
rewording because you're working in a
view of getting it used by the industry.
field that's not traditionally yours, but
There's a sense of accomplishment in
you can quickly become skilled at it.
having something you've helped build
being used out there.

ADSL (Asym m etric Digital Subscriber Line)

A technology that transforms ordinary copper
phone lines into high-speed digital lines - Up to
1.SMbit/s downstream (from the exchange to
the end user) and up to 256k upstream.
See also xDSL
AMPS (Advanced Mobile Phone Service)
A family of analog wireless standards which,
since the late 1980s, was the principal
technology used in mobile cellular networks
in the USA. In Australia it was the first mobile
network, but at the end of 1999 it was replaced
by CDMA.
ATM (Asynchronous Transfer Mode)
A high-bandwidth, low-delay, packet-based
switching protocol that allows voice, video,
text and data to be multiplexed together into
a single transmission network with different
qualities of service.
B2B (Business to Business) and B2C (Business
to Customer)
Business transactions with other businesses
or customers.
Big Pond®
Telstra's public Internet service.
Big Pond® Advance
Telstras fast, broadband Internet service
delivered over hybrid optical fibre/coaxial cable,
satellite or ADSL.
broadband
A general term used to describe transmission
at bandwidths higher than 1 Mbit/s (e.g.
high-speed data and video services).

CORBA (Common Object Request Broker
Architecture)
An architecture and specification for creating,
distributing and managing distributed program
objects in a network. It allows programs at
different locations and developed by different
vendors to communicate in the network
through an 'interface broker'.
CSR (Customer Service Representative)
A person responsible for service and sales
at a call-centre.
digital TV
The digital transmission and processing of
video signals provide a number of benefits over
conventional analog TV. These benefits include
more TV channels, better picture quality and
greater reliability.
DMO (Data Mode of Operation)
Code-name for Telstra's five-year project to
adapt its core network for optimal delivery of
data, as well as voice. By upgrading its core
switching and routing infrastructure, Telstra
will be better positioned to deliver new and
existing data services such as the Internet.
DSL (Digital Subscriber Line)
See xDSL
DVB (Digital Video Broadcasting)
A European standard for digital TV
transmission; on alternative to the AST(
digital compression standard used in the USA.
DWDM (Dense Wavelength Division
Multiplexing)
See WDM.

browser
Desktop computer application offering
an easy-to-use graphical interface for
browsing and retrieving information over
the Internet. Microsoft'" Internet Explorer
and Netscope?' Navigator are the most widely
used browsers.

firewall
Network security system comprising software
and hardware to control the flow of data
between a private network and the Internet.

cable modem
A device used for high-speed connections
between a PC and the Internet oxer the
pay TV network. Con deliver data at up
to 100 times the speed of standard telephone
modems.

GPRS (Generalised Packet Radio Service)
An always-on data service (e.g. for Internet
access) using pocket switching rather than
circuit switching. It is compatible with GSM
and is regarded o second generation
plus (2G+) mobile technology.

call centre
The 'front end' of on organisation or business,
comprising o group of people equipped to
communicate with customers about bill queries,
service issues, technical support, service access
and other customer service functions.

groupware
Computer software that enables o group
of people to work collaboratively on tasks
through having common access to a shared
virtual environment.

CDMA (Code Division Multiple Access)
A digital standard, designed for use in cellular
mobile networks, which assigns o unique code
to each user and spreads transmission of user
channels across a wide band of radio
frequencies. CDMA mobile technology was
introduced in Australia from January 2000.
certification authority
A trusted electronic system that issues
electronic certificates to authenticate
user-identity and verify the integrity
of transactions or information transfer.

circuit

Extranet
See Intranet.

GSM (Global System for Mobile
communications)
European digital standard for mobile
phones based on time division multiple access
(TDMA). TDMA allows several conversations
to share a single radio channel by each
transmitting digitised voice within its allocated
timeslot. GSM is the second-generation mobile
network used in Australia.
HFC (Hybrid Fibre Coaxial cable)
A shared broadband access architecture using
optical fibre between exchanges and hubs in
suburban streets, and coaxial cables between
the hubs and customers to carry Foxtel pay
TV and Big Pond® Cable services.

home networking
The connection of a home PC or PCs to
other electronic appliances within the
home (such as a printer or alarm system),
so that they con all be linked to the public
communications network for remote access
and automated control.
HTML (Hyper-Text Markup Language)
A computer language used to write and
format pages for Web publication. Incorporates
Webpage features such as hyperlinks, frames,
headings, etc.
HTIP (Hyper-Text Transfer Protocol)
A Web protocol that enables a client
computer to communicate with a
remote server via a browser.
IN (Intelligent Network)
A telecommunications network architecture
that employs computers ta customise
services for specific needs, such as call
diversion, call waiting and number portability.
Internet (or the Net)
A global inter-network of computer networks,
connected via Internet Protocol (IP) and the
world's telecommunications infrastructure. IP
enables applications such as email, the web,
file transfer and other services to run across
different networks and operating systems.
IM (Instant Messaging)
Instant Messaging (IM) is a rapidly growing
area of Internet communications involving the
spontaneous delivery of short messages between
'buddies' or friends.
IP (Internet Protocol)
Part of the family 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.
IP-VPN
See VPN.
ISP (Internet Service Provider)
Company that connects individuals or
organisations to the Internet. Can range
in size from an individual operating dial-up
access, to providers operating substantial
network backbones and fast cable modem
access (e.g. Telstra's Big Pond® services).
Intranet
A network connecting an affiliated set of client
computers using standard Internet protocols
such as TCP/IP end HTIP. Many lntranets now
take the form of an IP-based network of nodes
behind a firewall, connected by a secure virtual
private network (VPN or IP-VPN). lntranets
between cooperating companies can be
called Extranets.
IVR (Interactive Voice Response)
Automated customer service or information
selection based on pre-recorded voice prompts
controlled by a touch-tone telephone or
speech-recognition system.
Mbit/s or Gbit/s (megabits or gigabits
per second)
Units for measuring rate of digital information
transfer a megabit per second is a rate of one

In traditional PSTNs, telephone connections
are made as fixed 64 kbit/s channels or circuits.
The alternative to a circuit-switched network is
a pocket-switched network.
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m illion bits per second; o gigabit, one thousand
m illion bits. New optical fibre technologies can
transfer inform ation a the rate of one thousand
gigabits, or one terabit, per second.

multimedia
Combination of multiple forms of media in
communication of information between
users and machines. Communication formats
include voice communications (speech
recognition, speaker verification and text-tospeech), audio processing (music synthesis,
CD-ROM), data communications and video.
multiplexing
Carriage of multiple channels over a single
transmission medium; any process by which
a dedicated circuit can be shored by multiple
users. Typically, data streams are interspersed
on a bit or byte basis (time division), or
separated by different carrier frequencies
(frequency division).
narrowband
Communication technologies 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.
neural networks
A form of artificially intelligent software that
attempts to mimic nerve cell/brain functioning
to allow computers to handle tasks that may be
too difficult for conventional software techniques.
optical fibre
A strand of hi-tech gloss that carries signals
in the form of laser light pulses. An optical
fibre pair can carry many thousands of
telephone conversations simultaneously,
or a mix of video and voice. An optical fibre
cable may contain tens or even hundreds
of fibres.
PABX (private automatic branch exchange)
A small-scale switching system located in an
office or building that provides voice and data
extension lines and an access point to the
public network.
,
packet
In a packet-switched network such as the
Internet, data is packaged and routed in
'blocks' or packets, each having a header
with the network destination oddress.
Pocket-switched networks are also described
as 'connectionless', because the paths
selected by routers can vary from moment
to moment as each router is updated with
current network information.
PIM (Personal Information Manager)
A device, usually with wireless connection,
that displays personal information
(e.g. telephone numbers, addresses,
email and calendar)
portal
An individual's customised 'gateway' to the
Internet. A portal is a web page designed to
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allow different users to tailor and aggregate
content according to individual preference.
Web portals include global and special instant
messaging, email, and chat facilities to
encourage the development of electronic
communities.
PSTN (Public Switched Telephone Network)
Generic term for public dial-up
telephone networks.
public key cryptography
A communications security system
under which each user is issued with
a confidential private, electronic key and o
public key, providing more extensive privacy
protection than single key systems.
QoS (Quality of Service)
For corporate data services, business
customers require different levels of
telecommunications service (e.q. fast occess,.
reliability ond error-free performance) for
different needs. Target service levels are
specified in service level agreements
between the telecommunications provider
and customer.
regenerator
A device used in digital networks to pick up
the attenuating signal and send an "identical
but stronger signal to the next part of
the network.
repeater
A device used to omplify and equalise
on analogue communication signal weakened
and distorted through long fixed or wireless
circuits. It has o similar function to a
regenerator in digital systems.
RSVP (Resource reSerVation Protocol)
A signalling protocol on the Internet that
provides network applications with a means
of asking routers to reserve bandwidth.
SMS (Short Messaging Service)
Text based message service on mobile phones
Third Generation (3G) Mobiles
Analogue and digital mobile voice networks
account for the first and second generations,
respectively. 3G mobiles are the next
generation mobile networks that will handle
high bit-rate data connections.
VDSL (Very-high rate Digital Subscriber
Line)
See xDSL.
video compression
A method of transmitting onalog television
signals over a 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.
VoD (Video-on-Demand)
A service through which customers could
access large remote 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.
VoIP (Voice on Internet Protocol)
Voice calls over the Internet.
VPN (Virtual Private Network)
A private network provided on a public
network infrastructure. An IP-VPN is a VPN
provided over the Internet.
WAP (Wireless Access Protocol)
A protocol that enables mobile phones
equipped with the appropriate browser to
access Web pages from the public Internet.
WDM (Wavelength Division Multiplexing)
A technology that enables lightwaves of
different wavelength to be multiplexed
down a single optical fibre, resulting in the
creation of 16 or more 'virtual' fibres. Dense
Wavelength Division Multiplexing (DWDM)
is an advanced version of WDM that can carry
many hundreds of wavelengths aver longer
distances.
Web (or www - World-Wide Web)
A series of interlinked computer documents
'marked up' with HTML to display text,
graphics, images and sound. Users browse the
documents via a graphical user interface. Web
sites are like multimedia magazines, with
interactive features and links to related sites.
WML (Wireless Markup Language)
Code for marking up web pages for access
by WAP-equipped mobile phones.
xDSL
A technology that enables the copper
telephone network to carry data-streams
of up to 6 Mbit/s (e.g. video signals). The
'x' denotes that there is more than one DSL
technology (e.g. ADSL, HDSL and VDSL).

Telstra Research Laboratories 770 Blackburn Road Clayton Victoria 3168 Australia
Telephone National 03 9253 6444 International +613 9253 6444 Facsimile National 03 9253 6789 International +613 9253 6789

www.telstra.eom.au/research

