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This quarterly publication provides brief 
insights into recent project activities and 
achievements of the Telecom Research 
Laboratories (TRL) that might be of wider 
interest or assistance to Telecom staff in the 
performance of their work. Information is 
provided under a number of headings 
including: 
• The Telecom Research Laboratories - 
A Brief Overview 

• Customer Services and Systems 
• Switched Networks 
• Transmission Networks and Standards 
• Telecommunication Science and 

Technology 
• Research Laboratories Information Transfer 
- includes reports, papers, talks and 
Standards Contributions. 

• Visitors to TRL 
• Staff contacts 
The names and telephone numbers of 
appropriate TRL personnel are included 
throughout this booklet. If you would like to 
get further information on a particular topic, 
please call the contact person nominated. 
AK. Mitchell 
for DIRECTOR OF RESEARCH 

Our cover: 
Researcher Trevor Long evaluating 
compressed video. Video compression 
will help to provide hundreds of television 
or video channels through the 
telecommunications network. 

Research Quarterly is classified as Telecom In Confidence. It is for the sole use 
of Telecom staff. Do not distribute outside Telecom. No disclosures of this 
proprietary information is allowed without the express permission of the Director 
of Research, Telecom Research Laboratories. 

2 The Research Quarterly has been printed on 100% Australian made Recycled paper. 
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The Telecom Research Laboratories - A Brief Overview . 

Customer Service and Systems 
• Distributed Systems Security . 
• Service and Tariff Modelling . 
• Radiation Hazard Expert Systems 

Switched Networks . 
• Intelligent Network Activities in ITU~T . 
• TINA Overseas Visit .. 
• Handover Analysis in GSM 

Transmission Networks and Standards .... 
• CAN Radio Overlay (CRO) Pilot, Dalby - Queensland 

Telecommunication Science and Technology 
• Protecting the TF200 Against Lightning . 
• Lightning Strike Damage at the Perth International Telecommunications Centre, 

Gnangarra W.A. . . . . . . . . . . . . . . . . . . . 
• Electrornigration in AS!Cs: Trends and Issues for Reliability ... 
• Silica Planar Optical Waveguides . 

TRL Information Transfer .. 

Research Laboratory Reports . 

Research Laboratory Branch Papers 

Papers Presented/Published 

Standards Contributions 

Bibliographies 

Visitors to TRL . 

Staff Contacts . 

TRL Business Plan 
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Mission Statement 
To provide Telecom with technologjcal and scientific leadership, knowledge and 
expertise so that it can be the best provider of telecommunications and 
information services. 

The Mission 
Telecom Research Laboratories' (TRLs') 
mission is to provide Telecom with 
technological and scientific leadership, 
knowledge and expertise so that it can be the 
best provider of telecommunications and 
information services. 
The mission is being achieved through seven 
key areas: 
• provision of strategic advice and expert 
consultancy; 

• value adding to Telecorn's products and 
services; 

• cost reduction of Telecom's equipment, 
systems and networks; 

• technical support of Telecom's existing 
plant and equipment; 

• transfer of technology to other parts of 
Telecom; 

• increased ownership of Telecorn's products 
through system and component design; 

• maintenance of a highly skilled, expert and 
motivated workforce. 

A Resource for Telecom 
TRL is responsible for performing Telecom's 
research needs. TRL conducts a Research 
Programme derived from a corporately 
endorsed and approved business plan. The 
services that TRL provides are available to all 
other organisational units of Telecom. 
The annual formulation of the business plan 
requires the consideration of corporate 
priorities and performance needs of R&D 
projects and related activities. This is in terms 
of the required deliverables, and the 
resources needed to ensure their timely 
delivery. These processes require that specific 
projects are either funded by a particular 
client unit in Telecom or on a corporate basis. 
Deliverables include: 
• the conduct of the Research Programme in 
accordance with the approved business 
plan; 

• the operation of corporate facilities 
(National Information Resource Centre, 
Intellectual Property Consultancy, and Time 
and Frequency Standards); 

• the management of and participation in 
corporate external R&D Programmes on 
behalf of Telecom. 
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Director of Research - J.L. Park 
(03) 253 6500 

General Manager 
Network Performance Strategy Y. Dugan (03) 634 8784 Standards and - Regulatory Strategy - Numbering Implementation Strategy L. Clarke (03) 634 8739 

P. Darling (03) 634 8799 Service Regulatory Strategy N.Duc (03) 634 8735 

General Manager Branch Administration Manager P.J. Sweeney (03) 253 6401 
Switched Networks Network Services and Signalling R.J. Vizard (03) 2 5 3 6348 - A. Gibbs - Switching B. Kelly (03) 253 6259 

(03) 253 6354 Network Analysis R.E. Warfield (03) 253 6379 
Network Management Research A.J. Murfett (03) 253 6303 

General Manager Branch Administration Manager P.Roberts (03) 253 6399 
Transmission Optical Networks B.M. Smith (03) 253 6422 - Networks and - Radio and Satellite Networks J. Millott (03) 253 6254 
Standards Electromagnetic Compatibility K.H. Joyner (03) 253 6315 

R. Gray (03) 253 6383 Reference Standards and Measurements R. Ayre (03 l 2 5 3 6182 

Branch Administration Manager C.T. O'Meara (03) 253 6483 
General Manager Human Communication G.D.S.W. Clark (03) 253 6711 

Customer Services Telematic and Security Systems N. Demytko (03) 253 6781 - and Systems - Integrated Communication Services A. McKenzie (03) 253 6374 
N.F. Teede (03) 253 6676 Artificial Intelligence Systems C.D. Rowles (03) 253 6244 

Network Services Integration P.A. Kirton (03) 253 6165 

General Manager Branch Administration Manager T.W. Dillon (03) 253 6674 
Telecommunication Energy and Device Technology D.J. Kuhn (03) 253 6673 

Science and Photonics G.L. Price (03) 253 6689 - Technology - Polymer and Chemistry B.A. Chisholm (03) 253 6642 
G.G. Mitchell Optoelectronics J. Thompson (03) 253 6606 
(03) 253 6671 Scientific Engineering J.R. Lowing (03) 253 6470 

General Manager Branch Administration Manager N. Bradford (03) 253 6395 National Information - Resource Centre - Information Services I.A. Smith (03) 253 6607 
H.V. Rodd (03) 253 6163 Information Access D.J. Richards (03) 2 5 3 613 l 

General Manager 

- Intellectual Property H Promotion and Communication A.K. Mitchell (03) 253 6200 and Information 
O.J. Malone (03) 253 6519 

Manager Recruitment S. J. Chalk (03) 253 6543 

- Human Resources T.R.L. - Administration and Registry M.F. Scott (03) 253 6523 
S. Berry Pay and Conditions S. Sutherland (03) 284 4157 

(03) 253 6441 M. Dunbar (03) 284 4166 

General Manager Taxation Accounting P. Felix (03) 253 6675 
Finance, Asset and Accounting Services and Supply K.J. Sexton (03) 253 6510 

- Computing Services •.... Instrumentation Engineering AM. Collins (03) 253 6195 
M.A. Chirgwin OA/MIS P.J. Tyers (03) 253 6794 
(03) 253 6508 MIS Specification C.J. Chippindall (03) 253 6669 

Computer Facilities and Networks J.G. Hollow (03) 253 6400 

General Manager 
External Strategies t;;.M. Willis (03) 253 6533 Strategy and - Business Planning - Plans and Programmes A.J. Stevens (03) 253 6532 

R. Smith (03) 253 6655 Building Facilities T.W. Crichton (03) 253 6460 

Group Manager 
Network Design 

H - Co-ordination Executive D. Dorman (03) 634 6566 
L. Campbell 
(03) 253 6304 
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Distributed Systems 
Security 
With more and more reliance placed on 
distributed systems, the security associated 
with these systems becomes increasingly 
important. Almost all currently used systems 
rely on passwords to authenticate users, and 
in many cases these passwords are 
transmitted between systems "in the clear" 
without any protection. Clearly this poses 
enormous security risks. 
Work in the Telematic & Security Systems 
Section is focussing on security in distributed 
systems. Of particular interest is the secure 
authentication of users' identities in 
distributed environments such as the Open 
Software Foundation's (OSF) Distributed 
Computing Environment (DCE) which has 
been chosen as the standard operating 
environment for middleware in Telecom. 
A number of authentication systems are being 
evaluated. These include the widely used 
Kerberos system, and an IBM developed 
system called KryproKnight, which forms the 
basis for IBM's Network Security Product. 
Both of these are based on symmetric key 
cryptography which means that secret keys 
must be shared before authentication can 
take place. In practice the shared key is 
obtained from the user's password via a one 
way function. An on-line security server is 
required to authenticate users when they first 
log in to the system, and also to distribute 
keys which are used for mutual authentication 
of clients and servers in the system. 
Currently, DCE provides a Kerberos based 
authentication system. While this is a distinct 
improvement over many systems, it falls short 
of Telecorn's Corporate Security Baseline, 
which requires token (e.g. smart card) based 
authentication. TSS Section is currently 
investigating the way in which smart cards 
could be used to store the cryptographic keys 
used by Kerberos and DCE. 
One very promising authentication system 
which has not yet been released in the form 
of a commercial product is Digital's SPX. This 
is based on public key cryptography. Public 
key cryptography uses different keys for 
encryption and decryption. Since the "public" 
key does not need to be kept secret, the task 
of distribution is far simpler, and does not 
require an on-line server. Instead, public keys 
are distributed in the form of certificates 
which are cryptographically "signed" by a 
certification authority. 
Future releases of DCE will incorporate public 
key cryptography, and are expected to make 
use of the certificate format defined in the 
X.509 standard. TSS is actively contributing to 
this via the Distributed Systems Technology 
Centre in Queensland, who are members of 
the OSF. Telematic and Security Systems 
Section is also developing a certification 
authority which will produce X.509 certificates 

which may be stored in the X.500 based 
Corporate Electronic Directory. The provision 
of certificates in the CED will enable other 
applications such as secure electronic mail 
and a generic digital signature facility. 
(Contact: M. Warner, Customer Services & 

Systems Branch, (03) 253 6720) 

Service and Tariff 
Modelling 
With the introduction of competition in the 
telecommunications market place there is a 
need for better understanding of customer 
behaviour. Key issues are demand levels for 
services, how customers choose their 
telecommunications carrier, and the influence 
of price on demand for services. It has also 
been recognised that specialised 
mathematical skills will be required to 
estimate the elasticities between demand and 
price, to model carrier selection and winback 
processes, and to estimate marginal costs of 
products. The Service and Tariff Modelling 
project was initiated to enable TRL to 
contribute in these areas. 
The elasticity in demand resulting from a 
change in the price of a product, and changes 
in the prices of complementary products, 
needs to be estimated in a competitive 
environment for the range of Telecom's 
services. Various sources of data are available 
and need to be tapped, and then equations 
developed to predict customer demand, 
particularly for STD, IDD and Intelligent 
Network products. Parameters will vary for 
different customer segments, and these 
differences need to be explored. For STD the 
differences in elasticities at different times of 
the week on different routes also need to 
be explored. 
Marginal costs of Telecorn's products need to 
be developed so that Telecom can make 
better informed pricing decisions, can target 
customer segments, and prepare financial 
analyses for all kinds of marketing and 
investment decisions. Incorrect pricing 
decisions could cost Telecom millions of 
dollars in lost revenue. 
Telecom needs to know why customers make 
the communications decisions they do make. 
For example, Telecom needs to know why 
customers switch between carriers. This is 
also called "switching elasticity" and 
sometimes "winback". A number of factors 
are expected to impact on switching elasticity, 
including advertising, service and price 
perceptions. This customer behaviour and the 
influence of these factors needs to be 
modelled so that Telecom can develop 
appropriate marketing strategies. At a later 
stage the cross-service impacts of one service 
on another need to be modelled and 
evaluated so that Telecom has a better 
understanding of its business. 


