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1. Background

1.1. A Stakein the Ground

In the last century, telecommunicaions has come along way in Australia, and it hasalong
way to go, and | seriously doubt that many people in the mid 1970s could have foreseen the
rapid translation into digital, then the rapid acceptance development of Internet and now the
need for universal broadband access in the last 35 yeas. What | am saying isthat the target
for telecommunicaion service standards is continually changing and what was acceptable for
the pulic even only five yeas ago is now totally unacceptable. With thisin mind we have to
change our belief system from virtually permanent references for telecommunication service
standards to accommodate these ever-changing service standards situations. This means that
the age-old service standards that we had are no longer a Stake in the Ground, but are now
conceptually moving targets. The good news isthat telecommunicaions srvice standards
move in steps, following successve introductions of new tedhnologies.

This concept should not be that hard to comprehend as it has happened several times before
with telecommunications technology changes. One analogy is Television, and when it was
introduced in about 1957— it was in blad and white, and almost everybody was happy with
the standards until colour TV was introduced in about 1973 Everybody raised their
expectations and almost everybody was satisfied until about 2002 with the introduction of
‘Home Thedre and DVD tednologies. You could forgive anewly wed couple in 2005for
disposing of awedding gift being a new bladk and white television.

With Australian telecommunications, the introduction of digital transmisson and switching
was introduced from about 1980 and finali sed about 1992, replacing analogue transmisson
tedhnologies. These newer technologies were inherently far more stable than the ealier
analogue transmisson technologies and consequently volume levels on switched calls were
stabilised like never before. Accordingly, service standards were raised, and people no longer
tolerated faint calls and excessve echo, and most everybody then expeded dial-up modems to
reliably run at speeds greder than 28 khits/sec

In about 1985, optical fibre was introduced and this technology had far superior transmission
charaderistics compared to twisted pair and coax cable tednologies, permitting far longer
distances between regeneration equipment. The monetary savings by this technology were
immense and thisiswhat caused the prices of long distance @llsto implode, and by about
1994 vrtually all the inter-exchange network was connected by optical fibre. Accordingly,
the service standards were raised and call costs plummeted. People now exped call coststo
be minimum — but this did not happen because of excessive cmpetitive business costs.

1.2. Universal Service Standards

In about 198 the Davidson report came up with a Stake in the Ground that specified what
was then considered to be the Universal Service Standard (USS), and it was based around the
acceptancethat every household should have avoice engineeed telephone wnnedion to the
national network. This may have been afair call for then, but 198 is about (20) years ago
compared to 202 and considering the immense changes in service standards and service
expectations in this time frame, the specifications of the USSare now seriously below current
acceptable austomer expedations, and with the maturation of Internet and the maturation of
Broadband acacess, the USSneeds a serious revision as it is totally unacceptable to the pulic,
especially in non-metropolitan aress.

The Davidson report used the USSas the basis for the Universal Service Obligation (USO) to
proportion funding to ensure that in a competitive businessenvironment, the puldic
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(customers) living in the non-metropolitan regions would not be disadvantaged compared to
voice based telephony services in urban areas. It isan imperative to redise that the USS
provides a basic voicetelephony service; not a data grade service, and that means that the
USSredly did not cover dial-up modems and fax machines. As a slight compensation for
this change in technology and expeded service standards, a late inclusion was to specify that
dial-up modems could work down to 1200 bits/sec. Asdata unfriendly tednologies have
been removed from service | now believe that this low-spead datain woice limit has been
raised to above 9600bits/sec.

When the Davidson Report was conceived in 198, there were little transitional changes with
the telecommunicaions network in Australia, and so to all intents and considerations the
specifications for the universal service standard were dfedively stagnant — so having a stake
in the ground as the reference was accetable — for then. Sincethen in the following thirty
yeas, there have been many changes to services and acceptable standards have considerably
raised considerably (mainly due to technology improvements), making the USS1982 very
outdated. With this situation now very clealy explained, it istimely to review the USSas
defined for 1982 and then translate this into service standards applicable for 2005 2010 and
2015 Thiswill then be aguideline to work with for now and the future.

1.3. The Lie of the Land

Without getting into the petty argument of who owns what, there ae threedistinct network
topologies that need to be ad&nowledged as these threeall combine to form the Australian
telecommunicaions network.

1.3.1. Customer Premises Networks

In general people live in houses, townhouses, or home units; and businesses usually are
usually based in offices — either in separate buildings, fadories, building complexes or at
peoples homes. It is here & these premises where the austomer equipment is usually locaed,
and hence the telecommunications network at these premises is called the Customer Premises
Network (CPN). In all cases, the wiring comes into aterminating arrangement of some sort,
and this is the network boundary point for the CPN. The user boundary point for the CPN is
at the austomer premises user equipment; for example telephone, computer, television, alarm
panel, fax machine, printer etc. and for simplicities sake this equipment is called Customer
Premises Equipment (CPE). Note that items guch as telephones, PABXSs, (external) Modems,
Routers and Hubs, mobiles etc. are dl part of the CPN.

1.3.2. Inter-Exchange Networks

Most telephony and data switching equipment, the large majority of Web servers, virtually all
transmisgon terminal and regenerator equipment, and radio and television network relay
equipment is locaed in what are now loosely caled ‘ Telephone Exchange’ buildings. These
buildings are interconneded by transmisgon links to carry the traffic and the large majority of
these links are opticd fibre, or copper pair, or point-to-point radio. These transmisgon links,
the buildings, and all diredly associated equipment are cdled the Inter-Exchange Network
(IEN). Thistelecommunications infrastructure manages and transports our eledronic based
communicaions its wide forms between urban centres.

1.3.3. Customer Access Networks

There isathird network to consider and this network conneds from the IEN to the CPN
boundary points and provides customer access to the IEN; henceit is called the Customer
Access Network or CAN. For telephony and most Internet the CAN isusually insulated
copper pair cable. For mobile phones the CAN is a combination of optical fibre or point-to-
point radio from the |EN to the mobile base station and then radio to the austomers mobile
phones. For freeto-air Radio and Television the CAN is a ambination of insulated copper
pair cables, optical fibre, coax cable and point-to point radio to transmitters and then radio to
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customers receivers. For Community Access Television (CATV) or Pay-TV and some
Broadband Internet the CAN is optical fibre to dstributed coax cable headends and the max
cable to premises, alternatively point-to-point radio from an Earth Station to a satellite and
then from satellite to satellite reaeivers at customer premises.

For many yeas now most major central business districts (CBDs) have optical fibre loops
connecting office buildings to the IEN to economically provide wideband telephony based
services to major businesses and corporations. More recently trials with passve optical fibre
networks from the |EN to customer premises have proved highly successul. With the arrent
climate for massively increased CAN bandwidth for true high speed hi-directional Broadband
Internet access it is painfully obvious that this tedinology will have to replacethe arrent
copper-based voice engineaed telephony access network for the majority of all Australian
premises in the very nea future.

What isnot so obviousisthat the nationd structure of the IEN will haveto significantly
change to suppat the growth in Broadbandinternet usage andthisis an acrossthe board
change and nd just for major urban aeas. In fact the biggest changes will haveto bein
nonmetropditan areas where the IEN isinherently thin. With ssimplistic strategies (based on
competiti ve businessprofits) investment in this network infrastructure is urthinkable as
looking for a (short term dired) return oninvestments would be negative It istherefore
necessary to invoke synergetic (not competitive) strategies, as thisinfrastructure annd be
progressed with a competiti ve businessmindset. It requires an infrastructure mindset!

1.4. The Lie of Competition

For some decades now, there has been a persistent push to ‘ make telecommunicationsin
Australia efficient’, and ‘privatise the telecommunicaions industry’, and ‘let competitive
forces determine the market’, and ‘regulate competition so that it is fair’, and ‘drive down
costs' this list of euphemisms kegos perpetuating with different fashionable slants with intent
to move the Australian telecommunications infrastructure out of Government hands into
private hands.

In more deceptive terms, merchant bankers have seen massve amounts of revenue being
exchanged to provide this essential telecommunications infrastructure; and if they can
convincethe Governments of the days to give private (competitive business industry control
of this infrastructure then the merchant banking fraternity is in a position to rake off at least
10% for themselves. This reasoning should explain why these aiphemisms have perpetuated,
and if competition were ever fair; then there would never be any need for ‘regulation’.

Teleoommunicaions in Australia was comparatively inefficient when it was State based
because the engineering standards were different in each State; there was a very limited
nationall y based equipment buying approad; telecommunications essentially had State
boundaries; management had State boundaries, and in general there were far too many layers
of management.

Teleaommunications in Australia was comparatively inefficient before the full

implementation of digital switches, optical fibre cbles and optically based digital
transmisgon systems. Analogue switches were mechanicd and had at least 10timesthe
required maintenance requirements compared to digital switches. Earlier analogue based
transmisson equipment was inherently about 20 to 50times less reliable than digital
transmisgon systems, and required daily chedks. Optical fibre can span about 20 times that of
coax and twisted pair cable technology before requiring signal boosting — dramaticall y
reducing the amount of equipment required, and maintenance levels.
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With natural advances of merging to afully national body with far lesslayers of management,
with a wmmon engineeing standard, national equipment procuring approad, with networks
nationall y engineeed and managed, sales management in Regions, not States, analogue
equipment technologies replaced with digitally based equipment and using optical fibre, the
telecommunicaions industry in Australian is comparatively highly efficient compared to how
it was 45 yeas ago (circal965. These alvances had very little to do with competition and
everything to do with advancing technologies, and to compound the issue airrent competitive
businesspradices are hindering future developments, and syphoning resource funds.

The underlying problem with this dilemmais that the World Trade Organisation (WTO) has, |
believe been the cdalyst and has pushed both Governments and Oppositions to privatise
Telstraover several yeas or facedestabilisation. The prime role of the WTO is, on a global
basis; to move government based infrastructures into privately funded corporations  that the
shareholding can be traded on the stock exchanges. The fundamental flaw isthat an
infrastructure businessis extremely efficient at providing essential services —where a
privatised competitive business is extremely efficient in providing a wide range of products.
The agendas of infrastructure businesses and competitive businesses are poles apart —and
they need to be kept separate — but they are inter-dependent!

| believe that the WTO is USA controlled and in that, the USA based Utility companies
provide many of the essential servicesinthe USA, and these Utility companies are extremely
powerful and hungry. There is no such thing as ‘fair competition’!

1.5. The National Dilemma

On a competitive businessfooting, it is simply not a profitable business proposition to provide
extratelecommunication services to non-metropolitan areas as these aeas will not return
immediate revenue well in excess of the investment. By providing handouts in the form of
Networking the Nation (NTN), and a wide range of other thinly disguised but poorly
understood ‘initiatives’, massive amounts of committeebased work is forced on those that
simply do not have the telecommunications knowledge, know-how and engineeing expertise,
and the funding is totally inadequate. Other ill -conceived schemes that were spawned include
the Coordinated Communication Infrastructure Fund (CCIF), the *Higher Bandwidth
Incentive Scheme' and the * Demand Aggregation (DA) Broker Program’ and all these
continue to provide piecemeal handouts — but not addressthe problem. These ae mmpetitive
approadiesto fix infrastructure issues. They will all have positive results but these results
pale into insignificance in comparison to an infrastructure businessapproacd that worksin
synergy (together) and not in competition (against) the national interest of Australia.

Providing funding to suppat a Universal Standard Service level is commendable, but the
over-riding flaw here isthat there ae competing tdecommunications infrastructure businesses
now established in Australia and none wantsto put anything more than the bare minimum
infrastructure into non-metropolitan Australia s this effectively erodes the stock market share
prices. Thisiswhy Australia’s non-metropolitan telecommunications infrastructure is and
will never be adequately resourced with a cmmpetitive mindset.

Historically, what really happened was that digital transmisson, digital smtching, and
optical fibre techndogies were making their impacts and these techndogies combined to
dramatically drive down operationd costs; andthislooked as thoughcompetiti ve business
consultants had made the telecomnunications industry appear very dficient in competitive
businessterms — but nothing could have been further from the truth!
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The Australian telecommunicaions industry is gill basically an efficient infrastructure, but
this industry now has an extremely expensive competitive business overhead (advertising,
sponsoring, consulting, legal, marketing, dividends etc expenses) that redly are driving the
costs up and minimising network growth — and that is very inefficient!

The first part of resolving this national dilemma is to separate the commercial business
interests out of Telstra and place(leave) that part on the stock exchange. Asthisisthe
reselling part, it will no longer be encumbered by the infrastructure part, and its sare price
will be highly valued, as it will have a ontinual long-term cash flow from aggregated retail
service provision from the infrastructure wholesaler - Telstra. Thiswould then leave the
infrastructure part of Telstrato efficiently develop the network infrastructure and provide
wholesale teleamms rvicesto all competitive resellers at common wholesale prices.

1.6. Our Federal Responsibility

Thisisanational infrastructure management issue and it needs to be responsibly managed.
The board of Diredorsfor Australia’ s infrastructure is the Federal Government, and it has a
wide range of Federal Departments with permanent heads and extremely cgpable people.
Unfortunately in the case of telecommunicaions, some ealier Federal Governments were
lobbied to sell off (privatise) the Australian telecommunicaions infrastructure in the
consideration that competition would make this srvice more efficient. We now know that
competition did ailmost nothing to make this infrastructure businessany more efficient that it
already was, and several successive Federal Governments have been deceived.

What the Australian Board of Infrastructure Management (Federal Government) was not told
was that the measures for calculating efficiency for a competitive businessdo in no way
compare with measures to cdculate infrastructure businessefficiency.

Infrastructure businessefficiencyis measured in terms of competitive businesss being alde
to set up and profit by using the services provided by infrastructure businesses.

Competiti ve businessefficiency is measured in terms of the profit (return on investment)
over arelativey short period eg 12months.

Consequently competitive businessefficiency measures for telecommunicaions infrastructure
showed that this infrastructure business appeaed to be operating very inefficiently, and
external consultants (expert in restructuring competitive businesses) were alled into
dismantle what was working very effecively.

2. Current Network Structures

2.1. The Golden Boomerang

In Australia, the large majority of the total population lives on the eat and southeast coast,
and the major capital cities of Brisbane, Sydney, Melbourne and Adelaide ae virtualy
coastal. The one exception is Canberra, which is not coastal; but is nealy positioned between
Sydney and Melbourne. Perth and Darwin are aastal but their relative populations are
comparatively far lessthan the large cities on the eat and southeast coasts.

These five major cities geographically form a boomerang shape and it is fair to say that the
large majority of telecommunicaions is between these entres, and for areturn on investment
—itis‘gold’ and hence the term ‘ Golden Boomerang'!

The mgjor link is between Sydney and Melbourne (via Canberra) and this has always been the
case since 1858 and it was cemented with the Melbourne — Sydney coax cable system that

Copyright © Malcolm Moore 2005 Telecomms Synergetic Approach Page 7 of 22 Pages



was installed in about 1962 augmented by radio links from about 197Q replaced by the
Melbourne — Sydney optical fibre in 1987, dugicated in about 1992 and re-engineered in
about 19% to greatly increase the caacity.

While this was going on the Sydney — Brisbane and Adelaide — Melbourne wire/telephony
links were replaced by wideband radio links that were coommisgoned in about 1970, largely
replacel by optical fibre in about 198 and re-engineeed in about 19% to greatly increase
their cgpacities. Somewhere between 1975and 1980the Perth — Adelaide wire/telephony link
was replaced by afar superior radio link that was commissoned and this basicall y linked the
major capital cities aaossthe south and east of Australia (including Perth).

Financially (in competitive businessterms) this golden boomerang isthe profitable aeain
Australian telecommunicaions. With this bad<bone of telecommunications highway, there
are several wayside cities that have excellent communications infrastructure for telephony,
and that is about where it stops.

2.2. Major City Networks

Magjor cities have multiple eentral business districts (CBDs), a large number of housing-based
suburbs, and industrial aress. Because the geographic aeas are so large these magjor cities
have several ‘telephone exchanges' to dstribute and manage the telecommunications
infrastructure requirements.

2.2.1. Inter-Exchange Structures

My understandings of the networks are that:

Magjor cities terminate major transmisgon systems and conned diredly into pairs of digital
crossconned switches providing a very high degreeof reliability by automatic swap-over,
and total route redundancy. These digital crossconneds are the feeders for the main trunk
switches that then conned to tandem and local switches — which then connect to the local
Access Network structures. All this automated telephony switching is controlled through a
Common Channel Signalling (CCS) System that is managed by a distributed computer based
switching control system through Switching Transfer Points. These magjor transmisson
systems include adegreeof network management overhead that continually reports on the
network service standards

With Internet, this network arrangement is virtually identical with feeds from the pairs of
digital crossconned switches feeding to digital route switches which in turn conned with
regional Web hosting banks through regional routers which feed local routers through
alternate route feeads, providing avery high degreeof alternate network redundancy. These
local routers form the interfacesto ADSL and Cable Internet through Digital Services Line
Access Mux (DSLAM) and Cable Headend Mux equipment respedively.

While the switching, signalling, and Internet structure may look like aseries of large
management hierarchy charts, the inter-exchange transmisson network is usually a series of
interseding optical fibre rings with pairs or quads of optical fibre spurs emanating from those
intersedions, which are usually at major CBD telephone exchange sites and the spurs usually
feed to lesser telephone exchange sites.

This concept is extremely important to understand as it initially appeas to conflict with the
switching hierarchy. What it redly does is provide a number of geographic alternate switch
routing paths and this leads to exceptionally good network robustnessin major cities. | also
believe that it took some yeasto restructure the existing metropolitan IENs © that they could
acommodate relatively low traffic density I nternet services using ADSL through DSLAMs
in locd exchanges.
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With the move to Internet Protocol (1P) asthe main transmisson standard; telephony traffic is
reconfigured from long-held calls into data padkets for transmisson purposes, and these
padkets are switched as priority data, and recnstituted as voice/data & the other end. AsIPis
100% dupdex and voice is about 60% simplex (we spaceour words and we listen while others
talk) the network transmisson saving is about 300% - which should have reduced call costs
by about 70% over the last five years! (But the costs of competitive business svallowed this.)

2.2.2. Access Network Structures

In almost all cases, these acces network architedure is atiered star network, with the local
exchange & the nominal loca common point and all premises connedions on the periphery.
Thick traffic acessfeeds out to geographic intermediate points where the accssis thinned
out depending on the structure and finally serviced to ead premises on an individual basis.

For telephony services using land lines (twisted pair cable), local exchanges are locaed like
cellswith nominal radii of about 3.5 km so that the twisted copper pair cable does not exceel
4.2 km asthis is the maximum transmisgon distance with 0.40 mm copper. Locd telephone
exchanges convert the digital 1EN transmisson mode to analogue and the inter-exchange
network signalling to customer-based line signalling to communicae with telephones.

To reduce cogs, remote integrated multiplexers (RIMs) are commonly installed in roadsides.
These ad as miniature local exchange extensions and conned to the parent exchange by
optical fibre or afew copper pairs, then provide from 30 upto 480 customer landlines from
that locaion. Some smaller local exchanges extensively use this tednology.

For mobile telephony services using GSM, mobil e base stations are geographically located
nominally at high points within valleys and occasionally on ridges © that bladk spots are
minimised. These base stations are distributed so that usually at least two (if not three base
stations can service aty mobile without dropping ou — where the base station receiving the
highest radio field strength from the mobile maintains the cll. Ead mobile base station is
connected badk to a parent node switch for channel and signalling via optical fibre or point-
to-point radio (using small dishes).

For mobile telephony and Internet using CDMA and Wideband CDMA a similar base station
topography exists, but becaise CDMA utilises a spread spedrum for tranceiving, the
comparative number of base stations required is much less. With wideband CDMA the data
burst rate can be far higher and so even though the comparative power from these base
stations may be wnsiderably lower, the cmparative number of required of base stations is
higher than required for GSM technology.

With threetedhnologies used for mobile phoned/Internet, the number of antennas asociated
with base stations is about threetimes that required for one mobile tedhnology. Add the faa
that this is a competitive network and at least threeplayers are mmpeting to supfdy duplicated
services then this explains why there ae aseemingly immense number of mobil e base station
antennas visible in major cities.

With ISDN the neaest node exchanges translate the digital streams and implement a severely
restricted signalling set, and this is digitall y transceived with the austomers ISDN terminal
equipment. 2 Mbit/s ISDN has about a 2.8 km maximum distance of copper pair, and thisis
an ideal interfacefor PABX Indial circuitsin CBD arrangements.

For Community Access Television (CATV — pay television) / Cable Internet, the headend
(usually locaed at a node exchange) consists of cable multiplex equipment to incorporate the
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wideband television downstream and towards the top of the spedrum — nominall y about
800MHz a dannel is allocated Broadband Internet interfacing. A Cable Headend Internet
Modem effedively interfaces Internet feeds from locd routersto appea as atelevision
channel (including a badkwards channel to feed data from customers badk into the Internet).
These feals extend several kilometresto local partial suburbs via optical fibre where they are
then converted onto coax and distributed either under power lines or underground past
customer premises, through a series of splitters and amplifiers. This hybrid combination if
optical fibre and coax is called HFC, which is short for Hybrid Fibre Coax. Thinner coax
cables then connect to customer premises.

As HFC was competitively installed and several corners were aut; premises st badck from the
front street alignment were in most cases too far away from the max street feeder to receive a
signal strong enough for reliable reception. The alternative for these premisesisto use a
satellite receiver for CATV. Thisworks; but the number of channelsis sverely limited and
Cable Internet is not avail able.

For ADSL (Asymmetrical (spead) Digital Services Line) at the local exchange aDSLAM
providesthe interfaceto the mmmon Internet feed for the austomer landlines conneded
through this multiplexer. There ae major operational problems with ADSL; mainly because
customer accesscopper pair cable istotally unsuitable for Broadband transmisson resulting
in the transmisson lossbeing very grea over relatively short distancesand 3.5 kmis
effedively the physical limit — even with masgve line transmit power levels. These transmit
levels cause arange of other problems and filters are required to minimise induced noise in
shared telephony circuits. Becaise austomer access pairs were not engineaed for electronic
balance well above the voice frequencies — crosgalk — or induced noise into asociated pairs
isamajor issue limiting universal usage of ADSL in all pairsin any cable.

2.3. Regional City Networks

In regional citiesthere ae usually a few telephone exchanges, and one of these is the main
switching centre, and the main transmisson path feeds to (and sometimes through) this
building, and all (or some) of these transmission capacity feeds the regional inter-exchange
structures.

2.3.1. Inter-Exchange Structures

Virtually all regional cities lie on major (or inter-capital) transmisson routes, and these routes
have anumber of wayside telephony and data/l nternet channels allocated for switched
telephony calls and Internet. Because almost all regional telecommunicaions networks are
based on tiered star topologies; the node (regional) switch is parented by one or two capital
city main trunk switches. A high proportion of inter-regional telephony switchingis acualy
switched through major capital city main trunk switches. The transmisson path for these
circuits is more often then not through common transmissgon links back to cepital cities.

Internet routing has almost the same network structure and data padkets are dso parented
through regional router-switches which in turn are parented through capital city based digital
router switches fed from capital city based digital crossconneds — and using the same
transmisgon links in anominal star structure with the nominal centres in cepital cities. The
problem isthat Internet is bandwidth intensive and providing extra bandwidth for regional
areas, heavily impinges on current avail able bandwidth used for telephony. Fortunately Vol P
(Voicein Internet Protocol) has the capability of reducing network occupancy by telephony
channels by about 70% - s0 this cannot be implemented fast enough!

Broadband Internet using the minimum (DSLAM and ADSL) are utilising all available IEN
network cgpacity, and the proportion of customers able to get Broadband is considerably less
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than for that in capital cities— so this rvice facility will be cmmparatively slower and far
more difficult to procure than for the aty cousins.

2.3.2. Access Network Structures

Virtually all regional cities have the same acessnetwork structure & capital cities—asthe
premises are virtually always less then 4 km from the regional telephone exchange — or one of
its ‘satellite’ suburban telephone exchanges. What is missngis CATV (coax cable under
power lines) so these aistomers cannot get cable television or use cdle Internet.

To dl intents and puposes these austomers have exadly the same service standards as people
in cgoital cities as they are within 4km of the local telephone exchanges — but that is where
the similarity stops! Beyond the nominal 4 km range, refer to the acces tedniques used for
rural and remote austomers — below.

Because GSM mobiles work on a narrow radio bandwidth, they are very susceptible in losing
connections due to radiated signal cancellations in the path between the mobil e base station
and mobile phone. Thisis fine for metropolitan situations where the signal strength is grong
and there ae several towers, but in rural and remote aeas this is unworkable and the CDMA
(code division multiple acces) technology solution avoids most of these problems because
the transmissions are ‘ spread spedrum’. Unfortunately they (as GSM also) are limited by line
of sight — due to the portion of the eledromagnetic spedrum that is used, so the maximum
usable range is smewhere between 10 and 20km from the mobile base stations!

2.4. Rural and Remote Regional Networks

Beyond the regional cities are rural and remote local telephone exchanges and these ae
locaed in country towns.

2.4.1. Inter-Exchange Structures

The inter-exchange network gtructureis inherently simple asit isasecnd tier star network.
This oond tier starts from the regional exchange and extends to the local exchange — that is
it! Thereisusually no alternate routing to another regional switch and in most cases the
transmisson path is fully occupied with telephony traffic, so there is no transmisson spaceto
include Internet and enable these exchanges to be cnnected to any form of Broadband
Internet (eg ADSL withaDSLAM). Inany case, the bandwidth required for Broadband
Internet far exceeds the airrent transmisgon equipment cgpabil ity from the regional telephone
exchange, so in the aurrent competitive climate these services will never be provided.

2.4.2. Access Network Structures

Apart from there obviously not being any CATV (coax cable under power lines) from these
remote telephone exchanges to the austomers, very few customers are adually within 4 km of
the local telephone exchange, so virtually all customers are on 0.64 mm cable pairs insteal of
0.40 mm cable pairs and this readies as far as 7 km without the need for pair gain systemsto
further amplify the voice Beyond this virtually all customer circuits need some form of pair
gain system to relay the signalling and amplify the voice These pair gain systems were never
engineeaed for data/l nternet — just voice
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3. A Synergetic Solution

3.1. Infrastructure Crisis Issues

For some decades now the national problem of having a grealy improved telecommunicaion
infrastructure and with far chegoer user costs has been a very frustrating concept.

As shown above, it should be extremely clea that the competitive business approac to
solving this concept was doomed at conception because the mmpetitive gproac demands
that businesses literally fight against one another to provide services and the atillery of
commercial (competitive) business is extremely expensive and not asociated with the
solution for the austomers. Merchant bankers have duped successive Governments.

Collateral damage has included the shelling out millions of resource dollars to inform the
prospective austomers to feel good about a bad situation does not put the egquipment in place
and alleviate the situation, but wastes the resource money on intensive marketing, expensive
advertising, protraded legal battles and the contracting of non-engineeing staff to suppat
these wars — and this sriously drains the avail able resource money away from providing the
longer-term infrastructure solution.

Just before this competitive war began raging, technology advances provided the answersto
both providing a gredly improved telecommunication infrastructure and with far chegoer user
costs, and in the ensuing yeas these technologies were installed and commissoned along
competitive business lines rvicing the biggest cities best and leaving the rest of the @untry
in collateral damage mode with an anaemic network.

It is now obvious that better telecommunication services actually came abou through a
progresson d technical advancesin dgital switching, optical fibres and dgital transmisson
tedniques — all infrastructure based, andthis had alsolutely nothing to do with competiti on.

Australia now has atelecommunications crisis caused by having Mrtually all the major
network based in avery thin corridor down the eat and south (coastal) aress, and if any of the
major cities was to suffer aterrorist attadk or other major caastrophe, then the whole
Australian telecommunications network could well collapse & there is virtually no alternate
network routing beyond this thin corridor.

If the Australian telecommunicaion network structures described above have been
understood, then it should be plainly obvious that there ae essentially two widely differing
network topologies used for the Inter-Exchange Network (IEN). The network topology used
in non-metropolitan Australiais not commercially viable, but this infrastructure is basically
owned by Telstra (ie. the Australian people through their taxes) it is a nonsense to have
Telstraoperating as a ommercial businessand telecommunications infrastructure provider.

In non-metropolitan areas the IEN is basically a thin tiered star network (as adired follow-on
from the ealier analogue structure) virtually all parented from mgjor capital cities and some
regional cities on the extremities of the first tier star network, and most local exchanges
parented from usually one node. | believe that Internet is gjueezel into previous are
cgpacity and basicdly the network has no natural growth allowances.

In major capital cities (metropolitan areas) the IEN is basically a mesh network consisting of
anumber of interseding rings with local exchanges parented from nmore than one node, and
with Internet feads from several geographically diverse routers. This network is
commercially viable, becaise of the population density and the alternate (mesh) routing.
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It isnow obvious that Australia needs an dternate network routing structure that is not based
as dar networks on capital cities but one that consists of a large number of interseding rings,
andthese rings neal to pick up all the regiond centresto provide them with their future
Broadbandinternet requirements.

3.2. A National Synergetic Solution

It isvery clear that the Universal Service Standards (USS as described in the Davidson
Report in 1982 did not take into aceunt changes in the use, availability and applicaion of
telecommunicaions technology from that time and consequently these service standards are
seriously outdated. These USSnedl to be reviewed on aregular basis for example every five
yeas, and the Australian telecommunications industry would then have arelevant set of
minimum services and standards to work from.

The direa consequence for the USSis that it isthe gauge for funding to support customersin
regional and remote aeas, under the Universal Services Obligation (USO) legislation. Asthe
funding for these rural and remote austomer services runs at alossfunds are also drawn from
competing telecommunications businesss, there is alarge amount of angst and hitternessin
paying a competitor to maintain competitive austomers. Although this legislation was well
intended, it is effedively unworkable as this supplementary funding hes not fixed the
problem; just extended the timeframe with no red resolution.

Regional rural and remote telecommunicaionsis in a no-win situation because part
privatisation has caused Australia’ s telecommunications infrastructure to be run along
competitive business lines. Consequently these aeas have been shown to be not-profitable so
minimum investment in these aeas has eff ectively run down these telecommunicaions
infrastructures, making them even less profitable.

Diredly; this ladk of telecommunicaions infrastructure suppat has prevented regional, rural
and remote aeas in Australia from growing with the information technology revolution and
consequently these aeas have been starved of development. This has resulted in most
country generations leaving regional cities and towns and moving to capital cities for
employment — further starving these regions from developing.

While the major capital cities have exploded in size due to population influx from regional
rural and remote aeas, the communicaion network between these major capital cities has
bemme very large also, and if these links were broken or a dty devastated, then Australian
businesswould stop — as the communications link (the Golden Boomerang) would be broken.

By changing the structure of the regional inter-exchange networks from tiered star networks
based on capital cities, into a series of interconnected regional fibre-optic rings, this provides
ageographically wide range of alternate paths for inter-city communicaions and it provides a
wideband regional inter-exchange networks that currently are non-existent but necessary for
future Broadband acessuse.

With these regional fibre-optic regional rings in place this provides the foundation to provide
fibre to the premises (FTTP) in all regional areas, and most remote aeas, and provide all the
Broadband Internet and CATV servicesthat are necessary so that regional and remote
Australiais not starved of information technology facilities.
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No short-term thinking competitive businessshould be involved in funding this. It istherole
of the Federal Government as it isthe Board of Diredors for Australia’'s Infrastructure
management to fund this infrastructure development as a national initiative.

The synergetic plan proposed here will provide four mgjor initiatives and they are:

" The development of a national geographicdly distributed inter-exchange network
utilising interseaing regional opticd fibre rings that are fully cgpable of carrying
telephony, Broadband Internet, and television services for the next 30 yeas.

] Thisregional inter-exchange network will provide geographic alternate routing for
major city communicaions and through this gructure it will provide adegreeof
network robustnessthat would prevent national network failure should a major cities
communicaions be taken out.

" The replacement of copper pair based voice grade engineaed customer acaess
network limited to nominally 4 km, with a passve optical network (PON) fibre to the
premises (FTTP) accessnetwork with a metropolitan range excealing 6km and a
regional/remote range excealing 60km.

. The rebuilding of wealth in our geographically regional, rural and remote aeas
through developing information technology and building businesses there. This type
of engineering will provide asustainable future-proof telecommunications network for
non-metropolitan areain Australia and eliminate the ongoing need for USO payments.

With Telstra structurally separated, its infrastructure part can get on with the business of
purchasing, installing and commissoning the necessary infrastructure to solve the thin
‘golden boomerang’ problem and in so doing provide the necessary infrastructure that
regional Australia needs for its future IT growth. Telstra sreselling part can competitively
resell the wholesale services as a separate attity.

3.2.1. Regional Optical Fibre Rings

This gep involves more of a‘helicopter view’! While major capital cities are interconneded
with long rings (providing generous geographic diverse path routing in some @ses), the
regional cities are usually conneded on the ausp of amajor route or as a spur off a major
route, and this is the telecmmunications competitive businessfailure.

Instead of linking as urs off major capital cities, regional cities need to interconned with
optical fibre rings, and these rings neel to intersed to provide the necessary geographic
alternate paths and in doing this also provide major cagpital cities with network robustness.
This synergetic infrastructure goproad isawin-win situation as it opens up the regional cities
to communicate high-density traffic, and it provides alternate caital city routing.

In asimilar thought processin regional cities (above) in this case the major towns and cities
need to be identified in aregion and these then need to be conneded with an optical fibre
ring, and these rings need to intersed at major regional cities. Various government bodies
may already have optical fibre in placewith railways, eledrical lines, and roads, and Telstra
(and Optus and athers) may also have optical fibre in place, so it may be a diange of mindset
from star network structuresto closing the ends of the stars and making them into loops.
Again it is not important which infrastructure or competitive business owns what, the fad that
the infrastructure is not being utilised is criminal.
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Some examples of possible regional loops (and many of these may already exist) include:

] Cairns — Atherton — Maredia — Ravenshoe — Greenvale — Charters Towers —
Townsville — Ingham — Innisfail — Cairns

" Townsville — Ayr — Bowen — Madkay — Clermont — Charters Towers — Townsville

" Charters Towers — Clermont — Emerald — Longread — Boulia— Mt Isa— Cloncurry —
Hughenden — Charters Towers

. Longreach — Barcaldine — Bladall — Augathella— Charleville — Quil pie — Windorah —
Longreach

. Madkay — Y eppoon — Rockhampton — Bladkwater — Emerald — Madkay

" Rockhampton — Gladstone — Bundaberg — Ban Ban Springs — Monto — Biloela—
Rockhampton

" Biloela— Moura— Taroom — Miles — Dalby — Kingaroy — Monto — Biloela

" Bundaberg — Maryborough — Gympie — Kingaroy — Goomeri — Gin Gin — Bundaberg
" Gympie — Nambour — Caboolture — Kilcoy — Nanango — Gympie

. Toowoomba — Warwick — Goondiwindi — Moonie — Dalby — Toowoomba

. Miles — Goondiwindi — St George — Cunnamulla— Charleville — Roma— Miles

" Cunramulla— St George — Moree— Walgett — Brewarrina— Bourke — Cunnamulla

" Bourke — Brewarrina— Byrock — Nyngan — Cobar — Wilcannia— Bourke

. Goondiwindi — Tenterfield — Glen Innes — Inverell — Moree — Goondiwindi

" Toowoomba — | pswich — Brisbane — Southport — Ballina— Lismore — Tenterfield —
Warwick — Toowoomba

" Walgett — Narrabri — Coonabarabran — Gil gandra— Coonamble — Walgett
] Casino — Lismore — Grafton — Glen Innes — Tenterfield — Casino
= Narrabri — Inverell — Glen Innes — Armidale — Tamworth — Gunnedah — Narrabri

" Armidale — Ebor — Grafton — Coffs Harbour — Kempsey — Port Maaquarie — Walcha —
Uralla— Armidale

" Tamworth — Port Maqquarie — Taree— Forster — Raymond Terrace— Maitland —
Singleton — Muswell brook — Scone — Murrurundi — Tamworth

] Dubbo — Mendooran — Coonabarabran — Werris Cre&k — Murrurundi — Muswellbrook —
Merriwa— Dunedoo — Dubbo

. Dubbo — Wellington — Gulgong — Mudgee— Hill End — Lithgow — Bathurst — Orange —
Molong — Parkes — Pe& Hill — Dubbo

" Broken Hill — Wilcannia— Cobar — Nyngan — Narromine — Dubbo — Parkes —
Condobolin — Roto — Ivanhoe — Menindee— Broken Hill

. Cowra— Bathurst — Katoomba — Penrith — Campbelltown — Mittagong — Goulburn —
Y ass— Boorowa — Cowra

" West Wyalong — Forbes — Cudal — Orange — Blayney — Cowra — Grenfell — West
Wyalong

] Griffith — West Wyalong — Cowra — Y oung — Cootamundra - Temora— Junee—
Narrandera— Ledon — Griffith

. Deniliquin — Hay — Griffith — Legon — Narrandera— Finley — Deniliquin
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Narrandera— Wagga Wagga— Albury — Finley — Jerilderie — Narrandera

Temora— Cootamundra— Y oung — Boorowa — Crookwell — Goulburn — Y ass—
Gundagai — Wagga Wagga— Junee— Temora

Canberra— Goulburn — MossVale — Wollongong — Kiama— Nowra— Milton —
Ulladulla— Braidwood — Canberra

Orbost — Bombala — Cooma — Bredbo — Canberra— Queanbeyan — Bateman’s Bay —
Moruya— Narooma— Bega— Eden — Cann River — Orbost

Gawler — Burra— Port Pirie — Peterborough — Mannahill — Broken Hill — Coombah —
Wentworth — Mildura— Renmark — Waikerie — Gawler

Murray Bridge — Renmark — Pinnaroo — Bordertown — Kingston — Murray Bridge
Bordertown — Horsham — Hamilton — Portland — Mt Gambier — Kingston — Bordertown

Warrnambool — Hamilton — Ararat — Maryborough — Castlemaine — Ball arat —
Geelong — Colac— Warrnambool

Horsham — Stawell — Ararat — Ballarat — Bendigo — Charlton — Warracknabeal —
Dimboola— Horsham

Mildura— Robinvale — Balranald — Hay — Deniliquin — Echuca— Kerang — Swan Hill —
Hattah — Mildura

Murray Bridge — Victor Harbour — Adelaide — Gawler — Murray Bridge

Port Pirie — Port Augusta— Whyalla— Port Lincoln — Stre&ky Bay — Kyancutta— (Port
Augusta) — Port Pirie

Bendigo — Echuca— Shepparton — Benalla— Seymour — Heathcote — Bendigo

Ballarat — Bacdus Marsh — Melbourne — Healesvil le — Alexandria — Seymour —
Kilmore — Woodend — Ballan — Ballarat

Healesville — Alexandria— Mansfield — Benalla— Wangaratta— Albury/Wodonga —
Tallangatta— Omeo — Bairnsdale — Sale — Warragul — Pakenham — Healesvil le

Pakenham — Wonthaggi — Leongatha — Y arram — Sale — Morwell — Warragul —
Pakenham

Hobart — New Norfolk — Queenstown — Burnie — Devonport — Launceston — Campbel |
Town — Melton — Hobart

Devonport — Deloraine — Launceston — Scottsdale — Herrick — Waterhouse —
Georgetown — Exeter — Latrobe — Devonport

Launceston — Legerwood — St Helens — St Marys — Avoca— Launceston

Geraldton — Mullewa— Y algoo — Mt Magnet — Paynes Find — Wubin — Moora—
Eneabba — Dongara— Geraldton

Mullewa — Morawa— Latham — Coorow — Mingenew — Mullewa

Armadale — Pinjarra— Bunbury — Busselton — Albany — Katanning — Narrogin —
Northam — Armadale

Northam — Merredin — Kalgoorlie — Esperance — Katanning — Narrogin — Northam

Thisisa arsory first passand by no means an exhaustive list but it shows that by changing
the structure from capital city based tiered star networks into regional rings, the regional
traffic density can be gredly increased without impinging on major inter-cgpital routes, and
further should any of these major inter-capital routes suffer major failures, then becaise these
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regional rings are interconneded, then the traffic flow can be aitomatically overflowed onto
these interconneding regional rings. So not only is the regional telecommunications
infrastructure ctered for in the future — but the major inter-cgpital routes now have alternate
path routing in the case of caastrophic failure. Thisisagrea infrastructure synergy.

All these locations (and many un-named) will need to have terminal and/or drop and insert
optical fibre transmisgon equipment installed in their telephone exchanges along with
regenerator equipment and system terminal equipment in the regional centres to manage and
operate the optical fibre loops. At regional cities, digital crossconned switches will be
necessary to join various dreams in co-sited opticd fibre rings, and it is this tedhnology that
will provide the synergetic major cgpital network aternate routing, and provide
non-metropolitan areas with a future-proofed telecommunicaions network infrastructure that
will be equivalent to that available in all major capital cities.

3.2.2. Regional City Optical Fibre Rings

One of the aitical success fadors for developing positive financial futuresin regional citiesis
to ensure that these cities have excellent telecommunications facilities. The network planning
engineaing approach described here can be goplied to virtually any regional city, and it
should identify all the key areas that are asciated with information technology (IT) based
telecommunicaions in the future.

The isae here isthat to date, other than the regional telephone exchange building, virtually
all acesscommunications is currently via insulated copper twisted pair cables, which were
engineaed for voice grade telecommunications, not Broadband Internet, and definitely not

bi-diredional high speed video.

Thisiswhere the role of infrastructure-based telecommunications network engineering comes
to the fore — and this is also where competitive infrastructures are self-defeating. The first
step isto look closely at ead regional city and identify if and where the basic government
and commercial business gructures exist. Thisisno more difficult than locating the
following structures, broadly within the ‘city and suburban’ limits:

" Telephone exchange buildings

. Mobil e base stations remote from telephone exchange buildings
. Television Studio sites
. Television Transmisgon Towers

" The Base Hospital

" Other Major Hospitals

" University Campus

. TAFE Colleges

. Major Secondary Schools

. Industrial Parks

. Commercial Parks

. Central BusinessDistricts

. Local Government Offices

. Regional State Government Offices
" Railway Stations

. Major Eledricity Switch Yards
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These ae the micro geographic areas that will need to have high capacity telecommunications
infrastructures in the immediate future, and insulated copper-pair based ‘star’ access networks
from local telephone exchanges may be both totally inappropriate and may severely under-
resource future infrastructure.

Having identified the locations of these high communicaion usage aess; it is esential to now
identify if there is any optical fibre linking any of these aeas, and these adual fibre routes
need to be identified. It does not matter who owns this fibre and if it isin use or not, as the
longer term plan will be that al these resources will be shared, and the aurrent owners will
have auser discount for useful infrastructure.

With this physical data, it isthen arelatively easy Network Engineeing task to notionally
configure optical fibre ‘rings’ that interseds with these micro-geographic areas and where the
circumference(s) passthrough the major telephone exchange building in that regional city.
Alternatively some of these aeas may neeal dired links without alternate path routing
afforded by ring architectures — but these ae really network engineeing isaues.

Optical Fibre able caries sveral strands, and it is used in pairs for these goplicaions —and
data flows can be made to travel in opposite diredions in each pair; or travel in both
diredions with the one strand — depending on the applicaions. At this point the Network
Engineaing gets considerably more difficult with educaed guesses of initial traffic densities
to and from each areag and that in turn startsto ‘flesh out’ the required equipment cgpacities
and their locations.

At ead micro-geographic site, provision needs to be made for ‘drop and insert’ equipment —
together with power badkup and suitable seaurity, and these days most government and
businesssites include aseaure telecommunicaions room and/or area. Some rings are in fad
physicdly overlayed optical fibre rings (in the same cale) with ‘drop and insert” equipment
for alternate aeas o that like users have close @mmmon links and bad<up through other fibres.

We now have a @mmon opticd fibre ring structure for all regional cities that can provide
high speed deta, video, television, radio, Internet, telephony to al the micro-geographic aress
broadly in the regional city limits. Thistransmisgon ring infrastructure will be similar to
what is already in major capital cities and it puts regional cities on alevel footing and with
tremendous growth prospects. With this infrastructure there is virtually nothing stopping
isolated regional cities from supporting a wide range of information based commercial
businesses — within that city.

3.2.3. A Full Services Fibre Optic Access Network

Passive Optical Fibre Network to the Premises (PON — FTTP) has been successfully trialled
in several locaionsin Australiaand isin common use globally and thisis | believe the way of
the future. Thistednology has an optical transceiver in the local exchange and feeds out via
optical fibre into the local access areawhere the cdle isopticdly split up to six times—
giving a split lossof about 18 dB (3 dB for ead split), so one feed from the local exchange
can conned up to 64 premises within a range of about 6 km. As the bandwidth extends
beyond 1 Gbit/s, (1,000 Mbit/s) this provides ample bi-diredional transmisson capabilities
for telephony and Internet; and with a different ‘colour’ transmisson for CATV, then PON
FTTP providesthe ided access for the future — but it requires substantial inter-exchange
network infrastructure to make it effedive — hence the eallier sedion in this paper.

It isimperative that this type of access network be installed in the very near future to virtually
every premisesin Australig; firstly to replacethe technologicaly and physically ageing
existing copper pair based aacess network that was engineeaed for voice telecommunicaions
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(not Broadband Internet), and to replacethe HFC cable television acessnetwork; secondly to
provide the neaessary acaessinfrastructure required by our businesses and people for the next
35yeas, and not just in capital cities but in virtually every premises in Australia.

Currently thisPON — FTTP can ke installed, but its potential will be severely limited as the
inter-exchange network infrastructure (especially in non-metropolitan arees) istotaly
inadequate to provide the necessary bandwidths and alternate routing capabilities that are
imperative for this accessnetwork topology.

3.2.4. ADSL 2+ Service Issues

The proposed introduction of ADSL 2+ brings with it arange of service isaJe problems as it
uses bandwidth excealing 2MHz where ADSL usesonly as far as 1.1 MHz, and ADSL 2+
requires twisted pairsto be paralleled upand this will dramatically upset the balance in cables
resulting in far greder inter-pair interference. Added to this the fad that ADSL 2+ runs at
low power in off times and at full power at operational times, and that full power is
substantiall y higher than for current ADSL, then | believe that these full power bursts will
cause Internet based network dropouts; caused by inter-pair interference and/or that both
ADSL and ADSL 2+ will never work anywhere near their full potential when on the same
copper based access cable.

In my engineeing opinion, all forms of ADSL should be stopped as son as possible and be
replacead with PON FTTP as a matter of commercial and infrastructure sense.

4. Conclusion

It is very clear that the Universal Service Standards (USS as described in the Davidson
Report in 1982did not take into acaunt changes in the use, availability and applicaion of
telecommunicaions technology from that time and consequently these service standards are
seriously outdated. These USS reel to bereviewed on aregular basisfor example evey
five yars, and the Australian telecommunications industry would then havea relevant set
of minimum services and standards to work from.

The dired consequence for the USSisthat it isthe gauge for funding to support customersin
regional and remote aeas, under the Universal Services Obligation (USO) legislation. Asthe
funding for these rural and remote austomer services runs at alossfunds are also drawn from
competing telecommunications businesss, there is alarge amount of angst and hitternessin
paying a competitor to maintain competitive austomers. Although the USO legidation was
well intended, it is effedivdy unworkable and supplementary fundings havenot fixed the
service and infrastructure problems; just extended the timeframe with no real resolution.

Australian major capital cities have telecmmunication infrastructuresthat are far superior to
those in regional centres and non-metropolitan areas; and thisis a prime fador that has driven
almost all competitive businesses involving any form of information technology (IT) to
operate in major capital cities, even though property prices are far higher.

The socio-ecnomic cost to Australiais immense & the population hes moved to where (IT)
work is available and that has caused our major capital cities to dramaticall y expand, resulting
in extortionately high housing and rental costs; resulting in both partners working, paid child
minding, high family separation rates, and consequently very high social support costs.

Ove seweral deades merchant bankers in collusion with economists have duped successve
Australian Governmentsinto believing that competition isthe panacea for all business
inefficiencies, and that the private sedor isfar more dficient than the Government (public)
sedor. What has never been admitted was that competitive pradices only work for
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comparative sized businesses trading similar commodities; infrastructure is not a ommodity;
Governments are the Board of Diredors responsible for managing infrastructure; the
infrastructure isowned by the people, and; thisinfrastructureisnot for sale.

It should be painfully obvious that two or more duplicated infrastructures fighting against
each other is pitifull y inefficient and that any form of infrastructure synergy will bring
tremendous efficiencies, with far lower operating costs. The Federal Government needs to
change the padlicy ancerning competition and in practicethis means to remove competition
and competiti ve practices from infrastructure businesses; and replacethese palicies with
synergetic palicies and practices for infrastructure businesses.

It should now be very clea (even to the most inept) that in the last 30 yeas; technology
advances in optical fibre replaang copper, digital switching replaang mechanicda switching
and digital transmisson replacing analogue transmisson have themselves creaed dramatic
efficiencies and savings causing the operational pricesto implode. The asts of competitive
wars between telecommunications infrastructure busineses (including at least: sponsoring,
advertising, marketing, legal battles, and consulting) havedramatically driven up the
operational costs and dmost wiped aut the efficiencies and savings of technology advances.

Regional Cities, town, rural and remote telecommunications are in a no-win situation becaise
privatisation has caused Australia’ s telecommunications infrastructure to be run along
competitive business lines. Asthese areas have been shown to be lessprofitable or
non-profitable, so minimum telecommunicationsinfrastructure investment in these areas
has eff edivedy run down these areas making them even lessprofitable.

There aethree onceptually different networks that combine to make the telecmmunicaions
infrastructure; the Customer Premises Network (CPN), the Customer Access Network (CAN)
and the Inter-Exchange Network (IEN).

In Australia’s biggest major cities, the IEN is a mesh, which isin stark contrast to the rest of
the IEN in non-metropolitan areas (that is. areas outside Australia’ s biggest cities), where the
IEN isathin, tiered-star network, ladking alternate routing, and it is this infrastructure that is
the ‘Achilles Heel’ preventing competitive businessto develop and grow inthese aess.

To further demonstrate the disparity in infrastructure standards, Broadband Internet is
now seen asthe esential imperativeinfrastructure for most competiti ve businesses as the
prime communication medium, and non-metropolitan areas do not have the minimum
necessary alternate routing infrastructure to suppart high bandwidth 1EN.

Between Australia s biggest major cities there isa solid but geographically narrow
telecommunicaions |EN that is susceptible to terrorist attack and/or accidental damage. As
thereis very limited geographic alternate routing this puts Australian competitive businesses
inavery high-risk situation. Australia’s IEN neeals considerable alternate routing, and this
can be synergetically engineaed by changing theregional |EN structure from tiered-star
networks based on major capital cities, into tangential ringsinter-linking regional centres.

The network restructure for regional (non-metropolitan) Australia proposed in this position
paper provides the foundations for Regional Citiesto develop and grow strong I T based
industries. This restructuring synergetically provides a high degreeof alternate network
routing without impinging major capital cities, and for major capital cities a high degreeof
alternaterouting. It isalso the synergetic foundationsto suppat I T based businesss.
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With the Regional 1EN structured on tangential interseaing optical fibre rings, aimost all
towns and cities would then have the necessary network bandwidths for businesses and the
community requiring high-spead hidirectional Broadband Internet (and the &bility to net cast
CATV). This IEN would then be the synergy structure for Regional Cities, rural areasand
remote townsto conned PON FTTP (optical fibre to the premises) accessnetwork to dmost
all premisesin Australia, and have high-speed hidiredional Broadband I nternet faciliti es.

The introduction of Broadband Internet has shown that user bandwidth requirements are well
beyond that is cgpable from the existing copper pair based CAN (that was engineaed for
voice band — not Internet). ADSL isa stopgg tedinology with major limitsin speed and
distance The newer proven technology of passive optical fibre network (PON) to the
premises (FTTP) has bidirectional bandwidth capabilities ideall y suited for Broadband
Internet far exceeding the ageing copper pair based CAN, and PON FTTP aso has adistance
range far excealing that of copper pairs— making it ided for dired replacement of copper
based CAN including pair gain systems used for voice based customer accessin regional and
remote areas. It istherefore an imperativethat PON FTTP needs to be programmed in for
replacing the copper based CAN as a very high priority infrastructure replacement.

The engineering of the Australian telecommunications infrastructure started in 1856and it has
been a @mntinual works-in-progress(WIP) ever since with the Federal Government being the
prime but reluctant Board of Diredors of this infrastructure for the large majority of the time.
It isnow timefor the Federal Government to responsibly manage thisinfrastructure by
structurally separating Telstra to removethe competitiveforces that are in conflict with
infrastructure; fund Telstra’ sinfrastructure body to restructure the regional 1EN; stop the
ADSL rollout and, nationally implement PON FTTP as the new telecommunications
standard for Australian competiti ve businesses and the population.

| am recommending that this position paper be seriously considered as it contains a visionary
framework for a set of national, regional and local infrastructure and commercial synergies
that politically and commercially cannot be ignored. | seethis restructure of our
telecmmunications infrastructure in Australia asthe aitically necessary foundation for
competitive businesses to grow with for now, and prosper on in the future.
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5. Malcolm Moore JP BE(Elect)

Malcolm Moore was raised in Central NSW, educaed at The Kings Schoadl, trained asa
tedhnician in the PMG, specialising in telecommunicaions equipment specification, design,
construction, installation and commisgoning. Advanced through TAFE, senior tedhnician,
tedhnicd officer ranks with spedalist streams in reseach, radio and broadcasting,
transmisgon systems and computer programming while supervising atedcnical staff base.

Qualified as an Eledrical Enginee (NSWIT/UTS Sydney) and managed several innovative
microprocesor-based monitoring equipment projects. Gained experience in Forward
Network Planning, Transmissgon Planning, Switching Planning and Finance and Projea
Management. Took on leading roles in the national analogue replacement programme.
Involved in rationall y rationalising maintenance centres and then; because of strong network
knowledge and transmisgon equipment expertise; was head hunted to resolve intradable
customer serviceissues. Identified systematic degraded service standard issues and with HQ
cooperation and national teamwork at al levels, all BusinessUnits and most technologies,
resolved and mitigated a very wide range of customer impading service issues.

Managed and nationally steeed several spedalist Enginee/Tedhnicd teams that developed a
series of live network monitoring systems, tedhniques and facilities that pinpointed customer-
impading isues for resolution. Managed the processto align network transmisson and
switching equipment settings to align with nationall y based service standards — completing
the links between customer service issues, service standards/speaficaions, equipment
limitations, servicetraining requirements, and equipment life cycles.

Extended significant digital network/optical fibre expertise in NZ as a Projed Engineea and as
aProjea Manager for telephony/data on CATV usng HFC in Victoria. AsaBid Manager
gained awealth of corporate relations knowledge & well as extending engineering expertise
in several areas including as wide range of I T infrastructures and businessmodels.

Took on the role of the Development Manager for the Australian Seniors Computer Clubs
Association, giving it anational focus, championed Broadband for seniors and aligned their
course structures in teading seniors how to use and get the best out of personal computers.

Developed a omprehensive in-depth knowledge of stock exchange tedhnical indicaors and
through theoretical analysis, creaed arange of indicaors gedfically optimised for live data
trading. Developing software that monitors, records, analyses and reports on live ASX data.

Malcolm Mooreis available to lead and/or guide avision of telecommunications industry
restructure processand develop the necessary Broadband telecommunications infrastructure
throughout Australia, asthisisthe imperative for Australia, if Australiaisto continueto be a
forcein the global competitive business economy.

Malcolm Moore JP BE(Eled.)

Managing Diredor: Moore and Moore Consultancy Services
PO Box 147

Turramurra

NSW 2074

02 9440 0541
mmoore@bigpond.net.au
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