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1.    Introduction

The founders of our nation recognised the vital part fast and reliable telecommunications would play in the development of Australia.  To this end they ensured that the Federal Government would have constitutional power over telecommunications and the electronic media.
  Throughout the twentieth century, the telegraph network was developed and then replaced by first a manual and then an automatic telephony network as technology progressed.  The last decade saw Australia's narrowband analogue telephone network replaced with narrowband digital switching and transmission.  In each case the decision to move forward to the next generation of technology has been appropriate and essential to the development of Australia.
  All past work has been based on the premise that the purpose of the telecommunications network was to connect a telephone in one building with a similar telephone in another building.  This premise is no longer valid.

The current telecommunications network is based on a model known as circuit switching.
  This model assumes that the solution to all telecommunications needs is to connect each pair of telephones that wish to communicate by their own exclusive circuit.  Connecting or switching the call to a free circuit at every telephone exchange through which the call passes makes this circuit.  This model was used with the very first manual telephones and is still used today.  Even though the technology has changed many times over the last hundred years, the model has remained the same.  The model remains valid as long as we restrict the users to nothing but standard voice only telephones.  The model fails the moment we introduce a variety of communications devices with varying demands for communications bandwidth.

Modern telecommunications require a mix of voice, video and data at different times.  The bandwidth they require is as variable as the communications devices used.  Many homes and businesses already have internal broadband networks.  Video cameras are networked to TV’s, video recorders and computers.  Digital cameras are networked to printers and computers, as are mobile phones.  Consumers are used to transferring pictures, video, music and large amounts of data within their own premises.
  They have an expectation that they should be able to do the same to remote sites regardless of the distance.  The telecommunications network required today is based on a model known as a broadband packet switched network.  The types of devices used for communications are no longer relevant.  The only requirement is that devices send blocks of digital data called packets to the network.  The network allocates each user their share of resources as required.  This model has given us the flexibility to accommodate the diverse needs of modern telecommunications.  

The technical issues involved in building a broadband packet switched network are many and complex.  However they are less of a hurdle that the social, political and financial issues involved.  This submission attempts to outline some of the technical and non-technical issues involved.  No attempt has been made in this submission to estimate the cost of introducing a universal broadband network.  It may be relevant to remember that Telstra spent $3B in the 1990's converting the telephone network from Analogue to Digital.  It is likely that the cost of moving from a narrowband circuit switched network to a broadband packet switched network will be in the same order of magnitude.  The move into broadband communications is as significant as the move from telegraphy to telephony.  Failure to take full advantage of the broadband communications revolution will cripple Australia and condemn us to a 20th century time warp.  Countries such as Japan, Korea and the United States are already moving ahead of us by exploiting broadband communications to open up new businesses in the areas of entertainment, computing and education.  

2.    Overview

2.1    Technology
Broadband telecommunications can be delivered to the end user via a variety of methods.

The existing copper telephony network can be used.  There are several techniques available
.  The most commonly used technique is called Asynchronous Digital Subscribers Loop or ADSL. The service is not available to more distant customers.  The bandwidth available to each end user depends on the number of active users at any given time.  It should be noted that the existing telephone network includes electronic pair gain devices that do not support ADSL.  Telephone customers on these pair gain systems cannot be supplied with a broadband service via ADSL.  Other DSL technology is available such as VDSL.  In all cases the bandwidth or data speed of the technology is inversely proportional to the distance of the customer from the location of the provider’s equipment.
 These techniques limit the delivery of broadband services to within a few kilometers of the telecommunications carrier's exchange or broadband distribution point.

Broadband can be supplied over optical fibre.  The capacity of optical fibre is extremely high and the medium has proved to be extremely reliable. However very few business or residential premises in Australia are connected with optical fibre.  The installation of individual fibres to every customer would be prohibitively expensive as it would entail the duplication of the existing copper network.  The use of optical splitters / combiners to allow a single or small number of fibres to service a large number of customers is a potential solution that is yet to be used as a standard method of construction.  NTT in Japan launched a fibre to the home programme in 2000.  Three years into their ten year programme only 80,000 of the proposed 16 million homes have been connected.  This is despite a high demand for 50-Mb services to support on-line games.
  Telstra customer network distribution planning of the 1990’s included a policy of placing optical fibre within “a couple of kilometres of customers” as part of an overall plan for the installation of narrowband pair gain systems and possible cable TV distribution.  Financial constraints severely limited this programme.

Geostationary or Low Earth Orbit (LEO) Satellites can supply broadband to a relatively small number of customers at a substantial cost.  Geostationary satellites also have the drawback of introducing a propagation delay into each link.  LEO mobile phone systems have been unable to run at a profit suggesting that a similar broadband service will also prove to be unprofitable.  Both satellite systems have the ability to service a relatively small number of remote and difficult to reach customers.

Power Line Carrier Systems can be used over relatively short distances.  They can be used on existing power line infrastructure.  The wide spread distribution of power line infrastructure together with its ability to support optical fibre and obvious ability to power broadband technology provides the attraction for using this technology.  This technology is also suitable for use within buildings.  It can provide a simple and cost effective method of distributing broadband in a build with electrical power distribution but no telecommunications cabling.

The current mobile phone infrastructure has been installed to provide a narrowband service.  It has the potential to provide a level of broadband service at the expense of infrastructure upgrades or the degradation of service to narrowband customers.  This method is attractive for future generations of mobile phone services and user equipment when laptop computers and mobile phones converge.
, 

Cable TV infrastructure is already delivering broadband services to cable TV customers.  However the availability of cable TV has been limited to small parts of some major cities.  This limits the area this technology can serve.  The likelihood of the cable TV network being extended is very remote given the financial woes of this industry.
 ,

Terrestrial radio distribution Infrastructure specifically established for broadband distribution is already delivering Internet access in some areas.  There are a variety of radio based broadband technologies available.  Some have a range of a few metres while others have coverage measured in kilometres. This type of service has considerable potential even though the current level of infrastructure is limited.  Existing radio infrastructure including microwave and TV broadcast towers has some potential to deliver this type of technology.  However many more radio sites will be needed depending on the technology used.  Small area wireless LANs are already being installed in areas of need such as airport terminals.  Providers of other products in these locations such as fast food outlets see the value in providing broadband networking services for their customers.  The physical size of the equipment deployed at each site will vary.  Many smaller sites will consist of a small equipment box attached to an existing power pole or streetlight.
 ,


2.2    Privacy, Viruses  and Cyber attacks
The current narrowband fixed telephony system has been built around each customer having exclusive and private use of the metallic path between their premises and the telephone switch.   It is normally impossible for anyone to eavesdrop on another user's conversation by interfering with the cable pairs entering their premises. This level of physical privacy has been the standard level of service delivered by the traditional telephone network.  Most methods of delivering a broadband service distribute all data to all end users within that particular distribution area.  The physical level of privacy that the standard telephone network provides is not available.  Data encryption and user identification is used to provide the broadband end user with privacy.  This level of privacy should be acceptable to most end users.  The level of user acceptance to this change in privacy protection needs to be assessed.

Broadband services are normally supplied as an "always connected" service.  This feature is highly desirable as it increases the speed of interaction for services such as e-mail, video or data streaming and networking.  However having a computer connected to a network all the time increases its vulnerability to virus and hacking attacks.  On-line businesses have already had to deal with these issues.  Private individuals will also have to apply commercial grade hardware and software to ensure acceptable levels of security.
 ,

Broadband provides an opportunity to move into a new era for telephone technology.  It is already possible to use the Internet to make telephone calls using Voice Over the Internet Protocol (VOIP).
  The widespread introduction of broadband will increase the viability of this technology.  The introduction of this technology will bring about another change in the fundamental features most end users take for granted.  Standard telephones on the standard copper pair network still work in a blackout.  They are powered over the telephone line.  Any broadband alternative to the standard telephone will undoubtedly require its own source of power.  Most business users have already come to terms with this issue as it equally applies to current sophisticated telephone systems.  In general the domestic end user has not had to consider this issue.  The level of user acceptance to this change would need to be assessed just like the privacy issues mentioned above.

3.    Comments relevant to the terms of reference


3.1    Current and prospective levels of competition
Broadband competition currently falls into two main areas.  Major population centres served by competitors using telephone cable, cable-TV cable or terrestrial radio. Customers in less densely populated areas are served by satellite.  The satellite services are priced above that of the equivalent service provided by one of the major population centre solutions.  Satellite also has the time delay or latency issues as mentioned earlier.  

In most broadband service agreements a restriction on the amount of data that can be downloaded in any month is imposed.  A broadband service provides the user with a fast download speed that can in theory be used all the time.  In practice a typical broadband service agreement providing a half-Mb connection speed and a 300Mb download limit severely restricts the way in which the service can be used.
  In terms of broadband products the 300-Mb limitation is the equivalent of about half an audio CD or 30 to 40 minutes of quality music or about ten minutes of high definition video.  In business terms it equates to one reasonable sized database or one relatively small software application.

The broadband services currently on offer are more aligned with premium narrowband services than with true broadband services offering connection speeds measured in multiples of megabits with no download limit.  This is because the current pricing arrangement effectively restricts the use of a broadband service so that while it may be fast and always connected, it is used sparingly due to the cost of exceeding the download limit.  Unrestricted downloading and speeds measured in tens of Mb allow high definition interactive gaming and HDTV to be introduced into the market.
  Broadband data throughput rates must always equal LAN performance and be cost effective if the concept of regional offices and remote businesses is to become a reality.

The potential for increased competition is extremely high.  The cost of the technology is such that individuals, small businesses and community groups can establish their own broadband networks to serve small areas.
  Many of these networks already exist in the form of Local Area Networks or LANs.  Radio and power line system technologies enable new providers to enter the market independently from the existing telecommunications carriers.
  

The cost of interconnection will always be perceived as a barrier to competition.  Industry regulation can play a substantial role in the promotion or restriction of competition.
  The provision of broadband services will increasingly blur the distinction between an Internet Service Provider (ISP) and a Telecommunications Carrier.  The ISP industry is largely unregulated and there are few legislative barriers to competition.  The industry has been built on the folklore of the whiz kids setting up an ISP in a spare room of their parent's house.   Telecommunications Carriers are heavily regulated and the barriers to entering this market are very high.
, 
, 

The control of the existing copper telephone network owned by Telstra is a significant barrier to competition that uses this technology.  The Telstra copper network was built such that each pair in the network terminates in a telephone exchange.  There are very few exceptions to this rule.  Any broadband service provider wanting to use this copper network is required to install their equipment either in the Telstra exchange or somewhere near the exchange.  Both solutions restrict the options available to a non-Telstra provider.  Telstra's reluctance to break its copper network at an intermediate point and terminate any part of it in another building is a barrier to all competitors, especially small competitors.  It is not possible for a group of users in a remote part of a Telstra exchange area, outside Telstra's ADSL network to provide their own solution using the Telstra network in their area.  It is technically possible for these users to have part of the Telstra network terminated in a non-Telstra building in the area.  Broadband services can then be provided to these customers using ADSL or similar technology and all these customers connected to the National broadband network by other means.  Telstra's opposition to this type of use of the copper network is already extremely high.  A fully privatised Telstra will undoubtedly oppose such changes with increased vigor.


3.2    Impediments to competition and the uptake of broadband technology
The pricing structure used by most broadband service providers includes a limit on the volume of downloads per month.  This restriction helps modify the end user's behavior so that the broadband service is used as a high-speed data service rather than as a true broadband service.  The data download limit precludes using this type of service for continuous high quality audio or video.  It places a penalty on downloading large volumes of data for use in home offices or regional offices.  This in turn stifles the growth of new businesses, small business and business in regional Australia.  The sale of music, videos and computer software over the Internet is also stifled as the penalty for exceeding the monthly download limit would in effect become the electronic equivalent of a delivery charge. 

Interconnection issues will always be seen as a major impediment to competition.  The "many small operators" model referred to in this submission will always require interconnection with the national broadband network.  The major licensed telecommunications carriers currently provide this network.  Competition for this backbone network already exists and it is the type of market where large operators are likely to dominate.  Considerable care will need to be exercised to ensure that all broadband service providers are not only treated equally but that interconnect charges are kept as low as possible.  The impact of an inefficient interconnection process would have a proportionally larger impact on a small operator than a large operator.  There would be no market pressure on the major carriers to push for greater interconnection efficiencies which would be more advantageous to smaller rivals that to themselves.  The comments above apply equally to the monetary charge placed on interconnection and to the administration workload in establishing and maintaining the interconnection.  Large organisations have a tendency to produce voluminous process documents that appear to have self-preservation of the organisation itself placed well before serving the needs of the customer. 


3.3    Implications of communications technology convergence
Broadband telecommunications opens up several new markets and competes in other markets.

Broadband telecommunications has the potential to compete directly with existing cable TV, free to air television and free to air radio networks.  Broadband telecommunications with sufficient capacity enables high quality audio and video to be downloaded in real time.  Cable TV is actually a specialised, one way broadband communications network.  Cable TV services can be incorporated into the current broadband network, as the data requirements for a dozen TV channels would swamp the total data requirements of all other usage.
  

Little impact has been made on the traditional voice telephone market by VOIP at this stage.  A widespread broadband network would dramatically improve the quality of VOIP and its usage would increase at a similar rate.  This would have a dramatic impact on the traditional telecommunications carriers.
  The impact of the universal adoption of a packet switched telephony service such as VOIP on traditional telecommunications carriers cannot be overestimated.  A business like Telstra would find that all of its narowband telephone switches would be obsolete.  Telstra's market base would shrink from millions of telephone service customers to a few thousand broadband providers wanting access to Telstra's transmission infrastructure and buildings.  

Broadband technology has the potential to turn the telephone market into one that resembles the ISP market rather than the mobile phone market.  A relatively unregulated environment could produce a market place containing many competitors of various sizes offering service via a variety of means.  Competition would be intense and market forces would drive end user prices down.  The duplication of some infrastructure would be the inevitable cost of providing market choice.  The ability of small local groups to provide their own broadband service would ensure that less profitable areas of Australia are not ignored by the major providers.  A strongly regulated environment would raise the entry barrier and make it more difficult for small operators to enter the market.  The issue of the basic standard of service expected should be addressed but not to the extent that it is used as a tool to stifle competition. 

The relatively low cost of broadband technology increases the ability of small operators to establish the equivalent of specialist radio and television services.  These services would be in direct competition with radio and television services that already exist.  Debate would focus on defining these services as specialist information services or general entertainment services.

The sale or hire of video, music or software over a communications network becomes increasingly attractive if a broadband network is used.  This method of distribution will impact on the traditional method of selling physical copies of CD's and DVD's.


3.4    Impact and relationship between ownership of content and distribution
Broadband telecommunications has the ability to compete in the areas of telephony, free to air broadcast radio, free to air television and cable television.  These markets are already dominated by large operators with a history of vigorously protect their markets.  Many are also directly or indirectly involved in the broadband market as service providers or operators of substantial broadband communications networks.  It has to be expected that these operators will apply political pressure to ensure that their markets are protected.  The television and radio operators can be expected to lobby to prevent the broadband equivalent of television or radio services being allowed as broadband services.
  They are also likely to support pricing structures that restrict download limit to further discourage users wanting to download large volume video or audio files.  

In the context of broadband technology we must consider telephony in the form of VOIP as "content" and in direct competition with traditional telephony.  The licensed telecommunications carriers will undoubtedly oppose the introduction of VOIP as an alternative option to their product.  VOIP over broadband has the potential to render their investment in narrowband telephone switching equipment worthless.  The impact on their telephony business by the arrival of many small competitors into the market has been mentioned earlier.


3.5    Opportunities to maximise the capacity of existing broadband infrastructure
The existing broadband infrastructure is difficult to define and identify.  It can include obvious infrastructure such as the existing ADSL over copper broadband network and less obvious infrastructure such as power poles that can have broadband radio network access points attached.  Examples of the utilisation of existing infrastructure are discussed below.

The twisted pair copper telephony network is currently used to provide broadband services using ADSL.  In most cases the ADSL equipment is housed in the Telstra exchange.  The concept of breaking the copper network at an intermediate point between the end users and the Telstra exchange has been discussed earlier.  This change would allow competitors, especially small community based competitors to establish small broadband networks in areas Telstra would consider unprofitable.  Telstra would oppose the process.  One of the arguments put forward would be the increased difficulty Telstra would face in recording the use of the copper network.  The minimal cost of this complexity to Telstra needs to be compared to the increased value of extra competition and utilisation of the copper network generated by such a policy.

The infrastructure used for the distribution of electricity has enormous potential to supply a broadband network.  Power is readily available.  Optical fibre can be attached to existing cables or installed in existing conduit networks.  Existing power poles will support radio network access points and power line carrier access points.
  Consideration must be given to providing regulations that allow service providers other than the owner of the electricity distribution network to utilise the infrastructure for the provision of broadband services.

Existing radio communications towers including mobile phone towers have the potential to be used as broadband infrastructure.
, 
  Most of the suitable towers are owned a small number of large organisations that are heavily involved in the telecommunications industry.  The access policies and pricing structures used by these organisations already ensures that this infrastructure is under utilised.  Broadband competitors will not be encouraged to maximise the capacity of this infrastructure without considerable regulatory support.   The difficulty experienced in ensuring mobile phone operators cooperate and allow competitors to share infrastructure should serve as a powerful example of competitive advantage taking precedent over public interest.  

4.    Conclusion
Telecommunications is poised to make another giant step forward.  The introduction of widespread broadband telecommunications is as significant as the step from telegraphy to telephony.  The successful introduction of widespread broadband telecommunications into Australia is essential if we are to prosper in the 21st century.  Failure to do so will lock Australian business and society into a 20th century time warp.  This is an opportunity for new players to enter the telecommunications industry.  Size and location will be of little relevance.  The large players in the existing telecommunications industry will not welcome the competition.  The large players in the radio and television industries will not welcome broadband as it has the potential to erode their market.  The rules under which widespread broadband will be introduced are by their very nature political.  The industry will have to be regulated to protect either the incumbents or the new players.  The incumbents will undoubtedly fight vigorously to protect their interests.  These interests will not necessarily be in the best interests of Australia as a whole.  The technology is available for the telecommunications and electronic media industry to be opened up to many new operators.  These small, new players will have the vigor and flexibility to inject new life into these industries.  They are more likely to provide Australia with a 21st century communications system that the established players who want to retain a 20th century communications system where they are dominant.

There are a variety of technology options available.  The use of appropriate technology to provide the best solution in any given case should be promoted wherever possible.  Restrictions on the type of services carried on the broadband network should be limited to technical issues such as safety and service quality.  Restrictions based on the competition that new services on the broadband network will provide to other existing services should be vigorously opposed.  New players, especially small players and regionally based players should be encouraged to enter the field.
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