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Introduction

Communications Experts Group Pty Ltd (CEG) have provided consulting services for

10 yearsto clients in advanced and leading edge Computer and Telecom Systems. We have
supplied design and management expertise on high bandwidth (100Mbit/s) carrier fibre
networks to customers in the Perth Metro area and have developed a number of State-wide
(WA) networks.

Asan ATUG Director, Dr Green has contact with awide range of people in connection with
Telecom issues. He has aso made a number of submissions to Federal and State Inquiries on
Telecom Policy.

CEG would like to acknowledge the contributions made at the ATUGWA committee meeting
held in Perth to discuss the need and proposed changes to the current Telecom regulatory
environment.

Proposed Changes to the Regulatory Environment.

a. Introduce Functional Separation for the provision on Telecom Links and expand the
scope of activities that Service Providers may undertake.

b. Introduce a new Mediation and Dispute Resolution organisation to resolve the
conflicts that will occur in the transition to fully Functional Separated entities.

c. Provide exemptionsto Local Governmentsin the provision of Telecom infrastructure
such as ducts, conduits and masts. Encourage Local Governments to be more
proactive in planning and providing telecom infrastructure to reduce the cost of
building the NBN.

d. Enable Service Providersto distribute free to air TV to local communities.

The Proven Policy of “Promoting the Long Term Interest of End Users’ should be
strengthened and enhanced when drafting the changes regul atory environment.
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Background

Future User Services
The proposal to build a Fibre to the Node solution as proposed in the NBN is consistent with
developmentsin Technology and Business Practices for the reasons given below.

There needs to be atransition from the current regulatory regime to new regime where there
isanational provider of the “utility” network connections between customers and the nodes
[“last mile’] and backhaul from the nodes to the major points of interconnection [ also
referred to as Peering points or super nodes|. Retailers or Service Providers will provide the
switching/routing equipment and buy the required data connections to their customers and
backhaul links.

Despite the limitations of the current Broadband network in Australia, a number of
businesses have created new business models and services, despite the low bandwidths, and
unequal distribution in quality of services.

The new environment offered by the NBN should enable carriers and service providersto
create amore effective broadband environment that should enable a wider range of business
and social servicesto beimplemented in Australia.

These new services may be described as follows:

1. Serviceswill be created by autonomous service providers and make cost-efficient use
of the application support features provided by the operators' infrastructure to add
value to those services.

2. Serviceswill be discoverable and aggregatable; their use will be accounted for in a
converged hill following any suitable charging scheme, including pre-paid, post paid,
flat rate or split charging.

3. Incumbent operators will increase availability of services by entering co-operation
with other service providers.

4. Userswill receiveincreased levels of control of services and ease of use by means of
personalisation. Intelligent control will be required to acquire, correlate, and infer
user status from context and user profile information, to trigger actions on behalf and
in the interest of the user.

Reference Diadolos Project [ http://www.ist-daidal os.org/]

The key concept in the new Telecom environment is that the NBN will provide backhaul
links and customer connections while retailers will supply the Points of Presence [POPS],
switches and gateways to deliver the required combinations of security, personalisation and
quality of servicesfor different customers eg. Radiographer networks, ISP networks,
metering and monitoring networks.

It should be noted that this new paradigm partially exists today, where ISPs buy ULL

services from Telstra, buy backhaul links from other carriers and supply their own gateways,
POPs and switches.
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The above environment descriptions have been used to devel op the more specific criteria
described in this report.

Local Infrastructure

Experience in Australia and el sewhere has shown that approximately 80% of the cost of
providing Telecom infrastructure isin the provision of “civil engineering” tasks such as
trenching, laying conduits, land and buildings, power, protective infrastructure and access
roads. The early construction of telecom facilities excluded re-use and sharing of resources
and is one of the reasons why it is proving difficult to construct modern networks today. All
proposals will have to make extensive use of existing “direct buried copper” that isin use
today.

Recent developments in copper wire transmission technologies have shown that transmission
rates of up to 1 Gigabit/sec can be achieved, however at short distances of less than 2 kms.
The technology has been proven in trials but no standards have been developed. The value of
this new technology is that the life of the copper network has been extended to allow a
gradual replacement of copper cables with fibre optic cables in conduits over an extended
period of time. This new technology will be referred to as Gigabit DSL or GDSL.

A Fibre to the Premises [FttP] should the ultimate goal, however financial, practical and
regulatory considerations make a Fibre to the Node [FttN] solution a desirable and feasible
stepping stone to a fully developed Fibre to the Premises network.

Greenfield sites should continue to be installed with conduits and fibre. Brownfield sites
should be gradually replaced with either fibre or the new Gigabit ADSL technology to cater
for the required bandwidths needed by modern communities, until it is possible for the
copper to be replaced with fibre.

Bandwidth Requirements

In the future seria streaming services such as voice, videoconferencing, IPTV, DVD-TV,
will become an integral part of the broadband services. The difficult and sometimes poor
user experience of these servicesis due to three standards that have not been devel oped.
While proprietary solutions have been used these are often inadequate or out of the control of
the carrier providing the services, especially where there is a multi-carrier competitive
environment that is proposed for Australia. Research work, tests and practical
implementations have shown that it is possible to minimise the impact of these missing
standards by using a customer connection bandwidth of 10Mbit/sec. Bandwidths of
5Mbit/sec have been shown to reduce the quality of a single voice service due to external
events.

Community requirements continue to increase, and there will a number of new standards
relating to Streaming protocols for VolP, IPTV and Pay-TV. To cater for these changes a
review process needs to be built into the requirements for the network carrier to meet new
demands. It should be noted that the legislated minimum bandwidth is still well below
community needs, and has not been changed in ten years.
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Draft Guidelines

Structural Separation

The current negotiate and arbitrate model of regulating access to a monopoly carrier
infrastructure has been proven to be serioudly flawed. Thisis due to the complex
“averaging” and “cost distribution” methodol ogies required in calcul ating access costs.
Economic modelling theory cannot produce a stable or unique solution that could be
sustained through arigorous analysis and thus defendable in a Court of Law.

See CEG Senate Submission

ECITA References Committee

The Performance of the Telecommunications Regulatory Regime Committee
Hansard 29 April 2005 p 19.

Committee Report Clause 3.53, p 53

Committee Report Clause 3.62, p 55.

The main difficulty in building a sustainable economic model is the number of degrees of
Freedom that need to be taken into account. For most companies the “Price” and “ profit”
[and hence Income Tax] degrees of freedom need to be regulated. In the Telecom Industry
there are unique requirements for inter-connectivity and sharing of resources in a competitive
environment. Thisintroduces two additional degrees of freedom namely “aggregation” and
“quality of service”. [ It isamost impossible to obtain universal agreement on the average
cost of laying a cable in Australia, and there are no mathematical models which clearly define
“quality of Service’]

It is both the complexity and number of degrees of freedom that make it impossible to create
a Telecom economic model that is either universally accepted or sustainable in a court of law.
The fundamental weakness of the existing Telecom regulatory environment isthat it is based
on the use of a sustainable telecom economic model.

Practical experience over ten years [ including attempts at fixing the problem] have shown
that carriers [ both large and small] can manipul ate the regulations to their own advantage.

Using Case studiesin Australia, it can be shown that Telecom Carriers can increase their
profits, without changing their prices. Five known generic methods have been identified, and
while it may be possible to regulate each method individually, it isimpossible regulate for all
the combinations and permutations that can be implemented.

Other monopoly carriers and some countries have come to the same conclusion and have
either voluntarily [BT, Netherlands Telecom, etc] or by legidlation forced a separation
between the infrastructure and retail operations [Telecom NZ]. It should be noted that in the
early stages of the 1997 Telecom Act, Structural Separation was proposed as an alternative
solution due to the known complexities, and opportunities of price manipulation.

Telstra own a key section of the Telecom market, namely the CAN or copper cables from the
exchange or RIM to the customers' premises. Access to this CAN network is critical for the
success of the proposed Broadband network.

The community at large, especially in Western Australia have recognised the

weaknesses of the current legisation and strongly support a changeto a regulatory
environment that supports Functional Separation.
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It is strongly recommended that legislation be introduced to structurally separate the
infrastructure and retail divisions of Telstra, with existing Telstra Shareholders having shares
in both companies. Thiswill eliminate the need for compensation payments.

The Charter for the NBN Infrastructure Company could contain the following:

a) Dédliver anationa broadband network that offers consumersreal value for money.

b)  Provide wholesale access and pricing on atransparent and equivalent level for
services ranging from single links to end-to-end services.

c) Provide equipment accommodation and support servicesin existing exchanges.

d) Interconnect with other carriers’ transmission networks (to maximise the use of
existing non-Telstrainfrastructure).

e) Toprovide PSTN and ISDN services and carrier interconnect facilities.

Comments

Item @) The proposed legislation should mandate a“Cost Calculation Model” with suitable
review periods. A good starting point is the current ACCC Cost Calculation Model, asit has
produced reasonable price calculationsin the past.

Processes for determining annual rates of return and minimum expenditure for new and
replacement infrastructure should be provided.

Item b) Thisisrequired to cater for different types of retailers eg. Specialising in “Regional
Network”, “ISP network” or large National networks.

Large Federal and State Government agencies should be allowed to purchase services,
provided they comply with Help Desk and Service Management Standards for connection to
the NBN.

Item c) Equitable and equivalent access to space, power and cooling in existing telephone
exchanges will reduce the cost of providing different networks to give customers choice, and
also eliminate the need to build cabinets on the pavements next to telephone exchanges.

Iltem d) Thereisalarge quantity of existing carrier infrastructure which can be used to
reduce the cost of the NGN network and the Telecom Infrastructure must be mandated to use
and interconnect (on agreed commercial terms) with these services.

Iteme) VolP will replace PSTN and ISDN over a period of time, however these services
should be included in the NBN to give transparent and equivalent access.

Networ k Evolution

The new Gigabit DSL (GDSL) technologies will enable the existing CAN to bereplacedin a
gradual or incremental process over a number of years.

The advantage of this process is that the need for “Direct Buried” construction can be
minimised, and the more cost effective “Fibre in Conduit” construction methodology should
be used. (It should be noted the new Fibre Technologies will ultimately replace existing
Fibre cables, in much the same way as existing Fibre is replacing Copper).
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State Government Planning Departments and L ocal Government Authority should be enabled
and encouraged to provide Telecom Conduit infrastructure to meet the needs of communities,
in much the same way that they provide roads and other community facilities.

The Network Evolution would consist of the expansion of the existing ADSL 2+ network and
WiIMAX radio networks to meet the goals of the new network. Where higher bandwidths are
needed the new GDSL may be deployed as an interim solution.

Greenfield sites should be mandated as “fibre-in-conduit” with estate developers being
required to set aside land for Telecom head-ends and retail switching systems.

Brownfield sites should be replaced with fibre-in-conduit as and when the conduit is put in
place. In many cases the Telecom conduit can be installed at the same time as other
infrastructure projects, thus reducing the overall cost of provision of Telecom services. The
existence of conduit will significantly reduce the cost of capacity upgrades and connection of
New Services.

Minimum Technical Standards

The new network speed of 12Mbit/s should be mandated as the minmum speed from the
network to the customer where thereisno IPTV or digital TV distribution. Thereis
significant demand for a symmetrical service for small businesses however for residential
services aminimum up link of 5Mbit/s should be mandated. Thiswill support VolP and
Video Conferencing until the new “ Streaming Protocols’ are developed. For networks that
are offering IPTV, Digital Pay TV, DVD-TV, etc, then the minimum bandwidth should be
more that 50Mbit/s.

Recent research on picture quality has shown that a minimum bandwidth of 15Mbit/sis
needed for an acceptabl e standard definition TV picture.

Network Requirements

The following network requirements are based on the new Telecom environment described
under Future User Services.

To achieve the level of services needed to promote new business and improve the overall
level of economic activity then the existing key Telecom policy issues of “competition” and
“long term interests of end users’ will continue to be essential, and are implied in the clauses
1to 4 given above.

Ubiquity and Affordability

Ubiquity and Affordability have been identified as key attributes in many debates and studies
and in particular to satisfy the objective of “purchasing affordable services where they are
needed”.

Affordability
Affordability should be clearly defined.
Using current [2008] information on User spending choices a suggested criteriafor

“Affordability” should be arange of 12Mbps + 1GByte download for $40 for an entry
level serviceto an upper level of $80 for unlimited downloads at higher speeds.
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Minimum aggregation ratio should be clearly specified. The backhaul aggregation
ratio has a major impact on the user experience and the cost of provision of serviceto
the customer. Many of the current complaints about the poor ADSL download speeds
are due to the throttling [ bandwidth sharing] on the expensive backhaul links. The
expensive backhaul links cause service providers to use very high aggregation ratios [
typically 30:1]. Based on reasonable performance criteria the aggregation ratio should
be 10:1 or lessfor residential consumers and 5:1 for small businesses. [ reasonable
performance criteria means users have 80% of their download speed 80% of the
time].

The NBN infrastructure provider should maintain and publish the minimum
aggregation ratios.

To reduce the cost of installation, Uniform Planning and Environment Guidelines
should be developed in association with Local Government Associations. If carriers
comply with these guidelines then Local Government should grant access and
building permits without delay.

The guidelines need to have reference to an enforceable construction and installation
code of practice. Thisshould cover both underground and above ground construction
technologies, as well as placement of “low impact” masts for wireless last mile
connections. [ Possibly update the current ACIF Standards]

Both wholesale and retail pricing should be location independent, eg same prices for
Kununurra as for Perth, ie as per the current retail regime.

To enable avariety of specialist retailers, the option to purchase individual links will be
critical, especially to encourage competition. Thiswill allow retailers to construct networks
to meet different needs and install the appropriate POPs, gateways or switches to deliver
different services such as Vol P, metering, health monitoring, etc.

Ubiquity

Priority must be given for NBN infrastructure investment to locations where thereis
no competitive infrastructure. For example, everywhere outside of metropolitan Perth
thereis alack of infrastructure competition.

Communities with their own last mile reticulation systems should have access to all
the facilities on the NBN.

The “98% coverage” should be well-defined: eg “all towns of more than 100 people
should receive the NBN”.

The services received by 98% should also be well-defined. The concept of “ubiquity”
should include the common services delivered over the NBN, eg. Free-to air TV,
internet and email access, Quality of service criteria such as prioritisation etc.

“Essential services’ eg 000 calls, free-to-air digital TV should be made available on
the NBN.
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The term ubiquity includes the concept of 98% coverage of population, and it also includes
the variety of protocols needed to deliver different services. In particular the impending
change from the current Internet Version 4 (IPV4) protocol to the new 1PV 6 protocol must be
supported.

Choice

There should be certainty about service competition whether or not thereis
infrastructure competition. Access seekers should have equitable access to services
with both technical performance issues [ bandwidth, error rate, Quality of Service
levels, etc] and commercial conditions [ cost, installation times, repair times and
dispute resolution procedures, €tc].

Customer / End User Experience

The Federal Government needs to provide the same level of customer guarantee of
service availability and performance for the new NBN as per the existing regulatory
arrangements for PSTN Services. It is expected that over a period of time the NBN
will replace the PSTN, and it is critical that the existing customer safeguards be
upgraded and transferred to the NBN.

NBN Facilitation Agency

The purpose of NBN Facilitation Agency be defined clearly as a Mediation and
Dispute Resolution body, with the Legidative Authority to issue binding resolutions
to both parties.

Resolutions from previous access mediations or resolutions to access issues should be
able to be used on an equitable basisin later mediations and dispute resol utions.

It isrecommend that the NBN Facilitation Agency be a self-regulating body similar to
ACIF but with the protection that the broad spectrum of user representatives be
mandated as representatives on the controlling board of the entity.

The NBN Facilitation Agency could aso be self-funding.

The NBN Facilitation Agency could also be adivision of ACIF (Communications
Alliance) subject to relevant changes to the regulation.

Competition and Innovation

Competition and Innovation are key driversin creating choice for end users. The new
services will require retailersto install different types of gateways and switches at various
points or nodes to deliver the required services that customers need. Hence the need for a
clause of type d) in the Charter of the infrastructure provider.
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Access Pricing and the Investment Returns

Some form of “cost calculation model” to determine access pricing will be required to
calculate the cost of end-to-end services, or services made up of many component parts. The
pricing model should be agreed or mandated prior to awarding the contract, and thereisa
strong case for the existing ACCC model to be mandated, as it has given acceptable results
over aperiod of time.

The model should also include a minimum spend (usually a % figure) on network expansion
and upgrading to insure that there is a continuous and steady migration from the existing
CAN to a Fibre to the Premises network.

The Dutch Telecom Regulator overcame many access pricing issues by approving a* Cost
Calculation Model” prior to issuing acarrier licence. Australia should use this successful
policy approach for the new Network.

Access Regime

Resolutions from past access disputes to service declarations from the ACCC should
carry forward on an equitable basis.

Accessto Freeto Air TV Channels

The current regulatory environment for retransmitting Free to Air TV over |P Networksis
ambiguous and according to some legal professionals, prohibits the delivery of TV services
over |P Networks.

This negates some of the benefits of the NBN to include the delivery of TV Services over
internet connections, such as "triple play - Voice, Dataand TV".

For many subscribers the main benefits are:

- accessto alarger number of TV channels

- Interactive TV

- Better coverage or quality of picturein weak reception areas

With the current changes due to the termination of free to air analogue TV, thisisan
opportune timeto clarify (or introduce) the rules for IPTV.

Many small community TV broadcasters will have difficulty upgrading to HDTV so access
to IPTV (or similar coverage) will provide some compensation.

The major difficulties or disadvantages are:

- Current attitudes of Freeto Air Providers

- Poor quality of IPTV pictures

- How to manage the issue of regional TV Services

IPTV also creates new potential markets for TV advertising and greater choice for
consumers.
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Technology Neutral

The new regulatory environment should continue to be technology neutral, to enable a
number of technologies to be used to deliver backhaul services and/or connect subscribers
eg. ADSL2, GDSL, WiMAX, 4G, etc.

Requirements from Clause 3

The new regulatory environment should include safeguards for existing non-Telstra
infrastructure by mandating access, and purchase of services from carriers to speed up the
roll-out of the new network and reduce the overall costs.

Requirements from Clause 4

The charter for the Operator of the new Network should include the requirements to provide
supporting services for new and evolving switching and network management systems to
enable retail operators to build networks that will deliver the security and intelligent control
features needed to deliver new services.

The demand for PSTN and ISDN servicesis till significant, and these serviceswill continue
to be purchased for the short to medium term.

Summary of Recommendations

1.0 Engage State Planning and Local Governmentsin the provision of Physical Telecom
Infrastructure

1.1 Legidateto enable State Planning Departments and Local Governments to undertake
planning and installation of telecom infrastructure such as conduits, buildings and
access roads, in the same way that they currently provide roads and other community
Services.

1.2  Enable Loca Governments to mandate the installation of conduit to each property for
greenfield property developments.

1.3  Clarify the 1997 Telecom Act to enable Local Governments to supply Telecom
infrastructure without being required to be registered as a carrier.

2.0  Structural Separation
2.1  Structurally separate Telstrain to two separate companies with different Boards.
2.2  Develop aCharter for the Network Company

3.0  Minimum Technical Standards

3.1  Specify minimum bandwidth requirements for connections in both direction including
those for SME's.

3.2 Include areview processthat will allow new criteria or changes to existing criteriato
be made.

3.3  Requirethat the Network be Technology neutral.

34  Mandate Co-operation and Use of existing Telecom infrastructure owned by other
carriers.

For any queries please contact Dr Walter Green
Tel 08 9293 4974
Mobile 0411 754 614
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