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Infrastructure Capabllity Assessment

ICT

What this assessment is about

This infrastructure capability assessment is one of a series of supporting documents that »
Infrastructure Victoria (IV) has used to assist them in developing their paper - Laying the
Foundations, Setting objectives and i-yearinfrastfugtureng needs f ‘
strategy.
'
This assessment sets out to: :
!

A Identify the major assets in the sector and provide the wider context in which assets
operate, including the interconnections between assets, identification of key stakeholders
and current industry trends in the sector

A Provide a base of quantitative data as a foundation from which IV can start developing
the strategy in relation to asset value, historical and forecast investment, infrastructure
performance and current/future capacity in each sector

A Identify the future challenges and opportunities associated with the sector, specifically
related to how existing infrastructure can be used to accommodate future demand.

This assessment represents an initial view on infrastructure in the sector and has been
prepared based on publicly available information and in consultation with the stakeholders
with whom we have engaged to date. Data collection has been based on consolidation of
existing and available information as opposed to undertaking new primary research.

This assessment is intended to set the scene for broader discussion and is complemented

by a range of other technical documents available at www.infrastructurevictoria.com.au. Itis

I'Vé6s intention that this work serves as one of the
refinement of Victoriabs infrastructure needs as |
strategy development further.

‘,hent and
A structur

What this assessment is not about

This assessment did not seek to and does not identify solutions. It does not propose options

for meeting Victoriadbs infrastructure needs or mak
Victoria.

In preparing the assessment we acknowledge and understand that there is likely to be
additional information available that could help influence future thinking. The findings and
analysis through this assessment are an initial starting point and may be subject to change
as alternate views and information is identified.
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Key Findings

1. Growth in mobile data is predicted to increase exponentially over the next five years.

2. Australiads broadband services are | agging behind

Demand for nbn services has seen a much higher demand for the faster service tiers than originally anticipated.
With strong levels of investment, infrastructure is well placed to deal with exireme weather and emergency events.

ok w

the
nbn at 100 megabits per second (Mbps) is significantly slower than the 1 gigabits per second (Gbps) becoming widely available overseas.
The copper network is deteriorating; however, it is subject to a high level of regulation to ensure adequate performance levels are maintained.

d e wl imprpve with tiveonbrl, tthe initial top speednaf theo f | a

Infrastructure condition

A Mobile network providers have invested significantly Infrastructure
over the last few years and have indicated further large use
investments will be made (e.g. Telstra has allocated $5
billion for 2014-17).

A Optical fibre will replace parts of the copper network not
fit for purpose and be laid in new greenfield
developments. However, nbn has outlined that the
unknown state of the copper network in future rollout
areas is a high risk to the programed rollout.

Infrastructure
service
performance

Operational
criticality &
resilience

Infrastructure
condition

Assets, expenditure
& governance

Operation criticality & resilience

A Infrastructure is susceptible to physical damage and

inoperability through power loss in extreme weather
conditions. A Landline ownership is expected to decline 10 per cent

A According to the AMTA, the existing mobile networks are sizen 2000 At 200E,

well placed to deal with extreme weather events. Uptake of nbn services has shown a greater demand for

higher tier (faster speed) plans.

IPTV has proven popular in the US, and is growing
(albeit more slowly) in Australia.

A Exchanges are single points of failure in the current
network, however, the gradual replacement of the
copper network with fibre creates an opportunity to
redesign exchanges and improve resiliency. A Mobile data has increased by 85 per cent over the past

year and is expected to continue to grow.

This growth in data will place continual pressure on the
network infrastructure.

A The resiliency profile of the fixed-line network will
change also as the nbn is rolled out, with a reliance on A
power.

A Mobile affordability is high in Australia, due to strong
competition in the sector.

Infrastructure use

Infrastructure service performance

A The mobile subsector is less regulated than the fixed-
line subsector.

A Vodaf onateotksssues in 2010-11 highlight the
strength of the market forces i over 2 million customers
were lost because of the issues. Vodafone responded
with a $3 billion network upgrade.

A Coverage in metro areas of Victoria is high, but there
are still significant blackspots in regional areas.

Complaints about mobile coverage to the TIO dropped
by 49 per cent over the last year.

Fixed-line services are highly regulated.

Austral i ads imavecagenihternetzpeddihasg
dropped over the last year.

The number of faults and average time to restore fault
affected services has increased over the last few years.

Assets, expenditure & governance

A Mobile networks nationally are owned by Telstra, Optus
and Vodafone covering 99.3 per cent, 97 per cent, and
94 per cent of the national population respectively.

The copper network has over 7.4 million fixed-line
services, which are progressively being transferred to
nbn as fibre is rolled out. Rollout is due for completion
by 2020.

A The mobile subsector has a lower degree of regulation
than the fixed-line subsector.

D e > >

A Over the next 30 years the nbn delivered infrastructure
will need significant upgrades to become world class.
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Future challenges and opportunities

| ICT Infrastructure findings point to significant challenges and opportunities for IV to influence over the next 30 years. |

Major Trends Challenges Victorian Opportunities

Significantly increasing demand for data services Within 30 years significant investment will be required A Influence current nbn technology rollout, Optical Network
Access, bandwidth, data limits and storage are on to ensure supply. Fortunately ICT supply is largely Termination points and exchanges in Victoria
par with' other statés but lagging other developed influenced by commercial drivers for most (but not all)
countries. Right now, supply in Victoria is currently citizen consumers; however, this is not always the A Influence rollout schedule given that commercial drivers do not
insufficient and is expect @ Wihig theResegeh, Healthsand Goyelpmenty o entirely cover access to regional areas and Research hubs
with the rollout of nbn. When compared to Sectors.
|n.tern?1t|(.)nal Ieadgrs in the space (i.e. Google Fibre) A Make better use of State assets (i.e. VicTrack)
Victoria is far behind and future rollout investment
will not close the gap. . o

A Continue to fund coverage blackspots remediation where

commercial drivers inadequate.

Trend away from fixed line and broadcast Existing regulations and legislation that ensures A Ensure that legislation around accessibility is translated to fibre
services residential accessibility to copper services has not and wireless infrastructure

Businesses and citizens are moving away from kept pace with the increased uptake of mobile, fibre
and HFC infrastructure.

traditional fixed line (copper wire) and public A Potentially ensure that commercial providers provide better
broadcast (TV) services in order to access higher coverage, battery backup etc.

quality services and greater efficiencies.

A Legislate for 000 call accessibility on mobile networks, regardless

of carrier.
Sector convergence In other sectors, data services and related A Ensure that other sectors like Transport, Emergency, Water, and
Increasingly other sectors are becoming more ICT infrastructure (i.e. conduits) are used with little or no Energy liaise through a central agency when installing
consultation or efficiency gains of sharing across infrastructure that could service ICT needs

dependant, in many cases operating data services

over their own infrastructure. Sectors.
A Provide a centralised function to ensure sharing and future

proofing occurs when ICT related infrastructure is being built

across sectors.
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Sector Overview
The ICT sector covers large scale assets used to deliver significantly increasing demand for technology from Victorian Citizens, Businesses,
Government and Research facilities.
Social Media Digital First Services
Trend: Increasing Trend: Businesses increasingly offer apps and service access online
Case: Facebook, Twitter Case: eBay, Retailers
% Communications Digital Entertainment Business Applications
= Trend: Move to Mobile and Over-the-top Trend: Ultra High Definition Digital Trend: Greater interoperability, Integration
% n Case: FaceTime/Skype, VOIP in business Case: Networks Case: Health and Research Sector
= 0
7]
z @ Cloud
= = Trend: Significantly increased data storage and transmission requirements
AT Case: MS Office365
o 3
S m : :
c 5 Entertainment Analytics
% % Trend: Move to Over-the-top Entertainment Services Trend: Data drives efficiency
L Case: Netflix Case: Transport Planning
o c
€ qN’ Emergency Management Digital Government Service Access
Q = Trend: Better Communications Trend: More services online across sectors
w o Case: EMV Public Safety Case: VicRoads/DHHS
é‘ Telecommunication Services Broadcasting Services IT Services
.-6 V
g . o DEEY -
Mobile Internet Fixed i line . Other IT Governme
© : . Television storage & -
@) Services Services Telephony . services nt IT
Processing
© M leed Broadcast Infrastructure Data Centres
o Infrastructure Wireless
o D
£0
2 ;
o = Satellite Infrastructure
S 3
==
n £
Fixed-line infrastructure
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ICT

Scope
This review assesses core critical ICT infrastructure in Victoria, namely the mobile and fixed-line networks.

A Telecommunications infrastructure in Australia was deregulated in 1992 so the industry is significantly influenced by market and commercial forces with ICT assets largely privately owned
and operated.

A Although most core ICT infrastructure is planned and managed on a national basis, where possible information specific to Victoria has been included.
A Table 2 provides an overview of the subsectors covered in each section.

Table 2. Information included in this report on the infrastructure subsectors

Operational
criticality &
resilience

Assets, expenditure Infrastructure Infrastructure

Infrastructure Subsector Infrastructure Use

& governance condition service performance

Mobile \Y \% A\ A V
Fixed-line \% \% Vv \% \%
Fixed wireless Vv - = - -
Satellite \Y - = - -

=

(]

©

=

3

Q Broadcast Vv - - V] -

0
Data Centres \ - \ \% \%
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Assets expenditure
and governance

Infrastructure
use

Infrastructure service
performance

Infrastructure
condition

Operational criticality
and resilience

Fixed-line services are being transformed by the rollout of the nbn infrastructure

Major infrastructure assets i Fixed-line ownership and management

Table 3. Fixed-line assets

Copper network Telstra (ownership

Tel strads copper net wimwersérvicésad
which 1.5 million are leased by other carriers such as Optus,
TPG and iPrimus (Regional Telecommunications Independent
Review Committee, 2015).

be progressively
transferred to nbn
with nbn roll out)

Hybrid Fibre Coaxial (HFC)

The HFC network was originally for delivering television services,
but is capable of supporting voice and data. The network
footprints are largely overlapping and cover more than 3 million
premises.

Optus
Telstra

iiNet (Ballarat,
Geelong, Mildura)

Fixed-line 7
Fixed-line
infrastructure

includes twisted
pair copper wire,
broadband cable
and optical fibre.

The HFC network will be used where appropriate to deliver parts

of the nbn as part of the Governmentés
mixed-technology approach to reduce cost and time (rather than

rolling out a fibre network as well which would duplicate the

network).

Fibre networks nbn

Fibre optic cables enable homes and businesses to connect to
the internet at high speed. At 31 December 2015, 1,622,972
premises were able to order nbn services including fixed line
services to 1,010,803 brownfield and 229,161 greenfield
premises (nbn, 2016b).

The coverage of the nbn network, including areas that are active
or under construction, is published on the nbn website and
reported on a weekly basis.

_ @nd manggement to  ofher pejwork infrastructure including optic fibre which covers a distance of

decision to

Telstrads fixed network contains
over 22,500 kilometres and connects 51,031 exchange and sub exchange

buildings.

Telstra has ADSL in 2,819 exchange areas covering 92 per cent of
Australian homes and businesses (Telstra Corporation Limited, 2014).

For nbn the HFC network will be built via the acquisition and augmentation
of elements of the Telstra and Optus HFC networks. This plan assumes the
launch of HFC products in the second half of FY16.

The plan is structured around progressively taking asset ownership,
engaging in long term leasing agreements in addition to operations and
maintenance accountability of legacy network assets. This includes the
acquisition of copper and HFC infrastructure from Telstra, and HFC
infrastructure from Optus. As elements of the Telstra and Optus networks
are transferred progressively to nbn, so too will the corrective maintenance
responsibility (nbn, 2015a).

empl oy a

nbn was established as a wholly-owned commonwealth company to build
and operate the next generation broadband network to Australian homes
and workplaces. The network managed by nbn will be an open-access,
wholesale-only network. (nbn, 2016a).
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Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

However, a number of Government and private networks are providing more competition particularly to regional

backhaul services
Major infrastructure assets i Fixed-line ownership and management

Table 4. Fixed-line assets (cont.)

TPG i third largest metropolitan fibre network which includes Melbourne, Sydney, and Brisbane.

FireNet i provides broadband communications to CFA Headquarters and the majority of Area offices

through the rollout of an optical fibre cable ring across the state. The network is based upon dark (unused) Metropolitan Fire Brigade (MFB) and
fibre secured by the MFB and shared with the CFA. The network provides super broadband networking to Country Fire Authority (CFA)
CFA selected sites and all MFB geographical points of interest (Country Fire Authority, 2006).

VicSmart i provides Victorian government schools with a 10, 20 or 50 Mbps fibre optic bandwidth
connection. The network was completed in 2009 and is used to securely link schools to each other and the
Departmental hosted systems, as well as to provide the conduit for access to the Internet and other rich
content services (Department of Education & Training Victoria, 2016).

Victorian Government (network provider is Telstra)

Fixed-line i NextGen network i NextGen owns and manages 16,000 kilometres of fibre nationally. It includes the build
Fixed-line and operation of the backbone transmission link to South West Gippsland in Victoria as part of the NextGen
infrastructure Government 6s Regi onal B a ¢ KNbxtGereGroBd, 20é5k. s pot s Progr am (

includes twisted

pair copper wire, VicTrack (General) i Includes 2,500 kilometres of fibre infrastructure state-wide along the four regional fast
SCECLENEREERIERT  rail corridors for rail signalling and control purposes as well as a network of wireless towers to provide radio
cieleailezHilsis - communications with the trains (Victorian Government, 2009).

Intra-Government Secure Network (iGSN) i fibre optic network that connects all government including
CBD buildings with the main government remote data centres through secure and protected high bandwidth
data channels.

VicTrack (a Victorian Government agency)

Backhaul data services to Basslink i VicTrack is delivering high bandwidth backhaul data services to
Basslink Telecoms between Tr HicTedkg016c). and Mel bourneds CBD (

Victorian Education and Research Network i 2100 kilometres of fibre optic cable across Victoria linking
over 248 universities and CSIRO services including 28 hospitals to each other as well as to the national and
international broadband networks. Dedicated high speed research network up to 10Gbps connecting five
major Victorian research precincts (VERNet, 2015).

VERNEt (a collaborative investment of all Victorian
Universities, CSIRO and the Commonwealth
Government.)

NOTE: This list provides examples of the network assets and managing companies operating in Victoria; it is non-exhaustive. Detailed network information is privately held by companies and generally not publically available.
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Assets expenditure

and governance condition

Infrastructure

Infrastructure service
performance

Operational criticality
and resilience use

Infrastructure

Three major mobile networks provide the infrastructure for mobile voice and data communications in Victoria

Major infrastructure assets 1 Fixed wireless ownership and management

Table 5. Mobile network assets

Mobile - provides
mobile telephone,
data and
multimedia

services to mobile
devices.

Mobile networks

Three mobile networks in Australia provide infrastructure for mobile voice and data communications.

The following table provides basic statistics:

Carrier Population Base 4G 3G GSM*
coverage stations

Telstra 99.3% 7,000+ Y Y Y

Optus 97% 6,000+ Y Y Y

Vodafone 94% 5,000+ Y Y Y

Telstra has maintained four times the 4G coverage area of any of its competitors.

Metropolitan Mobile radio

The Metropolitan Mobile Radio (MMR) service is a digital radio voice communications system
operating to international standard protocols. It provides mission critical high quality and secure
communications over the Greater Metropolitan area supporting Victoria Police, Ambulance Victoria
and the MFB. The MMR comprises more than 8000 portable and vehicle radio sets, facilitated by a
backhaul network comprising over 70 base stations (ESTA, 2014).

GSM, 3G, and 4G networks are owned and managed by
Telstra Optus and Vodafone.

Emergency Services
Telecommunications
Authority (Victorian
Government)

Motorola Solutions
(until July 2016).

* Global System for Mobile Communications, originally Groupe Spcial Mobile, is a standard development by the European Telecommunications Standards Institute to describe the protocols for second-generation (2G) digital cellular networks.

o Ownership and
Asset group Description of Assets concessions Management

Deloitte Touche Tohmatsu © 2016 - Infrastructure Capability Assessments
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Infrastructure
and resilience use

Infrastructure service Operational criticality

performance

Infrastructure
condition

Assets expenditure
and governance

Fixed wireless services have become more prevalent over the last few years, and will in future help to alleviate
some strain on the mobile network infrastructure from ever increasing data demands

Major infrastructure assets i Fixed wireless ownership and management

Table 6. Fixed wireless assets

nbn fixed wireless

More than 1,400 sites acquired and 1,000 sites ready for service, delivering 342,768 premises ready
for service nationally (85,538 in Victoria) and 87,325 activations nationally (25,947 in Victoria) as at 28
January 2016 (nbn, 2016b).

The rollout schedule currently shows the final fixed wireless build in Victoria commencing in the first
half of 2017. However, the schedule is stated to be a guide only and is updated on a quarterly basis to
freflect ongoing variations arising from the planning processo nbf, 2016c).

Fixed Wireless i
provides data
services over

Telstra Air

Enables Telstra customers to use their home broadband allowances while away from home. Includes
personal hotspots of those opted in, and an initial network of 4,000 hotspots provided on selected
payphones and retail sites in more than 250 towns and cities at launch. More than 50,000 Telstra Air
members have since joined the network. Telstra has reached a number of deals with local
governments to bring Telstra Air to civic spaces and will start to roll out hundreds of additional public
hotspots in the first half of FY16. There are plans for two million hotspots nationally by 2020 (Telstra
Corporation Limited, 2015b).

dedicated fixed
access points.

VicGovFree

The Victorian Government provides a free public Wi-Fi network in Melbourne, Ballarat and Bendigo
and there are plans for 1,000 hotspots across these three cities (Victorian Government, 2016).

L Ownership and
Asset group Description of Assets concessions Management

nbn

Telstra

Victorian Government

Ericsson (delivery contract and
provide managed services to
activate customers, maintain and
assure the network)

Telstra

Build, management and
maintenance provided by iiNet (one
off payment of $6.7million from
Victorian Government)

Deloitte Touche Tohmatsu © 2016 - Infrastructure Capability Assessments
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Infrastructure service
performance

Infrastructure
condition

Assets expenditure

and governance and resilience

Operational criticality

Infrastructure

use

The TV broadcasting switchover from analogue to digital provides a higher quality service and has freed up

spectrum for broadband/mobile services following the associated channel frequency restack
Major infrastructure assets i Broadcast asset ownership and management:

Table 7. Broadcast assets

Television in Australia is now Digital nationally after analogue services were switched
off on 10 December 2013.

There are 1,294 digital television transmitters servicing 367 areas in Australia.

Radio includes both analogue and digital services in Melbourne where Digital Audio
Broadcasting (DAB+) has been available since mid-2009. Nationally, DAB+ services

Broadcast Australia (BAI Communications)

Asset group Description of Assets Ownership and concessions

Broadcast i J
melueks mals reach 1.6 million.
and television Broadcast Australiads transmission infrastructure network reaches over 99 per
services. the population. This is achieved by relaying services through approximately 600
transmission sites across Australia. In total, these sites operate over 2,000 television
and radio transmitters and other telecommunications infrastructure.
Australia has also completed a restack that involved digital television services being
retuned to new frequencies to free up spectrum. New communication services, such as
mobile broadband, can now use this spectrum (ACMA, 2015a).
Figure 4. TV Coverage in Victoria and number of transmitters Figure 5. Commercial radio stations in Australia (ACMA, 2007)
in (2002) (ACMA, 2007)
' ! &
e 3
S ]
AREES 3 1
K
e -
v 4 ',.
R A
s
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Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

Most satellite infrastructure in Australia is owned by Optus, however, the nbn has recently launched the first of
two new satellites which will provide 200,000 high speed internet connections once in service
Major Infrastructure Assets 1 Satellite Ownership and Management:

Table 8. Satellite assets

Asset group Description of Assets Ownership and concessions

Most Australian coverage comes from footprints of geostationary satellites serving the Optus (6 GEO Satellites Optus fleet:
g p g y 9 p p
Asia-Pacific region operated by Intelsat t_md Optus and, to a lesser extent, others including Iridium satellite network (66 s
ASIASAT, APT Group and SES New Skies. LEO satellites) i used by

Telstra. nbn:
Optus has the largest fleet of domestic satellites in Australia with six geostationary earth Globalstar (LEO) Ericsson (network operations) and
orbit (GEO) satellites delivering TV, radio, voice and data services. Thuraya (GEO) Optus (flight operations) are the chosen
Inmarsat (GEO) managed services providers for
Telstra offers mobile voice and data services currently over the Iridium satellite network, operations.
. which has 66 low earth orbit (LEO) satellites. .
Satellite T nbn-Sky MusterE

Other commercial satellite networks providing voice and broadband data services in
Australia are Globalstar (LEO), Thuraya (GEO) and Inmarsat (GEO) (Regional =
Telecommunications Independent Review Committee, 2015). o) e

provides TV,
radio, voice and
data services.

The nbn has | aunched its first satellite ASky M whi ch
service by Q2 2016. It will cover more than 400,000 premises and target rural, remote and

isolated communities (nbn, 2015d).

NBN Sateliite Coverage

Figure 6. nbn Satellite coverage (nbn 2015d)

Emergency Alerting Service (EAS) is a fully-redundant emergency services
communications network comprising satellite links, optic fibre links, wireless ground base
stations and robust monitoring and feedback systems. It is used to simultaneously alert
emergency services staff and volunteers to emergency incidents via pager based text
messages.

It consists of 228 Transceiver Sites across Victoria providing 98.5 per cent coverage of the
population (VisionStream, 2016).

Visionstream Pty Ltd commenced an Operations and Maintenance
Contract to operate the EAS over a four year term from November 2012.

wli
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storage &
hosting
D Victorian
RSt Goverment
Services i ICT Service
provide ICT Delivery

services to
organisations

Assets expenditure Infrastructure Infrastructure service Operational criticality

and governance condition performance and resilience use

Infrastructure

Table 9. Data centre and data processing assets

o S - Descnptlon ORASSEs

Approximately 18 major data centres located in Victoria, providing the following services: Private enterprises
A Data Storage

A laaS/PaaS/SaaS

A Reliability, availability and scalability management

A ICT Incident Management (incl. triage services)

A Security and Vulnerability management (Anti-Virus & Malware)

A Bandwidth

A Secure Networks (Private Cloud)

A Secure Rack Space.

CenlTex is an ICT shared services agency, set up as a state body by the Victorian Victorian Government
Government in July 2008 to centralise ICT services for government agencies. It delivers ICT

infrastructure, application hosting and desktop services to 31,500 people across six Victorian

Government departments and associated agencies.

CenlITex currently provides ICT infrastructure related products and services to the Victorian
Government departments and their associated agencies including (CenlTex, 2015)

A

> > > > > > > D> D>

Department of Economic Development, Jobs, Transport and Resources (DEDJTR)
Department of Environment, Land, Water and Planning (DELWP)

Department of Health and Human Services (DHHS)

Department of Justice and Regulation (DOJR)

Department of Premier and Cabinet (DPC)

Department of Treasury and Finance (DTF

Victorian Environment Protection Authority (EPA)

Public Transport Victoria (PTV)

Taxi Services Commission

VicForests, and Victorian Ombudsman.

Data centre services in Victoria are growing as demand for cloud services increases. There is also a growing

focus on improving energy efficiency and security in the industry
Major Infrastructure Assets 1 Data Centre Assets Ownership and Management:

Each private company is
responsible for the
management of their data
centres.

CenlTex
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Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

|l nvest ment in Victoriabds I CT infrastructure 1 s ap
with population size
General T About investment in telecommunications infrastructure (IBISWorld, 2015c)

Private investment:

Private investment is primarily driven by demand from the population for improved voice and data access through the wired and wireless telecommunications system. Telecommunications
carriers invest into the rollout of the mobile networks to hold or expand their market position. The investment decision is business motivated and made within the context of prevailing interest
rates, gearing, projected rate of return, population growth and mobile population uptake.

Public investment:

Public investment has returned as an important source of demand for infrastructure services. Prior to the full privatisation of Telstra in 2006 the Federal Government communication policy
played an integral role in the allocation of telecommunication services, and hence infrastructure. The Commonwealth emerged as a key factor with the creation of the nbn, which is responsible
for the rollout of the nbn (about 80 per cent funded by the Commonwealth). This is perceived as a generational investment into a national asset and is less determined by the usual factors
influencing government investment, such as budget position, interest rates, and projected tax revenue.

The government is motivated by the belief that the nbn will provide significant economic benefits to the country, or equally the belief that the lack of a sophisticated communication system will
significantly disadvantage Australians.

State Vs State
New South Wales and Victoria together account for about 60 per cent of total construction and employment, which closely correlates with the contribution of these states to the national
economy and population.

There is disproportionate construction activity in close proximity to the major capitals to cater for the concentration of business services and communication, along with the installation of
specialist telecommunications infrastructure for hospital networks, universities, emergency services and the government sector.

Figure 7. Value of construction vs.
population . (IBISWorld 2015c)

Distribution of value of construction vs.

population .
40 Key points:
A Investment by the private sector is business motivated to hold or
30 expand market share.
@
g 20 Investment by the Government is driven by the belief in economic
g benefits for the nation and equity in availability and access to
5 services.
0 Investment in FY15 in Victoria is on par with other states when
E z = g b E E z factoring in population size.
=z
B Value of construction
B Population

SOURCE: WWW.IBTSWORLD.COM AL

pr

Deloitte Touche Tohmatsu © 2016 - Infrastructure Capability Assessments

16



Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

Victoria is set to benefit with improved mobile coverage through the Commonwealth coordinated Mobile Black
Spot Programme, which will add approximately 68,000 square kilometres of coverage across the country
Mobile T Significant investment is being undertaken by both the private and public sectors

Figure 9. National Black Spots and Funded Base Stations

Mobile Black Spot Programme Round 1

A Investments in new and upgraded base stations announced 25 June 2015
A Joint project between Commonwealth Government, State Governments and private sector
A Funding commitments shown in Figure 8 for the first phase (Round 1).

These base stations will provide: i > ]
A New handheld coverage to 68,600 square kilometres ' i
A New external antenna coverage to over 150,000 square kilometres

A New handheld or external antenna coverage to over 5,700 kilometres of major transport routes

The first base stations funded under the Programme will be rolled out before the end of 2015 and the rollout will
continue for a three year period. The rollout sequence will be determined by Telstra and Vodafone based on
various factors including obtaining local government planning approvals for new base stations. The Government
will closely monitor rollout performance and ensure that regular public updates are provided.

New base stations

Mobile Black Spot Programme Round 2

A A second phase (Round 2) has also been announced, providing a further $60 million of commonwealth
funding. Funding is to be available over two years from 1 July 2016.

w
=i

Figure 8. National black spot program outcomes

Mobile black spot program - Round 1 outcomes o )
60 Additional investment

A In addition to the black spot program, Telstra
has agreed with the government to also build
200 4G mini base stations in small towns
around Australia to provide better 4G coverage
and to support voice services.

A The Government will be agreeing locations
with Telstra in the second half of 2015.

Victoria NSW Queensland WA SA Tasmania NT

m % black spots identified H State's % of contribution to state funded component =% of new base stations
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Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

The nbn roll out has invol ved si-bng,ifixedwreess and satellétes t me n it
infrastructure and this will continue over the next few years as the rollout is completed.

Fixed Line T The infrastructure is undergoing significant renewal/replacement

Current investment levels in the copper network are unknown but are likely inadequate

A The current levels of investment in the copper network by Telstra is not publically disclosed.

The ageing copper network has seen high volumes of service interruptions particularly in poor weather conditions.
The ACCC has recently forced Telstra to lower the wholesale access price by 9.4 per cent (ACCC, 2015b).

Do Do P

The implications for Telstra in transferring ownership of the copper network in the near future along with reduced revenue from access charges places greater disincentives for the carrier to
invest in the network.

Future investment requirements in the copper network by nbn are unknown

A With the ownership and maintenance responsibilities for the copper and HFC networks transferring from Telstra to nbn as the nbn is rolled out, investment in the copper network will
eventually reside with nbn.

A nbn has stated that the quality of the network is not fully known as there has been limited opportunity to evaluate the physical infrastructure at significant scale. However, it is known that
there is significant work required to remove broadband blockers from the copper network. If copper rehabilitation costs are prohibitively high in an area, nbn can choose alternative
technologies to reduce costs.

Investment in fibre and HFC through the nbn is significant

A nbn is investing $9.1 billion in fibre cabling over the next three years (2016-18), and $2.6 billion on the HFC network over the same period.
A nbn is investing in new HFC standards that will uplift the technology to current fibre performance levels (nbn, 2015a).

Fixed Wireless i Growth investmentis occurring due to the nbn rollout and ever increasing demand for data
Investment in Fixed Wireless infrastructure is growing due to the nbn switch to a mixed technology stack

A nbn is planned to invest $1 hillion in Fixed Wireless infrastructure as part of the nbn roll-out over the next three years.

The general increasing demand for data is also placing pressure on existing mobile infrastructure, leading to more investment in fixed wireless to reduce pressure
A Rollout of Telstra Air

A Victorian Government rollout of the free public Wi-Fiin Melbourne, Ballarat, and Bendigo.

Satellite T Growth investmentis also occurring due to the nbn rollout

Two new Satellite services are planned to deliver ~200,000 nbn connections across the nation

A First satellite planned launch in the first half of FY16 with the second satellite to be launched in the second half of FY16

A Will cover more than 400,000 premises, targeting rural, remote and isolated communities

A Significant step up from Interim Satellite Service (ISS).

Broadcast i Growth investment includes the national switchover from analogue to digital and corresponding restack

Further significant upcoming investment is unlikely due to the regulatory broadcasting limits imposed on the spectrum and the recent switchover from analogue to pure digital television
broadcasting.
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The most significant projects adding to ICT infrastructure in Victoria have been the national nbn rollout, and also
the upgrades to mobile network coverage Baaldl c@lpaledg
Fixed Line & Mobile

Table 10. Current major ICT projects in Victoria

nbn Rollout National Rol | out of nbnCods new bPeakafuhdirg n d Tangetsthadobeek updated after the multi-mix technology approach was introduced by

covering existing built-up areas (brownfield) and new estimated to be  the Liberal government, and revised again in the 2016 Corporate Plan following revised
developments (greenfield) using fixed-line, satellite and $41 billion for estimates.
fixed wireless technologies. rollout to be Original: 25 Mbps to 13 million Australian premises by 2016.

completed by ) .
2020 (nbn, 2015a) Current: 50 Mbps to 90 per cent of premises by 2020

Delays likely caused due to re-negotiating the agreement with Telstra as well as delays
in re-designing the network with the new IT systems needed to manage a more
complicated network with multiple technologies.

For current progress, refer to:

http://www.nbnco.com.au/corporate-information/about-nbn-co/corporate-plan/weekly-
progress-report.html

Mobile carrier Next generation of Mobile Network (based on new Not available The operator launched its 4GX, or Long-Term Evolution-Advanced (LTE-A), services in
investments e.g. 700MHz spectrum) being rolled out starting in CBDs November 2014 and extended coverage to Melbourne in the same month. It also plans
Telstra 4GX across the country. Provides speeds of between 2Mbps to invest an additional US$371 million over a two-year period (IBISWorld, 2015c).
Upgrade to 100Mbps when accessed with compatible devices.

Figure 10. Planned nbn rollout Figure 11. Current Telstra 4GX Coverage

Table 11. nbn Activation profile (nbn, 2015a) . s
Progression of fixed-line rollout by state (elsra Copo.re}tlon ‘L|n11|e,2015c)v i

100% O SR
FY14(A) FYIS(A) FYIS  FYI7  Fvis | R
w0 Premises Activated - cumulative ('000) i T :
FTTP Brownfields 105 299 590 845 985
0% FTTP Greenfields 46 101 155 235 335
FTTN - - 75 790 1670
HFC - - - 200 1050
40%
Fixed Wireless 17 47 95 165 220
Satelite (incl 1SS) a3 39 ) 8S 135
0% 21 486 955 2,320 4,395
0%

ACT WA QLD VIC NSW SA NT TAS

m YIS uFYiE u Y17 EFEyig Post FY18

[ 46X cevice only typial downlosd 4G device only u

speed 210 75Mbps. speed 2o SOMbps
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Large scale ICT infrastructure is mostly planned by the private sector on a national level

Large scale ICT Infrastructure planning findings

Mobile

A Mobile infrastructure is planned, operated, and maintained by telecommunications companies, with some joint initiative funding and subsidies from the Commonwealth and State
Governments to assist in ensuring equity in infrastructure development in regional/low profitable areas. New mobile base stations are subject to local government and other approvals in

Victoria.

A Continuous investment is necessary due to the rate of change in technologies and desire to compete on infrastructure performance.

A While each company will have its own investment/upgrade plan, there are joint initiatives with the Government to improve telecommunications infrastructure nationally e.g. the Mobile
Blackspot Programme.

A Over the past decade, the government has provided several packages to improve the provision of telecommunication services within Australia. The government subsidies are passed on to
all significant industry players that have contributed to maintaining and extending the telecommunications network.

A Mobile carriers also enter into Roaming Agreements with each other. These allow one carrier to extend its coverage by utilising the network infrastructure of the other mobile carrier through
acommercialagr eement Exampl es include Vodaf on e dcoveragg alang emgatrhighways in Victofagand therOatustVodafgne infrastrdceure agement.

A The Industry Code C564:2011 Mobile Phone Base Station Deployment developed by Communications Alliance covers the steps telecommunications carriers must take when deciding
where to place a telecommunications facility such as a mobile phone base station.

Fixed Line
A Over the next five years, nbn will progressively take ownership and maintenance responsibility from Telstra for the copper and HFC network. It already owns the Optus HFC network.

A As a Government Business Enterprise, the rollout ofthe nbnhas been gui ded by the Gover nment Sttenen lofiEgkpgctatiom (2 &Mayt2014).eFsr exanspke
use of the optimised multi-technology mix model, or prioritising areas identified as poorly served by the Broadband Availability and Quality Report.

A n b ndiakeholder charter also states that it is committed to discussing its future network plans, policies and products with its retail and wholesale service providers. nbn commits to engaging
on all relevant facets of its planned activities in product design, operations, technical design and commercial terms with these stakeholders. As such, nbn regularly publishes consultation
papers, hosts nbn industry forums and executes detailed product deep dives with its retail and wholesale service providers.

A Telstra is currently responsible for building, operating, and maintaining the majority of the copper and HFC network.

Fixed Wireless

A Under the four-year contract, Ericsson will maintain responsibility for the operation of the nbn fixed wireless service (nbn, 2014a).

A Telstra has been responsible for the planning and operation of its wireless network, Telstra Air. The growing usage of mobile data has outpaced the development of cellular network capacity
and creating congestion and reduced service qual i-Finetwaktto dflbad some af this data trakfis mirrorE ehat bytits iatémationain t e r
counterparts. The fundamental role that wireless communications now play in contemporary life has also translated into government interest in the provision of public Wi-Fi as civic
infrastructure. Governments are well placed to do so since they control extensive asset networks, such as light poles, on which a large number of low-range Wi-Fi access points can be
mounted.

0
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ICT infrastructure is mostly planned on a national level, by the private sector (cont.)

ICT infrastructure planning findings

Satellite
Original planning for the nbn satellite demand was misjudged; nbn are actively engaging with their delivery partners to plan and design ongoing delivery.
Build was contracted to Space Systems/Loral to build two high-power Ka-band broadband satellites (Selding P, 2012).

The Palo Alto, California-based company Space Systems/Loral will provide five years of support for tracking, telemetry and control, and in-orbit service support for the satell i t e-gedr 15
service lives.

Optus will provide tracking, telemetry and control services in connection with n b nlérg Term Satellite Service (nbn, 2014c).

Do o Do Do I

Ericsson will manage the ground systems of the forthcoming long term satellite service and migrate n b n 42900 existing interim satellite users to the long-term satellite service when it
commences operations to provide them with an improved broadband service.

Ericsson will be the single entity managing customer appointments, installation visits, service calls, network performance reporting and network maintenance for all nbn users outside the
fixed-line footprint (nbn, 2014a).

A Original planning for the Satellite service had significantly underestimated demand, and the initial subscription limit of 48,000 connections was reached in January 2014 at which time new
subscriptions were closed. The nbn released the Satellite Support (NSS) Scheme which subsidised connections through other providers, however this has since also been discontinued as
of November 2015 (nbn, 2014b).

A Inits 2016 corporate plan, nbn stated it was committed to discussing its future network plans, policies and products with its retail and wholesale service providers. As such, nbn regularly
publishes consultation papers, hosts nbn industry forums and executes detailed product deep dives with its retail and wholesale service providers (nbn, 2015a).

b

A nbn conducted the Fixed Wireless and Satellite Review in May 2014 which describes the current and expected progress on serving the non-fixed-line footprint, and options going forward for
nbn to meet a broad mix of policy objectives (e.g. total funding, rollout timing, download/upload speed, risk). The nbn Corporate Plan 20127 15 (August 2012) was used as a basis for the
review (nbn, 2014b).

Television

A ACMA is responsible for planning and managing the use of spectrum in the broadcasting service bands in Australia. ACMA provides the Broadcasting Planning Manual (BPM) which is a
comprehensive reference source of the planning procedures and practices of ACMA. It is recommended for broadcasters, planning consultants, transmission infrastructure providers and
others involved in the broadcasting industry.

A Part of the BPM includes the Digital Terrestrial Television Broadcasting Planning Handbook (DTTB) which contains technical assumptions, planning methods and planning parameters used
by the ACMA to develop Digital Channel Plans (DCPs) under the Commercial and National Television Conversion Schemes.

Radio

A Given the current high usage levels in both the MF-AM and VHF-FM bands, there is limited opportunity to introduce new radio services. ACMA will monitor technical developments and
usage levels but no significant changes in analogue radio are foreseen in the 20137 2017 time frame (ACMA, 2013).
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The telecommunications sector is mostly privatised but is regulated in Australia; strong regulation exists for
fixed-line telephony services, but mobile and broadband services are not as strongly regulated.

General T Relevant government agencies and regulatory bodies (Australian Law Reform Commission, 2015)

The Australian and Victorian Governments® strategic vi s whileteleEommunitaidn €a deramanormaus contributos to ar e
economy, lifestyle, health and safety, telecommunication provision and innovation is primarily driven by market forces. Consequently, governments consider that their major role is to
encourage the uptake of telecommunications and the development of telecommunication goods and services. The key to achieving this is a supportive regulatory framework and selective
intervention when markets fail to deliver competition or appropriate services.

The following are the key multi-jurisdictional bodies and government agencies which regulate/influence the ICT sector nationally:

Department of Communications and the Arts: Promotes an innovative and competitive communications sector by developing policy, advice and initiatives that help all Australians realise the
full potential of digital technologies and communications services. This includes development of (among other areas):

Broadband policy and programs

Postal and telecommunications policies and programs
Spectrum policy management

Broadcasting policy

National policy issues relating to the digital economy

> > > > > D>

Content policy relating to the information economy.

Australian Communications and Media Authority (ACMA): ACMA is a regulator of the Australian communications industry, with specific responsibilities for the regulation of broadcasting, the
Internet, radio-communications and telecommunications consumer and technical matters.

Australian Competition and Consumer Commission (ACCC): The ACCC regulates competition in the telecommunications industry with specific responsibilities for the administration of the
regulation of anti-competitive conduct,and the approval and arbitration of access codes developed by the industry.

Telecommunications Industry Ombudsman (TIO): The TIO provides an independent dispute resolution forum for complaints made by residential and small business consumers of
telecommunications services. The TIO is funded through charges levied on carriers and service providers on the basis of complaints received against them.

Communications Alliance Ltd: The Communications Alliance is the peak communications industry body and has primary responsibility for developing technical, operational and consumer
industry codes and standards for the industry. Membership of the Alliance is drawn from a cross-section of the communications industry, including service providers, vendors, consultants and
suppliers as well as business and consumer groups.

ver
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The high degree of regulation ensures the quality equipment instiallation ahd the safety df personnel in\)olved

Operators are regulated by ACMA which specifies industry standards and holds the authority to register or license
participants
Fixed-line

The primary regulator of the nbn is the Department of Communications. In addition, the ACCC and ACMA are involved in the regulation of telecommunications markets. The ACCC authorises
agreements between nbn and other parties, including Optus and Telstra. The ACCC regulates seven fixed-line services.

Telstra is required to offer two landline telephony services to other telephone companies at reasonable prices
A wholesale line rental (WLR) 1 makes your telephone ready to use for telephone calls but does not include the calls you make
A local carriage service (LCS) i allows you to use your home or business telephone to call people in your local area.

The ACCC sets the rules for two services that allow telephone companies to contact people on other networks. The public switched telephone network (PSTN) includes the Telstra copper
network and other companies with their own fixed networks (e.g. Optus over its cable TV network):

A public switched telephone network originating access (PSTN OA)
A public switched telephone network terminating access (PSTN TA).

The ACCC sets prices and other conditions for supplying PSTNOTA ser vices where the telephone companies canot reach agr ee
operating their own networks to earn enough to recover the costs of sending and receiving calls and make a reasonable commercial profit.

Mobile & fixed wireless

The installation of telecommunications infrastructure i such as transmission towers and base stations i require planning approval by local councils and often state government agencies unless
they are considered low-impact facilities under the Telecommunications Act - Telecommunications (Low Impact Facilities) Determination 1997.

Unlike fixed-line services, the quality of mobile services are not regulated by the Government or Government Agencies.

Satellite

The ACMA is also responsible for ensuring that all Australian satellite networks comply with the ITU's Radio Regulations. By complying with these international arrangements a space network
receives international protection, but it will only achieve legal standing under Australian law if it is authorised by a radio-communications licence issued by ACMA.

Data centres

The industry is under light levels of regulation. Industry regulation has steadily grown over the past five years primarily due to the increased access and usage of personal information. As a
result, Australia now has privacy legislation in place nationally. There are minimal industry-specific regulations or licences.

Certification in Australia is provided by industry groups such as the Uptime Institute. Industry regulation is increasing due to a stronger uptake of data centres by businesses, which is causing
data centres to play a more strategic role in the Australian economy (IBISWorld, 2015a).
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Billions of dollars at a national level are spent annually on ICT infrastructure in Australia

ICT Infrastructure spend has been trending upward and is projected to continue increasing through to FY18

Table 12. Projected nbn expenditure (National expenditure) (nbn, 2015a)

Table 13. Telstra (National expenditure) (Telstra Corporation Limited, 2015b)

Operating expsnse

m m
Opex ($ billions)
Subscriber payments al 0.2 06 1.4 25 Labour 4.921 4.7z
Infrastructure related costs 0.2 03 0.4 0.4 0.4 Goods and services purchased 6,847 6,465 59
Other costs 1.0 I 14 1.6 1.7 Other expenses 4,113 3,988 31
1.3 1.6 2.4 34 4.6
Total operating expenses 15,881 15,185 4.6
FY14(A) FY1S(A) FY16 EY17 EFYIi8 Telstra Capital Expenditure:
Capex ($ billions) Telstra Invested $1 billion in the mobile network during FY15. Total capital expenditure was
$3.6 billion (excluding spectrum) . |dEgespWirFdi t u
FTTP Brownfields o7 15 09 08 o7 network, continuing investment in network access services and cloud services, and
ETTE Greenfields oi 0.2 0.2 0.2 0.2 supporting the accelerated netwdks (Telstra Corporatonb i | e
Limited, 2015b).
FTTH - 0.3 1.7 2.4 19
HFC - - 0.5 0.8 1.3
Satellite 05 0.2 0.3 o1 o1 Publicly available expenditure information
Fixed Wireless 0.3 0.3 0.3 0.4 0.3 Due to the private ownership of large scale ICT infrastructure assets in Australia,
COmmon 0.9 0.7 10 06 05 publically available expenditure information is aggregated at the national level.
2.5 33 4.9 5.4 5.0
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Mobile

A The mobile black spot program (Round 1) received 6,221 black spot nominations nationally, of which 2,075 are in Victoria.

Fixed Line

A The ageing copper network in Australia is over 100 years old and has seen high volumes of service interruptions, particularly in poor

weather conditions.

The quality of this network is not fully known as there has been limited opportunity to evaluate the physical infrastructure at significant
scale. However, it is known that there is significant work required to remove broadband blockers from the copper network (nbn,
2015a).

The copper network was built for voice communications and can be affected by everything from corrosion to the weather. These
issues lead to line faultsv(where the phone service just stops working) or more commonly to drops out (where the line spontaneously
disconnects for up to 20 seconds, then reconnect again) (Australian Broadcasting Corporation, 2013).

Fault finding on the copper network is a challenge as Telstra is only responsible for the cable from the outside of the house to the
exchange and not for the internal wiring inside the house. Time is wasted in determining if faults are internal or external (Australian
Broadcasting Corporation, 2013).

Satellite

The nbn interim satellite service (ISS) was over-subscribed and has resulted in significant contention issues as the initial subscription
limit of 48,000 connections was reached in January 2014.

The nbn then released the Satellite Support (NSS) Scheme which subsidised connections through other providers, however this has
since also been discontinued as of November 2015 due to subscription limits being reached.

More than any other factor, quality of services delivery appear to be the investment driver for ICT infrastructure

A significant project in this area is currently the $375 million plus Mobile Black Spot Programme i a joint initiative between Telstra,
Optus, Vodafone, the Commonwealth Government and State Governments.

Victoria is relatively densely populated and therefore generally has higher broadband availability ratings. Victoria also generally ranks
higher than most other states on quality and availability due to hybrid-fibre co-axial (HFC) availability in Melbourne.

Large scale ICT infrastructure in Australia is in overall good condition owing to private ownership of
assets; however, the copper network continues to age.

The condition of ICT infrastructure assets is similar across all States due to the national nature of these networks

Key Insights

Network condition

A Lower mobile call charges and the ability

to side-step fixed-line rental costs will
continue to drive the shift away from
fixed-lines to mobile phones. This will
impact the development and investment
in the telecommunications infrastructure
(The Economist Intelligence Unit, 2015),

The cost of using copper for delivery of
voice and data services is directly linked
to its condition. Due to the age of the
copper network and its limitations
predominantly as a voice carrier, the
copper network itself may eventually
become obsolete as the shift to fibre
occurs to enable significantly faster
speeds, access to technology upgrades
(e.g. 40Gbps downstream using the new
ITU approved NG-PONZ2) as well as
lower maintenance and operating costs.

The share of satellite and wireless
customers for the nbn may be
substantially larger than anticipated,
putting significant cost pressures on the
company (The Economist Intelligence
Unit, 2015).
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nbn Service Levels are comprehensive and are measured at each interaction pointfromanend-us er 6 s
perspective

Service Levels for the National Broadband Network are based on the end user lifecycle experience (nbn, 2015c)
A nbn operates under a customer charter that describes the services levels it is obligated to deliver under the Completion and Consumer Act 2010.

A The Service Levels are arranged in a Service Levels Schedule to replicate the end user lifecycle experience for the customer: connections, appointments, activations, fault rectification,
maodifications, order processing and completion, availability and disconnections.

Performance Objectives:

End User Connections:

A 90 per cent or more of the total of all nbn customers' Standard Connections completed in accordance with the relevant Service Level

A 90 per cent or more of the total of all nbn customers' Accelerated Connections completed in accordance with the relevant Service Level
A inthe case of Priority Assistance Connections, achieve the Service Level at all times.

End User Connection Appointments and Professional Splitter Installation Appointments:

A 90 per cent or more of the total of allnbnc ust omer s®& appointments (excluding any initial appoi nt mentcsletebat wer
A Spercentorlessofalnbncust omer sé i ni rescheduledppoi nt ment s
A 95percentormoreofalnbncust omersé initial appointments that were previously reschedul ed kept in
Activations:
nbn will aim to achieve the Service Levels for Activations for 90 per cent or more of the total of all nbnc ust omer sé Activati ons in each category. T h
based on the total number of all Activations (in the relevant category) each month.
Service Fault Rectification:
A 95 per cent or more of the total rectifications of alnbnc ust omer sé End User Faults (excluding Priority Assi davedsnce Faul
A 95 per cent of all Network Fault Responses provided and 95 per cent of all Network Faults rectified in accordance with the relevant Service Levels
A in the case of rectification of Priority Assistance Faults, achieve the Service Level at all times
A in the case of End User Fault Responses and Priority Assistance Fault Responses, achieve the Service Level at all times
A Each of these Performance Objectives will be measured based on the total number of Trouble Tickets raised by all nbn customers for the relevant category of Service Faults each

month and the total number of Service Faults rectified for the relevant category of Service Faults for all nbn customers each month.
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nbn Service Levels are comprehensive and are measured at each interaction pointfromanend-us er 6 s
perspective (cont.)

Service Levels for the National Broadband Network (nbn, 2015c¢)

Performance Objectives (cont.):

Enhanced Fault Rectification:

nbn will aim to achieve 95 per cent or more of the total of allnbnc ust omer s & E n hectified ia dccofdlancel wittsthe Service Levels each month. This Performance Obijective will be
measured based on the total number of all nbn customers' Enhanced Fault rectifications each month.

End User Fault Rectification Appointments

A 90percentormoreofalnbncust omer sé appointments (excluding any initial appoi nt menvce Letels at were pr
A Spercentorlessofalnbncust omer sd i ni reschdduledppoi nt ment s

A 95percentormoreofalnbncust omersé initial appointments that were prevéev@susl y reschedul ed kept i
Each of these Performance Objectives will be measured based on the total number of all nbn's customers' kept, missed or rescheduled initial appointments each month.

Modifications:

nbn will aim to achieve the Service Levels for 90 per cent or more of the total of al nbnc ust omer sd modi fi cations in each category of modi
Configured Peak Bandwidth Event.

Each of these Performance Objectives will be measured based on the total number of modifications (in the relevant category) or Exceeded Configured Peak Bandwidth Event responses each
month.

Disconnections:

nbn will aim to achieve the Service Levels for Access Component Disconnections for 90 per cent or more of the total of alnbnc ust omer sdé Access Component Di s
This target will be measured based on the total number of all nbn customers' Access Component Disconnections each month.
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The performance of the fixed-line telephone network is monitored at three distinct levels by the ACMA under its
Network Reliability Framework (NRF)

Telstra is required to report to the ACMA on the performance of its network and to fix poorly performing cable runs and
individual services

The NRF applies only to services that Telstra provides to its Customer Service Guarantee (CSG) Standard-eligible customers. The NRF requires monitoring and/or remedying network reliability
performance at three levels (ACMA, 2015a):

A level1dnati onal and geographical area l|level, based on Telstrads 44 field service areas
A Level 25 local level, cable runs in disaggregated parts of the network
A Level 35 individual service level that includes all Telstra services covered by the CSG Standard.

Level 11 national and field service area performance

Figure 12. Percentage availability and percentage of fault-free CSG services (ACMA, 2015a) Figure 13. Average time to restore services (ACMA, 2015a)
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Percentage of CSG Standard services that did not experience a fault during the month (1a)

. ) - A o - Average time for Telstra to restore fault-affected services (hours)
Percentage of time in a month that CSG services are available (1b) i.e. not awaiting repair

A Fault occurrences in CSG Standard services have increased A On average, Telstra has taken increasingly longer to fix faults

A Note seasonal nature of faults

(F
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Telstra has been remediating cables and fixing faults as required under the NRF

Fixed-line infrastructure performance (cont.)

Level 2 7 local cable run remediation

Level 2 of the NRF requires Telstra to report on and undertake remediation work on the 40 poorest performing cable runs & a set of 10 or 100 copper wire pairs within a physical cable sheath
& each month.

During 20147 15, Telstra completed remediation and monitoring of 558 cable runs, some of which were identified for remediation in previous reporting periods. For the year, Telstra identified the
required 480 cable runs to be remediated. Telstra also remediated an additional 417 cable runs associated with the reported cable runs. This number is slightly less than in 20137 14, when it
remediated an additional 479 cable runs. Telstra estimated that remediation work undertaken as part of Level 2 of the NRF in 20147 15 improved the reliability of 26,607 services compared to
the 32,238 services that benefited from remediation under Level 2 of the NRF in 20137 14 (ACMA, 2015a).

Level 371 Individual service performance

Telstra is required to take action to prevent an individual CSG Standard-eligible service from experiencing more than either three faults in a rolling 60-day period or four faults in a rolling 365
day period.

Figure 14. Number of services with multiple faults (ACMA 2015a)

Telstra is required to remediate any service that breaches the fault thresholds and then monitor that
service for an eight-month period. If a service experiences another fault (known as a monitoring-period
fault) during the monitoring period Telstra must report this to ACMA together with an assessment of
whether the fault is related or unrelated to the original fault(s) (ACMA, 2015a).

=gp=NRF Level 3a == NRF Level 3b

219

Slight increase over the last year in the number of 60-day threshold breaches.
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10| Slight decrease over the last year in the number of services experiencing breaches of the
365-day threshold.
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\8 Increase in the number of monitoring period faults: 809 across 633 services in 2014-15 vs
636 across 558 services in 2013-14 (ACMA, 2015a).

Jun-11
Jun-12
Jun-13
Jun-14
Jun-15 =

1
=
=
5
=
Base: Number of services.

Source: Telstra.

Telstra CSG Standard services with four or more faults in a rolling 60-day period (3a)
Telstra CSG Standard services with five or more faults in a rolling 365-day period (3b)
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Complaints about Faults to the TIO have steadily increased over the last few years (TIO, 2015a)

Complaint levels to the TIO can also provide a consumer based indication of fixed-line infrastructure performance

The legislated Customer Service Guarantee Standard issued by ACMA protects residential and small business customers from poor landline telephone service. The CSG Standard specifies
time frames for the connection of specified services, the repair of faults and the attendance of appointments by service providers. Customers are entitled to compensation if these time frames

are not met.

A high-level performance indicator of the fixed-line infrastructure and service provider is the number of new complaints to the TIO about fault repairs to the CSG services. While the underlying
cause of some complaints may be customer service related, it does indicate issues with landline services that are not being rectified in the legislated timeframes.

Delay in rectifying a fault on a CSG eligible service where
the fault is recurring or intermittent in nature
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Figure 14. Repair delay complaints (intermittent faults)
Delay in rectifying a fault on a CSG eligible service,
whether the fault cuts off the service completely or
leaves it partially usable
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Figure 17. Repair delay complaints (completely or partially unusable service)

Delay in the repair of a fault on a CSG eligible Delay in repairing a service (both CSG eligible and
service where the provider has said that the CSG non-CSG eligible services) where the consumer is
Standard does not apply because of a natural seeking compensation for losses resulting from

disaster or bad weather the delay
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Figure 15. Repair delay complaints (bad weather) Figure 16. Repair delay complaints (compensation sought)

TIO General Trends 2014-15 Annual Report (TIO, 2015b)

A

Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

18.4 per cent increase in complaints about fully unusable internet services (5,839)
20.6 per cent increase in complaints about fully unusable landline services (4,977)

12.3 per cent increase in complaints about delayed new internet connections (4,871)

23.6 per cent increase in complaints about delayed new landline connections (4,248)

Connection and fault repair delays have been a theme in new complaints about landline and internet
services going back three years. Recently, the increased rollout of the national broadband network (nbn) has
contributed to these complaints, with one in four complaints about connection delays in 2014-15 related to
nbn services. A study of a sample of fault and connection complaints (excluding nbn-related matters)
suggested that customer service may be a theme.
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Il n terms of broadband quality,

Broadband quality in Australia (Akamai, 2014)

Comparing broadband services globally, Australia currently ranks 46th in terms of average connection
speed (7.8Mbps) and 44th in terms of the percentage of connections greater than 10Mbps (18 per

cent).

As a comparison, 1str ank e d
connections above 10Mbps.

South Koreads aver Zgpacestpfeed i s

Table 14. Comparison of average internet speeds of a selection of

year as networks in other countries continue to improve their infrastructure

gl obal r

aods

Austral.i

United States: Google Fibre

The broadband market in the US has been
boosted by the entrance of Google Fibre in
2011. Existing operators have upgraded their
networks to offer gigabit speeds in order to

countries, with global ranking in parentheses. Data from (Akamai, 2014).

% Above 4 % Above % Above
Av Mbps Mbps 10Mbps 15Mbps
@) 23.1 (1) 96% (1) 75% (1) 53%
(19) 11.8 (34) 85% (20) 41% (17) 23%
8.4 (26) 87% (40) 21% (38) 7.2%
(46) 7.8 (50) 74% (44) 18% (39) 7.2%

Australiads r an4lstaygear priora@2p261d) ad other megions
continued to improve their networks. Regulatory bodies such as the US FCC
also continue to lift standards to encourage more investment and better
performance in the sector (to which by comparison may cause us to lag
behind in future if Australia does not also have similar standards/pressures in

place).

Reflecting advances in technology, market offerings by broadband providers
and consumer demand the US FCC recently updated its broadband
benchmark speeds to 25 Mbps for downloads and 3 Mbps for uploads
because i t W Blbps/1 Mbps standard set in 2010 is dated and inadequate
for evaluating whether advanced broadband is being deployed to all
Americans in a timely wayo the FCC found (Federal Communications

Commission, 2015).

compl et e

speed-based plans (e.g. $70USD/month for an
unlimited gigabit connection). Google Fibre is
currently available in 18 cities across the US
and is expanding (Google, 2016).

Increase in complaints about speed

fin 2014-15, one in six new internet
complaints were about slow internet speeds.
This issue, which grew by 14.7 per cent to
5,182, was prevalent in postcodes with new
devel opments in Melbo
may be capacity problems in these areas. 0
(TIO, 2015b)

with Googl eds

Government, policy, & the nbn
The Senate Select Committee on the nbn
in 2015 released recommendations to
increase the public availability of nbn
program planning and design information to
allow further public scrutiny (Parliament of
2 %ugtr@]i& geéegt lC@nmi{teﬁ on tlge National
Broadband Network, 2015).

The Determination itself contains unclear performance
st andar adequaelygervedi

to mean the download transmission speed of

the service is normally more than 25Mbpso .

Deloitte Touche Tohmatsu © 2016 - Infrastructure Capability Assessments

33



Assets expenditure Infrastructure Infrastructure service Operational criticality Infrastructure
and governance condition performance and resilience use

Victoriads avai |l ab-link brdagband $ervioes is abbue avaaagedwhdnicompated with the
other States and Territories, although fixed-line broadband lags behind that in leading countries

Broadband Availability (Department of Communications and the Arts, 2014)
National comparison

Table 16. QLD coverage Table 17. SA coverage Table 18. NSW coverage

Table 15. VIC coverage

Table 19. ACT coverage Table 20. TAS coverage Table 21. NT coverage

Victoriads performance against other states:
Low availability of FTTP connections
Mobile Broadband (3G/4G) coverage above average

ADSL coverage good, however the technology is due to be decommissioned upon completion of nbn rollout (services being
turned off in areas upon connection).

Table 22. WA coverage
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