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For several years prior to the Australian Federal elections in September 2013, 
Commonwealth Government telecommunications policy and legislation focussed 
exclusively on the fixed services National Broadband Network.  This distracted 
broader public attention from the need for cellular mobile expansion in the more 
sparsely populated areas of the country.   Commercial returns in these areas are clearly 
inadequate for unilateral private operator investment, making government 
participation crucial.  Thus a commitment from the newly elected Coalition 
Government for a Mobile Black Spot co-investment programme marks a significant 
change of prospects for remote and regional Australia.  

This paper proposes that the joint program should commence with a comprehensive 
financial and technical study of backhaul and base station technology options, to 
identify the most cost effective approaches.  These options include the coordinated 
provisioning of modern satellite and terrestrial backhaul systems, utilising and 
upgrading existing HCRC microwave system infrastructure, and the implementation 
of small cell base station types.  

It is especially timely for these opportunities to be considered now, during the present 
pre-launch design and construction phase for the NBN Ka band satellites.       

 

Introduction	  
Large distances and low population densities continue to make the delivery of 

telecommunications services to much of remote and regional Australia both challenging and 

costlyi.  Thus in many cases government subsidies play an essential role in the provision and 

operation of services. 

In regard to cellular mobile services, a policy commitment of $100m for regional and remote 

cellular mobile black spot funding made shortly prior to the recent Federal elections by the 

then Coalition Opposition is significant (Coalition Mobile Blackspots. 2013), (Coalition NBN 

2013). With the subsequent change of government it brings a change from prior Federal 

policy that left mobile coverage expansion to private network operators and state and 

territory governments, allowing regional and remote area coverage growth to slow 
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significantly.  Thus Australians without mobile service in many remote and regional 

locations, having waited for more than six years for such a Federal Government programme, 

now have a commitment for action, albeit one that will require more funding over the longer 

term. 

The new policy aligns with a recommendation for regional and remote mobile service 

expansion made by the 2011/12 Regional Telecommunications Review (DBCDE. 2012).  It 

likewise responds to numerous other calls for urgent actionii.  Also it complements recent 

state and territory level initiatives, including the Regional Mobile Communications Project 

for remote communities and highways in WA, jointly funded by the Western Australian 

Government and Telstra (Delimiter. 2012) and the joint Northern Territory Government - 

Telstra agreement to provide mobile coverage in eight remote communities (Giles A. 2013). 

Whilst supporting all of these initiatives, we believe there are a number of   implementation 

and technological and/or cost savings opportunities that ought to be considered in the 

rollout of the new funding programme.  In this context, we propose that the program should 

commence with, or be preceded by, a comprehensive technical and financial assessment of 

all potential implementation options.  This assessment should be undertaken with full 

government, industry and end-user group representation.  It should consider: 

• A coordinated approach to backhaul, employing modern satellite and terrestrial 

microwave systems, the physical infrastructure of the existing Telstra High 

Capacity Radio Concentrator (HCRC) network, and other backhaul systems 

including those for the NBN fixed wireless broadband services. 

• The implementation of small-cell mobile base station types.     

Satellite mobile services might arguably be included in this assessment as an alternative to 

expanding terrestrial cellular mobile coverage.  However, the high tariffs associated with 

satellite mobile, particularly for calls terminating on the mobile device, limit their 

application largely to high value commercial and emergency operations.  

It is beyond the scope of this paper to suggest any specific policies for allocating the available 

funding across the various regions of the country, or for increasing the funding by extending 

the Universal Service Obligation (USO) to embrace mobile services; e.g. see (ACCAN RTR. 

2011), (Corner S. 2012).  Our purpose is rather to highlight technical and provisioning 

opportunities to make the available dollars go further. 

We make no reference to optical fibre backhaul, which is the preferred transmission medium 

for very high capacity long distance main routes passing through regional and remote areas 

and for numerous shorter high capacity spur routesiii.  New optical fibre systems and 

questions of employing add-drop multiplexers or possible dark fibre in existing fibre routes 
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will be addressed as a matter of course by any expert group tasked with undertaking the 

proposed assessment.  Furthermore, the majority of localities most in need (of cellular 

mobile coverage) necessitate backhaul route distances appreciably greater than those for 

which optical fibre would be cost competitiveiv. 

Our recommendations are discussed in greater detail in the body of the paper below.  

Although the Australian telecommunications industry is well versed in the particular systems 

referred to, the authors have not encountered any public proposals by others calling for them 

to be considered in the way put forward here. 

Complementary	  Backhaul	  System	  and	  Base	  Station	  
Possibilities	  

Satellite	  Backhaul	  

We propose that satellite backhaul be considered in the study for the following reasons: - 

• The technology’s distance-independence and ease of remote installation can make 

it the best type for high priority or temporary services.  It can also be the most 

viable option for difficult locations such as islands, or very long routes in remote 

areas. 

• Satellite systems utilising modern flexible operational control features in 

conjunction with low cost VSAT ground terminals and micro-cell mobile base 

stations are uniquely suited for isolated locations with small populations. 

• The scheduled introduction in 2015 of two very high capacity Ka-band multi-beam 

satellites for Australian NBN fixed services may offer a window of opportunity to 

meet new mobile backhaul requirements. 

Communications satellites have been employed for mobile backhaul for some decades.   

However for much of that time various limiting factors, including high satellite launch costs 

and inherently inflexible traditional transmission and call-routing systems, have confined 

applications to overseas countries with large population centres and inadequate terrestrial 

trunking infrastructure.  In recent years many technical advances have made this form of 

backhaul much more attractive to network operators. These advantages are listed in 

Appendix II and include flexible dynamic transponder capacity assignment, local call 

routing, very high capacity multi-beam Ka-band satellites and various power saving features.   

Furthermore, the parallel emergence of smaller “Micro-cell” cellular mobile base station 

types, discussed further below, has contributed markedly to the practicality of servicing 

small remote communitiesv (Anderson T. & Mavrakis D. 2009), (Bright, J. & Mavrakis, D. 
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2012), (Chambers D. 2012), (Informa 2012).  Remote cellular mobile networks with satellite 

backhaul are now being extensively employed in many overseas countries including Africa, 

S.E. Asia and South America (Milano Teleport, 2011), (Holmes M. 2012), (Gilat 2013), 

(Intelsat 2010), (Cox J. 2011). 

The technology has begun to be employed in Australia, albeit on a very limited basis.  For 

example Optus provides mobile services via satellite backhaul both to Birdsville 

(Venkatramani V. 2010)and to the Kimberley Diamond Company remote site (Optus 2011).   

Also Telstra and Ericsson provide 3G mobile services via satellite backhaul, again to 

Birdsville (Telstra 2011), (Venkatramani V. 2010).  

These Australian installations are of recent origin.  Furthermore, although Birdsville is a 

small outback township, its annual race meeting has an iconic national reputation: at race 

time the population expands many times with an influx of thousands of visitors.  With such 

an elevated national profile it is logical that network operators would endeavor to establish 

their presence there.  Thus the existence of satellite backhaul at Birdsville is not a reliable 

indicator that network operators are likely to establish such facilities in other similarly small 

outback townships. 

In regard to the Kimberley Diamond Company site, we understand that the provision of 

cellular mobile facilities there is not unusual.  Such remote mining sites are frequently 

staffed by well remunerated work forces relying on good phone communications to their far 

distant homes, particularly during their on-site leisure hours.  Hence sites of this type should 

offer network operators good returns on investment, an attraction not generally shared by 

small non-mining remote Australian townships, communities, roadhouses and homesteads.     

Having promoted consideration of satellite backhaul links, we are conscious they introduce 

or exacerbate a number of transmission impairments such as latency, jitter and packet loss.  

The high levels of compression typically used on these links also contribute.  Although 

industry specialists have been addressing these issues for many years, the advent of 

broadband services has required new innovations for maintaining quality of service (QoS) 

e.g. see (LingSun Tan et. al. 2011), (iDirect. 2009) & (O3b & Sofrecom).  The new Australian 

NBN Satellites are doubtless being designed with advanced measures to guarantee 

satisfactory QoS for their intended fixed broadband applications.  However if our 

recommendation for them to also be considered for cellular mobile backhaul is adopted, 

additional mitigation features may be required.   Thus addressing these factors would form 

an important and timely part of the proposed study. 
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Terrestrial	  Microwave	  Radio	  Backhaul 
Terrestrial microwave radio systems will often offer the most economical means of providing 

the medium capacity backhaul function required for many remote and regional locations.   

These systems are being employed extensively both overseas and in Australiavi and various 

advances have yielded increased benefits for network operators (Knoll Y. 2009), (Croy P. 

2011), (Aravantinos E. 2011).  A number of the advances listed for satellite systems in 

Appendix II also apply to modern terrestrial systems.  In addition, the ability to integrate 

modern power-efficient transceivers with their antennas makes it possible for all 

transmission equipment to be mast-mounted.  This eliminates or at least reduces the cost of 

security fenced ground enclosures and it also appreciably lowers transceiver-to-antenna 

signal loss, reducing transceiver transmit power and with it attendant site powering 

requirements.  

Potential	  for	  Upgrading	  HCRC	  Terrestrial	  Network	  for	  Mobile	  
Backhaul	  
Many localities in remote Australia receive telephony and low-speed data services via the 

High Capacity Radio Concentrator (HCRC) network, which came into being when its 

predecessor, the Digital Radio Concentrator System (DRCS) was upgraded with improved 

transceivers and associated equipment.  Although this terrestrial microwave network has 

been replaced in some locations by other transmission facilities, much of it continues to fulfil 

the Universal Service Obligation (USO) for Standard Telephone Services (STS) and Public 

Payphone services. 

With so many transceiver sites distributed throughout remote areas, powering and 

equipment problems have from time to time affected the operation of this network; e.g. see  

(Featherstone D. 2011), (Hutchinson J. 2012).  However it is understood that the physical 

infrastructure (towers etc.), is well maintained.  In fact the Hutchinson article describes 

Telstra’s 2009 plans to “..... replace the decade-old HCRC networks with phone services based on a 

connection to the Next G mobile network or with copper services underpinned by microwave 

backhaul” (ibid.).  This project reportedly covered 200 HCRC networks servicing a total of 

9000 remote residents, which indicates its large proposed scale.  Although these 

modernisation plans were eventually halted, their existence suggests the feasibility of 

upgrading the existing HCRC physical infrastructure with modern microwave backhaul 

equipment. The prospect therefore exists for reducing the cost of introducing cellular mobile 

through the shared use of existing HCRC tower/physical infrastructure. 
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Flexible	  Mobile	  Base	  Station	  Sizes	  -‐	  Use	  of	  Small	  Cells 
Traditional “macro-cell” mobile base stations, now installed throughout the more populated 

areas of practically all countries, provide large cell coverage and commensurate service 

capacities.  However, their relatively high cost and power consumption usually makes them 

unattractive for serving small isolated populations. 

In comparison, the smaller micro-cell, pico-cell and femto-cell base station types, which 

were originally developed for boosting network capacities and alleviating shadowed black 

spot coverage problems within existing macro-cell footprints (Radio-Electronics.com) have 

been proposed for small isolated user populations.  It is the reduced cost (including the cost 

of powering them) that is making the smaller cell types well suited to these latter 

applications (Talbot D. 2010), (RADWIN Ltd 2009), (Aravantinos E. 2011), (Anderson T. & 

Mavrakis D. 2009), (Bright, J. & Mavrakis, D. 2012). 

Complementarity	   of	   Satellite	   and	   Terrestrial	   Microwave	  
Backhaul 
The complementary nature of satellite and terrestrial microwave backhaul systems derives 

from their different characteristics and associated costs.  In this section we discuss this 

complementarity conceptually, assuming that the various expenditure items are as outlined 

in Appendix III. 

Satellite backhaul systems require low incremental (i.e. per end-customer) capital 

expenditure, especially for Very Small Aperture Terminal (VSAT) ground stations.  Their 

operating costs are nevertheless high because leasing satellite transponder capacity is 

relatively expensivevii. In comparison, terrestrial microwave systems generally require 

significantly higher capital outlays, especially when the backhaul distances and/or terrain 

requires several line-of-sight paths or hops.  However terrestrial system operating costs 

almost invariably fall well below those for satellite systems of comparable capacity. The 

features of the respective systems are qualitatively summarised in Table 1viii. 
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Table	  1.	  Summary	  of	  satellite	  and	  terrestrial	  microwave	  system	  relative	  costs	  

System	   CapEx/remote	  location	   OpEx/remote	  location	   Flexibility	  

Leased	  satellite	  
transmission	  capacity	  

Low	  (distance	  
independent)	  

High	   Re-‐locatable	  at	  low	  cost	  

New	  Terrestrial	  
Microwave	  

Medium	  for	  short	  
distances	  	  	  Increases	  to	  
High	  with	  increasing	  

number	  of	  system	  hops	  	  

Low	  for	  short	  distances	  
Increases	  to	  Medium	  

with	  increasing	  number	  
of	  system	  hops	  

Medium-‐to-‐High	  cost	  to	  
upgrade	  or	  re-‐locate	  

(depends	  on	  number	  of	  
system	  hops)	  

Upgrade	  to	  existing	  	  	  
Terrestrial	  Microwave	  	  	  	  	  

system	  	  

Low	  for	  short	  distances	  
Increases	  to	  Medium	  

with	  increasing	  number	  
of	  system	  hops	  

Low	  for	  short	  distances	  
Increases	  to	  Medium	  

with	  increasing	  number	  
of	  system	  hops	  

Medium-‐to-‐High	  cost	  to	  
re-‐locate	  (depends	  on	  
number	  of	  system	  hops)	  

 

The capital and operating expenditure relativities set out in the first two rows of Table 1 

demonstrate an important complementarity between the two system types.  The satellite 

systems are ideal for rapid deployments into new locations, or for sites where the need is 

temporary, such as at remote mines. In comparison, the terrestrial microwave systems 

become practical over the longer term due to their lower operating costs (Anderson T. & 

Mavrakis D. 2009), (Milano Teleport, 2011), (Holmes M. 2012). 

The capital expenditure to upgrade an existing terrestrial system, for example by replacing 

older transceivers and antennas with modern higher capacity equivalents, will be much less 

than that required for a completely new system.  The final row of Table 1 covers this 

situation.            

A graphical representation of the complementary nature of these systems is given in Figure 1, 

which shows the notional accumulation of capital-plus-operational expenditure with time.  

Note that the Satellite system incorporates adaptive capacity assignment, as listed in 

Appendix II. This reduces transponder leasing costs (and hence operational expenditure 

growth) for the period from initial start-up until the point of service-demand maturity is 

reached. 
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Figure	  1.	  Notional	  Comparisons	  of	  Aggregated	  Capital	  +	  Operational	  Expenditure	  for	  Satellite	  and	  Terrestrial	  
Microwave	  Backhaul	  Systems	  of	  the	  same	  maximum	  transmission	  capacity.	  (Satellite	  system	  costs	  assume	  a	  
capacity-‐dependent	  lease	  component	  growing	  from	  initial	  start-‐up	  until	  maturity)	  	  

The relative costs in Table 1 and the trends depicted in Figure 1 are both conceptual and 

approximate.  As Appendix A-III indicates, the comparisons assume terrestrial microwave 

systems of the basic point-to-point type.  Furthermore, the respective core-network portions 

of the total backhaul costs are not included.  So our basic purpose here is to outline the 

potential complementary nature of the two forms of backhaul. 

The proposed study would undertake more accurate assessments.  These would account for 

all actual factors, such as the servicing of locations with small or very small populations, or 

those distributed along the course of a terrestrial route and the potential for employing 

point-to-multi-point terrestrial systems. 

Coordinated	  deployment	  
A coordinated approach employing the appropriate mix of satellite and terrestrial backhaul 

types would require a major financial and technical pre-study, as outlined above.  Following 

this, the deployment program should include the following stages: 

• Select candidate remote locations for new cellular mobile facilities, taking both 

population centres and transport movements into account.  Identify the backhaul system 

type initially most suitable for each location e.g. satellite for locations without prospects 

for timely connection via terrestrial backhaul, or say upgraded HCRC terrestrial 

microwave for locations with short link distances. 
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• Deploy cellular base stations at identified locations and connect via relevant backhaul 

type.  

• For locations initially connected via satellite, consider progressively extending terrestrial 

facilities.  When these become available, transfer backhaul from satellite to terrestrial.  

At that stage the relevant satellite facilities could then either be moved to service new 

locations or remain in place to provide back-up route diversity. 

This coordinated approach would deliver a cost effective sequence of backhaul solutions. 

An initiative of this type would ensure participation by the industry.  In particular, it would 

cause satellite backhaul for cellular mobile to be considered by the Communications Alliance 

(CA) Satellite Services Working Group (SSWG) set up in 2012.ix  Examination by this major 

influential industry body would offer the best means of ensuring any technical issues specific 

to cellular mobile backhaul via satellites would be taken into account.  This is timely, 

considering that the prelaunch design and construction phase of the new Ka-Band Australian 

Satellites is currently taking place.  Furthermore it would ensure the consideration of other 

potential satellites, such as the new Medium Earth Orbit (MEO) types recently launched by 

O3b (O3b Networks. 2011). 

The cost advantages afforded by modern technological innovations make it likely that service 

coverage could be extended to many localities without unduly high government 

subsidisation.  It is possible the Commonwealth Government could recover some costs by 

leasing out temporarily unused capacity when the new NBN Ka-Band satellites first come 

into service. 

Conclusions	  
The $100M joint initiative planned by the newly elected Australian Government to address 

regional and remote cellular mobile service black spots is important.  The allocated funding 

should serve for a substantial first stage, though subsequent further funding will be required. 

To maximise cost benefits the joint program should commence with a comprehensive 

financial and technical investigation of backhaul and base station technology options to 

identify the most cost effective approaches. The scope of the study should include the 

provisioning of satellite and terrestrial systems in a complementary coordinated manner, 

shared use of existing or planned infrastructure such as the NBN and HCRC networks, and 

small-cell mobile base stations.   
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Appendix	  I	  -‐	  Delineation	  of	  Australian	  Remoteness	  Areas	  

  
	  Figure	  AI-‐1.	  Remoteness	  Areas	  of	  Australia	  (Australian	  Bureau	  of	  Statistics)	  

Appendix	   II	   -‐	  Advances	   in	  Modern	  Communications	  Satellite	  
Technology	  
Table	  AII-‐1.	  	  Advances	  of	  Modern	  Communications	  Satellite	  Technologies	  

Feature	   Main	  Advantages	  

TDMA	  transmission	  (as	  opposed	  to	  
traditional	  Single	  Channel	  Per	  Carrier)	  

• Facilitates	  implementation	  of	  flexible	  dynamic	  space-‐
segment	  capacity	  assignment	  on	  demand,	  i.e.	  backhaul	  
clients	  only	  pay	  for	  actual	  used	  capacity.	  

• Enhances	  viability	  of	  backhaul	  from	  numerous	  small	  
cellular	  mobile	  base	  stations	  generating	  low	  individual	  
revenue	  streams.	  

• Saves	  local	  and	  satellite	  power	  consumption.	  
• Enables	  remote	  control	  of	  some	  system	  O&M	  functions	  

such	  as	  adding	  additional	  channels	  for	  higher	  maximum	  
capacity.	  

• Particularly	  suited	  ease	  of	  integration	  and	  operation	  
with	  the	  growing	  IP	  based	  networks	  such	  as	  IP/Ethernet.	  	  

Transponder	  circuit	  board	  
miniaturisation,	  Gallium	  nitride	  power	  
amplification	  

• Reduced	  launch	  costs	  
• Greater	  transponder	  power	  efficiencies	  
• Increased	  satellite	  maximum	  capacity.	  
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Feature	   Main	  Advantages	  

Local	  (i.e.	  terrestrial)	  call	  routing	  at	  
remote	  Cellular	  Mobile	  Base	  Stations	  

• Reduces	  space-‐segment	  traffic.	  
• Saves	  local	  and	  satellite	  power	  consumption.	  
• Removes	  double	  satellite-‐path	  latency	  from	  local	  calls.	  	  

Adaptive	  fade	  margin	  control	   • Saves	  local	  and	  satellite	  power	  consumption.	  
• Enhances	  space-‐segment	  spectral	  efficiency	  when	  each	  

satellite	  beam	  serves	  numerous	  remote	  sites	  distributed	  
across	  the	  ground	  service	  area.	  	  	  	  	  

Optimised	  voice	  and	  data	  
compression	  

• Promotes	  greater	  space-‐segment	  transmission	  
efficiency.	  

Ka	  -‐	  Band	  Satellites	   • Much	  higher	  capacities	  due	  to	  the	  combined	  effect	  of	  
greater	  available	  bandwidths	  &	  the	  practicality	  of	  
employing	  significantly	  increased	  numbers	  of	  spot-‐
beams.	  

• Because	  the	  introduction	  of	  these	  new	  satellite	  types	  
has	  begun	  quite	  recently	  they	  are	  designed	  and	  built	  to	  
include	  the	  latest	  innovations	  for	  providing	  improved	  
transmission	  efficiencies.	  	  

Medium	  Earth	  Orbit	  (MEO)	  satellites	   • Lower	  launch	  costs	  leading	  to	  lower	  cost	  capacity	  
leasing	  

• Much	  reduced	  transmission	  latency	  	  

 

Appendix	  III	   -‐	  Assumed	  Cost	  Category	  Allocation	  for	  Satellite	  
and	  Terrestrial	  Microwave	  System	  Comparisons	  
For the purposes of discussing comparative costings of satellite and terrestrial microwave 

backhaul systems we make the following assumptions: - 

• Satellite system transponder capacity is leased.  Thus the high space segment 

development and launch costs and the main earth station development and construction 

and its ongoing operational costs are all amortised by the leasing, which is therefore 

accounted as OpEx by the backhaul Network Operators. 

• Installation of satellite system remote earth terminals is undertaken by the backhaul 

Network operator and accounted as CapEx. Ongoing remote earth terminal operational 

costs are accounted as OpEx. 

• The remote location served is typical of a remote township or community, say with a 

population of the order of one to two hundred.  

• The terrestrial microwave systems are of the basic point-to-point type running via a 

number of successive hops from the core network boundary to the remote location. 
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• New terrestrial microwave systems are installed and operated by the backhaul Network 

Operator.  So all construction, equipment and installation costs are CapEx and all 

ongoing operational costs are OpEx. 

• For an upgraded existing terrestrial microwave system it is assumed that all costs 

incurred in replacing older infrastructure components and equipment with new 

counterparts, changes such as tower strengthening or alternate guying and new system 

start-up costs are accounted as CapEx.  OpEx costs are assumed to be the same as those 

for a comparable new terrestrial microwave system covering the same terrain and total 

route distance. 

 

Endnotes	  
                                                        

i Within Australia somewhat variable interpretations have come to apply to the terms 

“regional” and “remote”.  In the present context and to be more definitive, the areas most 

likely to be without cellular mobile services will generally be in parts of the “Outer 

Regional”, the “Remote” and the “Very Remote” categories defined in the detailed 

Australian Bureau of Statistics map shown in Appendix I. 

ii ACCAN (ACCAN. 2013) the 2012 Broadband for the Bush forum and the Broadband for the 

Bush Alliance (B4BA. 2013) are examples of bodies that have recently voiced calls for 

regional and remote cellular mobile coverage to be addressed.  Somewhat earlier calls 

have been made by the NSW Farmers’ Association (Gibson A. 2011) and Engineers 

Australia (Engineers Australia. 2010).   

iii Some examples of optical fibre routes in remote and regional Australia are shown in the 

telecommunications infrastructure map appended to the Central Western Queensland 

Remote Area Planning and Development Board (RAPAD) response to the 2009 

Australian Government Backhaul Blackspots initiative (RAPAD. 2009). 

iv We are unaware of any definitive public domain source covering backhaul media cost 

comparisons.  However approximate indications can be deduced by examining material 

from various sources.  For example helpful CapEx estimates for various optical fibre and 

terrestrial microwave system types traversing farmland or desert terrain, with tower costs 

for the latter systems included, are provided in the CSIRO submission by Guo (Guo J. 

2009).  Furthermore, the modeled total annualized cost estimates provided by Mavrakis, 

White and Banlamlih for a typical Tier-1 UK Mobile Operator (Mavrakis D. White C. and 

Benlamlih F. 2010.) and the less detailed CapEx comparisons given in slides 30 to 32 of 
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the set produced by Pigg (Pigg J.M. 2010) while not being directly relevant to rural 

Australia, nevertheless point to appreciable cost advantages of terrestrial microwave over 

optical fibre systems generally.           

v In certain cases the installation of a Macro-cell base station may still be warranted.  For 

example if a small remote community is near a significant highway, then the additional 

coverage range may justify the larger and more powerful installation. 

vi One good example showing terrestrial microwave systems in a part of regional and remote 

Australia is provided by the map included in the Central Western Queensland Remote 

Area Planning and Development Board (RAPAD) response to the 2009 Australian 

Government Backhaul Blackspots initiative (RAPAD. 2009).   The map shows various 

existing terrestrial microwave backhaul links feeding out from optical fibre main routes.  

It also shows HCRC and DRCS system routes in the Central Western Queensland area.   

vii Satellite transponder capacity is almost invariably leased by Network Operators from 

specialist companies or in some cases government entities that bear the high 

development, construction and launch costs. 

viii Although the comparisons provided by Table 1 are of a qualitative rather than a 

quantitative nature, they are founded on numerous reports including some of those 

referenced here.  There is some natural variability of emphasis across all of this material.  

However practically all other accounts sighted by the authors support the results provided 

here and none have been contradicting.  Therefore these present comparisons are 

considered to provide adequate justification for undertaking the further in-depth 

investigations advocated.      

ix Currently the issues being addressed by the SSWG include: 

1. Advocacy on behalf of the satellite sector, including via input to State and Federal 

Government policy development and Inquiries, and through representation of satellite 

sector interests on the ACMA’s Radiocommunications Consultative Committee (RCC) 

2. Participation on the ACMA Australian Radiocommunications Study Group 4, Satellite 

services (ARSG 4) 

3. Contributing to the ACMA spectrum management planning work program, including their 

Five-year Spectrum Outlook 2012-2016 

4. General promotion of the role and importance of satellite services for Australia through 

the Satellite Industry Promotion Campaign 
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5. Liaison with NBN Co on operational and commercial issues relating to the satellite-based 

components of the National Broadband Network 

6. Expert input into the creation or revision of Communications Alliance Codes, Guidelines 

and Standards that have implications for satellite-based services 

7. Collaborative activities to foster the development and growth of the satellite sector in 

Australia and to resolve technical or commercial issues of common interest 

8. Monitoring of international standards work relevant to the Australian satellite sector. 
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