
Record of Meetings with Starlink 

The Department of Infrastructure, Transport, Regional Development, Communications and 
the Arts met with members of SpaceX’s Starlink team twice.  

• On 3 December 2024, the department met with Starlink to discuss technical aspects of
the direct to device (D2D) capability and how it operates, including testing and resilience
functions. As part of this discussion, Starlink provided information on the use of D2D in
the United States (US) during Hurricanes Helene in September and Milton in October
2024.

• On 31 January 2025, the department met with Starlink to discuss details on the
presentation at the upcoming Working Group, particularly around the emergency
response to hurricanes and the Los Angeles wildfires.

Starlink have attended 6 of the 7 Working Group meetings since the first meeting was held 
on 10 February 2023. Over the last 12 months, Starlink has been present at 3 meetings of 
the Working Group.  

On 25 February 2025, Minister Rowland’s office also met with SpaceX to discuss the 
Universal Outdoor Mobile Obligation (UOMO) initiative. 
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Meeting/Event Brief 

MB22-000734 

To: Michelle Rowland, Minister for Communications 

MEETING: Meeting with Starlink 

Timing:    Friday, 18 November, 2:30pm 

Venue:    Commonwealth Parliament Office, Sydney 

Meeting with:  

 (biographies are at Attachment A). 

Following discussions with the Department, Starlink has sought a meeting to brief you on its 

services and plans for its Low Earth Orbit Satellite (LEOSat) broadband services in Australia. 

Our Proposed Objectives: 

You may wish to discuss the following issues with Starlink: 

a) current and future services, including fixed broadband and/or voice services (including in

harder to reach areas), connectivity to vehicles, and potential to fill in terrestrial mobile

coverage gaps through future device-to-satellite technology;

b) future commercial partnerships with the telecommunication industry or governments to

supply residential, business and/or temporary services (e.g. after natural disasters); and

c) consumer issues (e.g. service levels, robustness of equipment, affordability, installation,

local support and long term sustainability).

Their Objective: 

The main issues we expect Starlink to cover are: 

a) its services, including technology, performance, coverage, pricing, take-up;

b) its commercial plans, including the use of resellers and possible future applications;

c) the prospect of Government support, including funding and/or subsidies – potentially

including through the Better Connectivity Plan for Regional and Rural Australia; and

d) your recent announcement of the establishment of a LEOSat Working Group.

Key Points: 

1. Starlink is a global satellite broadband communications initiative by Elon Musk, closely

associated with, and dependent on, his SpaceX rocket launch and spacecraft business. Its

estimated cost is $US20-30 billion. Starlink began commercial services on a best efforts basis

in limited areas of Australia in April 2021. In early November 2022, it announced it was

providing coverage to almost 100% of the Australian mainland – this is dependent on its use

of inter-satellite links. Starlink has primarily promoted its service as a high-speed retail

broadband option for customers in regional and remote areas. It is also offering business

services and portable and in-vehicle services, and is developing mobile device-to-satellite

capability, which would allow users to use conventional mobile devices in areas without

terrestrial mobile coverage.

2. Starlink publishes expected performance ranges for services (i.e. for speed, latency, service

availability) but actual performance is not guaranteed. In early November, Starlink

significantly reduced its performance ranges for residential speed and latency (e.g. the range

for download speeds was lowered from 50-200 Mbps to 20-100 Mbps). Starlink is understood
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to have around 400,000-500,000 services globally, and less than 50,000 in Australia. Starlink 

sells services directly to residential and business customers in Australia. However, we 

understand it is talking to local resellers for business services  and so it may also 

be open to reselling residential services. This could assist with issues of customer support. 

3. Take-up of services may have slowed after initial growth, explaining recent efforts by Starlink

to stimulate awareness and take-up. Amongst other things, Starlink recently announced a

discount until the New Year of more than 50% on the cost of upfront equipment (A$924 down

to A$450), which seems at this stage to be unique to Australia. That said, its monthly charges

remain high and prices overall may be unaffordable for many consumers. Residential services

cost A$139 per month, compared to A$60-70 per month for a basic Sky Muster service. For

business services, Starlink charges A$3,740 for equipment and then A$750 per month.

4. Starlink has sought the Department’s assistance in undertaking demonstration services in

Indigenous communities and schools at its own cost, and to engage with local government and

regional community groups. However, Starlink may be interested in Government funding

longer term. Funding under the Better Connectivity Plan for Regional and Rural Australia may

be an option, noting funding will be allocated through competitive processes. Starlink could be

encouraged, if interested, to participate in future consultation on program design/guidelines.

5. Starlink and other LEOSat services are seen in some quarters as candidates to replace existing

voice and broadband services in rural and remote areas, provided by Telstra under the

universal service obligation (USO) and by NBN Co under the statutory infrastructure provider

(SIP) regime. While LEOSats have considerable promise, it is still early days. Their

capabilities are still unproven in the mass market (see para. 8 below), and their commercial

sustainability is uncertain, noting they involve tens of billions of dollars of investment.

6. Previous briefing (MS22-001913) provided information on the proposed LEOSat Working

Group, as well as LEOSats generally and Starlink’s main competitors. It is likely Starlink will

raise the Working Group, and you may like to gauge its interest in participating. Further

information about Starlink and talking points for the meeting are at Attachment B and C.

Sensitive and Critical Information: 

7. Starlink has previously shown some reluctance to share commercial information, often citing

confidentiality. As Starlink is competing with NBN Co, it may be somewhat guarded in

commenting on its take-up levels, commercial objectives and future plans. The business is also

evolving rapidly with frequent developments, so information may quickly become out of date.

8. In August 2022, US$885.5 million in regional funding initially committed to Starlink by the

US Federal Communications Commission (FCC) was withdrawn due to concerns about

Starlink’s ability to deliver on its service level commitments in regional and rural areas.

Starlink has declined to give its perspective on the basis that it is appealing this decision.

9. Starlink could view subsidies paid to Telstra and NBN Co as unfair support for competitors and

inconsistent with Australia’s free trade commitments with USA and in the WTO. We consider

our trade commitments give us full discretion when it comes to universal service arrangements.

Consultation: Starlink, Productivity and Technology Branch, NBN Branch, Spectrum Branch 

Name:  

Position: Assistant Secretary 

Division: CSC/Universal Services Branch 

Ph:  

Date Cleared: 16 November 2022 

Contact Officer:  

Division: CSC/Universal Services Branch 

Ph:  

Attachments:  A: Biographies B: Further background           C: Talking Points 
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ATTACHMENT A 

BIOGRAPHIES 
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ATTACHMENT B 

FURTHER BACKGROUND 

LEOSat technology generally 

Recent briefing (MS22-001913) provided by the Productivity & Technology Branch provides a 

general description of LEOSat technology as well as an overview of the LEOSat industry. 

LEOSats orbit closer to earth than traditional geostationary communications satellites, with 

Starlink orbiting at 550km compared to NBN Co’s Sky Muster having a 35,786km geostationary 

orbit. This means LEOSat services have significantly lower latency (i.e. delay in transmission 

time) and lower launch costs. However, their lower altitude also means that satellites need to be 

launched in constellations of hundreds or thousands to provide global coverage and need to be 

replaced sooner.  

A LEOSat operator like Starlink provides its customers with a modem and a satellite dish. 

Starlink’s dish has a phased array antenna.1 The dish transmits its communications to the 

constellation of LEOSats as they pass overhead. Coverage is reliant on having a line-of-sight 

connection between the dish and the constellation of satellites. The LEOSat then transmits the 

communication to a ground station (i.e. gateway) which in turn transits it to the core network and 

Internet and then to its final destination – e.g. an end-user or data server. The gateways have 

moving antennas that track the satellites. Starlink has 20 gateways in Australia. Starlink also uses 

laser inter-satellite links (ISLs) to pass communications between satellites so they can be 

transmitted to more distant ground stations, reducing the number of ground stations needed. For 

example, an email sent via Starlink could be uplinked in the Northern Territory and be relayed 

across the satellite network to be downlinked in another state. Communications to the users follow 

the reverse path. 

Global and Australian rollout of Starlink 

Starlink is at present the largest LEOSat network globally, with around 3,000 satellites currently 

operating in its fleet. Starlink has announced its intention to bring its global fleet size to around 

12,000 by 2025, and has sought permission to operate up to 42,000 satellites.  

Starlink coverage is currently available to more than 40 countries, including large areas of North 

America (US, Canada, Mexico), Europe (most countries), South America (Brazil, Chile), Oceania 

(Australia, New Zealand), and Japan. In May 2022, Starlink informed the US Federal 

Communications Commission (FCC) that it had over 400,000 services in operation globally.  

Coverage during the initial stages of Starlink’s rollout was generally limited by the need for 

satellites to connect directly to a gateway, the number of which was limited due to their cost, 

including the need to provide backhaul and power to ground stations in dispersed locations. 

However, Starlink has developed the capacity to transmit data using laser ISLs to prove orbital 

backhaul, which has allowed coverage to extend to remote areas of land not in close proximity to 

a gateway, as well as over the oceans.  

Starlink began offering a beta best-efforts service in Australia in April 2021 on a fee-for-service 

basis, initially only in particular areas of New South Wales and Victoria. Coverage steadily 

expanded as more satellites were launched, further ground stations were completed, and ISL 

capability developed.  

1 A phased array contains multiple antennas, enabling the radio transmission to be repointed electronically to 

maintain the connection with satellites without the dish moving. It can be compared with a tracking dish that 

moves to maintain contact with the satellites. OneWeb is currently expected to use moving tracking antennas. 
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In early November 2022 coverage was made available to all mainland areas, excluding a small 

area in Murchison, Western Australia where the Square Kilometre Array radio telescope is 

located. (Starlink’s licence with ACMA prevents it from operating ground transmitters within 70 

km.) The Department understands the number of Starlink services in operation in Australia to be 

less than 50,000 (based on comments by Starlink in September 2022).   

Starlink’s main focus to date has been on marketing residential broadband services, particularly 

for regional and rural areas. However, it has expanded its product range to business services and 

portable and mobile products for the recreation vehicle, aviation and maritime sectors. We also 

understand it has been offering capacity for backhaul for remote mobile base stations. 

Service levels 

Starlink advertises that its retail services are expected to provide download speeds between 

20-100 megabits per second (Mbps) and upload speeds of 5-15 Mbps, with a latency of 25-50

milliseconds (ms), and around 99% service availability. However, service levels are not

guaranteed and may vary. According to recent testing undertaken by Speedtest, in Q2 2022

Starlink’s speed in Australia averaged 102.76 Mbps for download speeds and 10.45 Mbps for

upload speeds, with a latency of 49 ms. By comparison, NBN’s Sky Muster Plus plan offers 25/5

Mbps speeds at least once per day (it has the ability to burst above these speeds where network

conditions allow), as well as a latency of around 600ms. Starlink’s business services offer higher

expected speeds of between 40-220 Mbps for downloads and between 8-25 Mbps for uploads.

Business services are designed to support up to 20 users.

There are concerns that performance may deteriorate as more customers join the system, unless 

the size of the satellite fleet keeps up. This appears to have been an issue in the United States. In 

December 2020 Starlink was allocated US$885.5 million from the Rural Digital Opportunity Fund 

(RDOF) following an auction by the Federal Communications Commission (FCC). Starlink was 

to deliver services supporting 100/20 Mbps speeds, as well as voice telephony, to rural locations 

in 35 states. On 10 August 2022, the FCC withdrew the funding, highlighting concerns about 

Starlink’s ability to deliver its promised service levels (particularly speeds) and noting the 

platform was still developing.  

  

Pricing and affordability 

Starlink’s upfront and ongoing prices are relatively high. To set up a connection, customers need 

to purchase equipment including an antenna for A$924 (recently discounted to A$450 until the 

New Year) and pay A$100 for shipping, and then A$139 per month for services thereafter. For 

business services, Starlink charges A$3,740 for upfront equipment and A$750 per month for 

services thereafter. Customer support is only offered online and is based in the United States. 

However, there appears to be an increasing number of local IT installers setting up and integrating 

Starlink kits for consumers. 

By comparison, an entry level NBN Sky Muster service is currently priced at A$60-70 per month 

(though this does not include the speeds and ‘unlimited data’2 as Starlink is currently offering), 

and standard installation on the NBN is free. 

Residential Starlink services are only provided to the address registered with Starlink, meaning 

that a customer cannot permanently relocate their existing service to another location (however 

they may temporarily relocate their service for an additional A$25 each month).    

2 In November Starlink announced it would reduce speed for customers using 1TB or more per month unless 

they pay extra. 
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Given these prices, Starlink products may be difficult to afford for some households, particularly 

those with low incomes.  

 

Changes in Starlink’s supply model 

Starlink has to date preferred to sell services directly to retail customers rather than through local 

retailers. However, we understand it is now looking to use resellers to build its customer base and 

revenue, and to address concerns about a lack of local support.  

 

. Starlink has concluded 

similar agreements with providers in Japan (KDDI), the UK (Clarus) and North America.  

Starlink may also be open to other providers resupplying its services in the residential market, 

either on a wholesale or retail basis. This may provide future opportunities for Australian service 

providers (including NBN Co and Telstra) to provide regional and remote connectivity via 

Starlink.  

. 

Given the significant investment involved in Starlink, we consider it will be looking at all 

reasonable options for increasing take-up of its services and its revenues. This appears consistent 

with a number of recent developments like expanding its footprint, reducing its hardware cost, and 

proposing demonstration services in Australia, as well as seeking payment for services providing 

in Ukraine. 

Future developments and applications 

Like other LEOSat operators, Starlink has announced plans to develop and provide device-to-

LEOSat mobile services, which would allow users to use mobile devices in areas without 

terrestrial mobile coverage. In August 2022, it announced a partnership with US mobile carrier 

T-Mobile to provide customers with the ability to send text messages (and, eventually, make calls)

in all locations across the United States. 

 

 

 It may also be interested in other demonstrations and trials that 

would help it to build brand awareness and stimulate local take-up (e.g. Indigenous communities, 

schools, farms). 

Starlink has previously cited re-establishing telecommunications as part of disaster recovery 

efforts as another possible use case. Starlink swiftly deployed and has funded services in Ukraine 

during the ongoing Russian invasion, in order to maintain connectivity (particularly for the 

military) despite damage to telecommunications infrastructure in many areas of the country.  

Business case and commercial sustainability 

The number of satellites required involves high costs for LEOSat providers.  

 

 

 

  

LEOSat providers are leveraging innovations and technological advances which have lowered the 

cost of manufacturing and launching satellites. The per-unit cost of satellites has been driven 

down by advances in satellite technology and miniaturisation (i.e. the ability to make smaller 
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Spectrum 

Starlink is licensed by the Australian Communications and Media Authority (ACMA) to operate 

its services to consumers using spectrum in the “Ku” (pronounced kay-you) frequency band at 

around 12 GHz for the downlink and 14 GHz for the uplink. It also operates a network of gateway 

earth stations in the “Ka” (pronounced kay-ay) frequency band (~19 GHz/28 GHz). As of 

November 2022, Starlink has licensed 20 gateway stations in eastern and southern Australia (7 in 

NSW, 5 in QLD, 2 in SA, 3 in VIC and 3 in WA). 

; however, 

in 2021 the ACMA significantly reduced the relevant apparatus licence tax rates. Satellite 

operators currently pay approximately $100,000 per annum for 1 GHz of Ku band spectrum. The 

nature of satellite orbits allows operators to share or re-use the same spectrum so long as the 

technical and orbital characteristics allow.  

Interference between satellite networks is managed through the International Telecommunications 

Union (ITU) in accordance with the international Radio Regulations. ACMA’s licensing process 

requires satellite operators to coordinate their networks in accordance with the relevant 

international obligations. 

Starlink has recently expressed concerns about possible interference due to a process in the United 

States to allow spectrum in the 12 GHz band to be used for terrestrial 5G services. ACMA has no 

current plans to consider such use in Australia. 

FOI 25-384 - Document 3

s47G(1)(b)

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 9 of 153



OFFICIAL  

OFFICIAL  
9 

ATTACHMENT C 

SUGGESTED TALKING POINTS 

• Australia welcomes innovative new technologies which deliver improved consumer outcomes.

• A key priority for the Government is ensuring all Australians, especially in regional and

remote areas, have access to reliable and affordable telecommunications services which

meet their needs.

• While it is relatively early days, there have been many positive reports from Starlink users

in Australia, though pricing and user support have been raised as issues.

• Demonstrations of Starlink services (e.g. in schools, First Nations communities, on farms

or at agricultural field days) may be good ways to raise awareness of the service.

Starlink rollout in Australia 

• How has the rollout of Starlink fared in Australia compared to other countries? Are there

any specific issues you are facing – e.g. does equipment perform well in Australian

conditions? Do you have any initial consumer feedback or performance data you can share?

• Are you able to share any information on current take-up levels (i.e. the number of

services in operation) both in Australia and globally?

• Do you know what type of consumers (e.g. tech savvy individuals, families, teleworkers)

are typically taking up Starlink services?

Service performance, affordability and consumer support 

• Do you have long-term speed, performance and service reliability goals, and if so, what

timeframes are you targeting?

• Are laser inter-satellite links now in use? Is the technology now mature and able to provide

reliable connectivity or is it still being proven?

• Is performance likely to decline as more customers take up services?

• How do you provide support to consumers experiencing issues with their service,

including during installation? Are there future plans for on-shore customer support or to

provide assistance with installation and setup?

• You are currently discounting your hardware costs in Australia until the New Year. What

is the thinking behind that and what effect is it having on take up?

• Beyond the current discount, are you considering adjusting pricing for Starlink equipment

or services in Australia?
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• Does Starlink see its current pricing as ‘mass market’? Are price reductions feasible with

higher customer numbers?

• What role do you see Starlink playing in bringing communications to the less developed

countries of the world (e.g. in the South Pacific)? Would you adjust pricing to service

these markets? Or would you be looking for support from governments?

Future applications and marketing plans 

• What do you see as future applications of the Starlink platform?

• What are your plans and timeframes to provide mobile handset-to-satellite services,

including in Australia? How confident is Starlink this can be done? Has any testing started?

• Do you envisage Starlink supporting always-on voice telephony in future?

• To date, Starlink has retailed services direct to consumers. Do you envisage entering into

agreements with local partners to resell services? Are you engaging with any service

providers in the Australian market?

• What policies could contribute to easier access to satellite broadband services for remote

communities, now and in the longer term?

Competition and sustainability 

• How does Starlink find competing with established satellite service providers?

• How does Starlink view the competition from other LEOSat systems? Does it see space for

multiple systems in the long term?

• Are you confident Starlink will be commercially sustainable into the future? Why?

LEOSat Working Group 

• I understand Starlink is a member of the Communications Alliance Satellite Working

Group. How do you find that as a forum for discussing issues?

• I have asked my Department to start work on establishing a LEOSat Working Group to

help inform Government about how the emerging capability might play a role in future

telecommunications policy.

• A model for the Working Group is being developed, which may include LEOSat providers

and relevant government agencies.

• Would Starlink be interested in participating in the Working Group? Why/why not?
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If raised - Funding opportunities under the Better Connectivity Plan 

• As announced in our October Budget, the Government is making a significant investment in regional

communications through the Better Connectivity Plan for Regional and Rural Australia.

• The Plan has a number of different objectives and programs. The normal practice is to

allocate such funding through competitive processes.

• Usual practice is also to consult industry and other stakeholders on program design and

guidelines. Starlink may want to participate in this.

• If Starlink was to seek Government funding in future competitive processes, an ability to

demonstrate performance (e.g. through data or trials) is likely to be important.

If raised – 

• Providing universal access to telecommunications services across Australia is one of the

cornerstones of Australian telecommunications policy and a potentially sensitive issue.

• Australia welcomes competition in the supply of services but Starlink has chosen to enter

the market on the basis of the current universal service arrangements and it needs to have

regard to these arrangements.
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RFT No. 10028627 

STRUCTURE OF THIS RFT 

Before submitting a tender, Tenderers should make sure they have read and understood all 

Parts of the RFT documentation. 

This Request for Tender (RFT) is made up of the following Parts: 

(this) Part A: RFT Requirements 

Part A1 – RFT Details 

Part A2 – Statement of Requirements 

Part A3 – Draft Contract 

Part B: RFT Terms and Conditions 

Part B1 – Tendering Rules 

Part B2 – Evaluation of Tenders 

Part B3 – Defined Terms in this RFT 

Part C: RFT Response Form 

Part C1 – Tenderer’s Details 

Part C2 – Response to Statement of Requirements 

Part C3 – Tendered Pricing / Commercial Offer 

Part C4 – Contract Compliance Statement 

Part C5 – Request to Keep Information Confidential 

Part C6 – Modern Slavery 

Part C7 – Regulatory and Sustainable Considerations 

Part C8 – Tenderer’s Deed Poll 
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Part A2  Statement of Requirements 

1. Summary of Requirement

The Australian Government Department of Infrastructure, Transport, Regional Development, 
Communications and the Arts (Department) wishes to identify an organisation to trial and provide 
analysis on the suitability of different technologies to deliver fixed voice services in rural and remote 
areas of Australia.  

Through this RFT, the Department is seeking value for money solutions from the market that deliver 
the following objectives: 

• objectively assess different platforms available outside the NBN fixed-line footprint for their
suitability to support high-quality and reliable voice services

• trial voice services in a representative range of regions across Australia, with different
geographic, topographic and climatic characteristics

• provide robust analysis to assist in understanding reasons for any variability in performance
of services over time, including but not limited to factors such as weather, topography,
equipment or local power issues.

More detail about the services required by the Department is set out in this Part A2 below. 

The Department is seeking to enter into an agreement for six months, with two optional extension 
periods of six months each to be exercised at the sole discretion of the Department, on the terms and 
conditions set out in the Draft Contract (see Part A3 of this RFT).  

2. Background

2.1. Context 

2.1.1. The Australian Government has an existing framework in place to provide people with 

access to baseline fixed voice services. The Universal Service Obligation (USO) is a 

longstanding safeguard that ensures all people in Australia are able to access fixed phone 

services regardless of where they live or work.  

2.1.2. Telstra is the statutory universal service provider and is required to supply fixed voices 

nationally on reasonable request. Telstra provides the majority of USO services over the 

National Broadband Network (NBN), however it continues to deliver voice services over 

copper and other networks in regional and remote areas.  

2.1.3. In October 2023, the Australian Government announced a process to examine universal 

service arrangements in light of changes in available technologies and consumer 

preferences over recent years. The Government announced this would involve a 

consideration of options to modernise the delivery of baseline universal 

telecommunications services, particularly fixed voice services currently provided by Telstra 

under the USO.1  

2.1.4. The deployment of new and emerging technologies shows promise for providing greater 

options for delivery of voice services in regional and remote areas of Australia. This 

includes Low Earth Orbit satellite (LEOSat) networks, which are now providing commercial 

1 More detail is available from www.infrastructure.gov.au/have-your-say/better-delivery-universal-services 
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RFT No. 10028627 

high-speed broadband services across Australia. In addition, the Government’s recent 

$480 million investment to extend and improve the NBN Fixed Wireless network offers a 

pathway to provide better services to many regional and remote consumers.  

2.1.5. A key principle for Government’s consideration of existing universal service arrangements 

is that any change to existing regulatory or contractual arrangements will only be 

considered if there are tested and proven alternatives to existing technologies and 

services.2 

2.1.6. However, existing real-world data on the use of emerging technologies, including 

LEOSats, for voice services is limited. Existing data is largely focused on the use and 

suitability of the platform for the delivery of broadband services rather than voice services. 

2.1.7. Accordingly, the Government is seeking to better understand the performance and 

reliability of voice services delivered over alternative and emerging technologies, including 

LEOSats. This includes assessing how well they can perform in a variety of potentially 

adverse weather conditions and extreme climates, and on mains or non-mains power. 

2.1.8. As part of the broader process to examine existing universal service arrangements, 

including consultation with stakeholders, the data and analysis provided through the trials 

will help guide Government consideration of options to improve universal service delivery. 

2.2. Purpose 

2.2.1. The Government is seeking a provider to undertake technical trials and provide robust 

analysis of results to assist the Government to consider whether alternative technology 

platforms can deliver voice services at standards which are broadly equivalent to current 

services, with a particular focus on regional, rural and remote areas of Australia.  

2.2.2. The Government intends that trials will primarily provide quantitative data to help 

understand how service reliability and performance may be impacted over time by 

factors such as weather, climate, topography, equipment or local power issues.  

2.2.3. Data and analysis from the trials will be provided to the Department, but the Department 

also intends to publicly share high-level data (see Section 3.6 of this Part A2) for use by 

interested parties and the wider community to inform public debate.  

3. Detailed requirements

3.1.1. Through this RFT, the Department is seeking to enter into a contract for the provision of 
technical trials of alternative voice services and analysis of results.     

3.1.2. To assist Tenderers, the Department has identified a range of parameters for the services 
which are summarised below.  

2 https://minister.infrastructure.gov.au/rowland/speech/national-farmers-federation-conference 
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3.2. Scope overview 

3.2.1. Tenderers must arrange to trial alternative voice services for six months, with two optional 
extension periods of a further six months each exercisable by the Department at its sole 
discretion.  

3.2.2. Tenderers must have capacity to trial services at a minimum of 50 sites throughout 
Australia. The Department intends that trial sites be broadly representative of the variety 
of conditions that may exist in different rural and remote areas around Australia. A list of 
trial regions is provided at Attachment A. All trial sites are to be located within these 
regions, unless alternative regions are proposed and accepted (see Section 3.3.6 below). 
Further detail on requirements for trial sites is provided at Section 3.3 of this Part A2.  

3.2.3. Further detail on networks / services to be trialled is set out at Section 3.4 of this Part A2. 
Tenderers will need to factor into their tendered prices all costs involved to install services 
(or arrange for the installation of services) that will be trialled at each site, including meeting 
any upfront installation or equipment charges and meeting ongoing service fees over the 
life of trials.  

3.2.4. The Department intends for the trials to provide independent and objective advice to 

Government. As the trials will help guide future Government consideration of options to 

improve universal service delivery, it is important that the body of evidence gathered is 

reliable and robust, and that there is a consistent testing methodology adopted across 

each trial site. 

3.2.5. Where tenderers identify any conflicts of interest, relevant information must be disclosed 

to the Department in accordance with Section 6.2 of Part B1 of this RFT.  

3.2.6. Tenderers who have any association with the owners or suppliers of any of the voice 

services to be tested or any association with a telecommunications service provider 

carrying on business in Australia (or a related company) must declare the nature of the 

association as a conflict of interest in Part C, together with proposed mitigation 

arrangements. 

3.3. Geographic scope 

3.3.1. Trial sites must be broadly representative of a wide range of Australian conditions and 
have regard to the following matters:  

a) geographic scope (e.g. testing services at a roughly equal number of sites across

each state and territory (excluding the Australian Capital Territory) and at a variety of

latitudes and longitudes)

b) environmental differences, including differences in topography and local vegetation

c) climatic variation, including to help understand any variations in performance given

extremes of temperature, humidity, wind and rainfall

d) other factors such as exposure to dust or smoke
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e) include locations where mobile coverage both is, and is not, available (based on the

online coverage maps of Telstra, Optus and TPG Telecom3)

f) include locations within the footprints of both NBN Co’s Fixed Wireless and Sky

Muster satellite networks.

3.3.2. All trial sites must be located outside the existing NBN fixed-line footprint. 

3.3.3. A list of regions for trials is provided at Attachment A. The Department has chosen to list 

broad regions within each state or territory (excluding the Australian Capital Territory) 

and some offshore islands, rather than specific towns or other localities, in order to 

provide tenderers with some flexibility to determine the specific sites within regions 

where they will arrange for trials to be undertaken. Tenderers must set out how they will 

arrange to undertake trials in the Department’s list of regions, and provide prices for 

delivering the trials in these regions in accordance with Part C3 of this RFT. 

3.3.4. Tenderers should note that the Department may propose changes to the list of proposed 

regions in Attachment A (limited to no more than 10 regions), prior to entering into a 

contract with the successful Tenderer. For example, the Department may propose a 

different region where it considers trialling services at one or more sites within that a 

different region would improve the broader geographic scope of the full list of trial sites, 

with regard to Section 3.3.1, or where it has identified opportunities to host trials at 

specific sites or towns within a region through engagement with state and territory 

governments or other community stakeholders. Tenderers must factor the possibility of 

change into their tendered price as no variation in price is permitted for the above 

changes. 

3.3.5. Tenderers should note that the Department will need to approve each specific site where 

the successful tenderer proposes to undertake trials before testing at that site begins. 

This includes the town or other locality, as well as the specific site, where trials are to be 

held.  

3.3.6. It is open to tenderers to propose alternative trial regions as part of proposing an 

alternative solution in accordance with section 4.5 of Part B1 of this RFT. Tenderers 

should note that any alternative regions proposed should have regard to the 

Department’s expectations set out in this Section.   

3.3.7. The Department wishes to prioritise commencement of trials in certain regions, and 
Tenderers must set out how they will prioritise trials in these regions, and also reflect this 
in implementation milestones (see section 4.2. of this Part A2). Priority regions are set out 
in Attachment A.  

3.3.8. Where possible, the Department will work with the successful tenderer to identify 
appropriate testing sites in each finalised region, including providing details of 
organisations or individuals that may be willing to assist with hosting trial equipment (for 

3 The Australian Competition and Consumer Commission (ACCC) published data on mobile coverage maps as part of its 
ACCC Mobile Infrastructure Report 2023, published in November 2023. Relevant data, including coverage maps, is 
available at: data.gov.au/dataset/ds-in relation to the 2023 Report is available at: https://data.gov.au/dataset/ds-dga-
4b472a18-d0fa-409c-994a-ab17162bcb90/details?q=ACCC.   
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example, government buildings (federal, state or local), rural fire service buildings or other 
public community facilities). However, Tenderers will be ultimately responsible for securing 
relevant sites to allow services to be trialled, including obtaining and maintaining all 
necessary permissions and legal access from site owners, and entering into any required 
lease arrangements.  

3.3.9. Within the Department’s minimum requirement for trials at 50 sites as per section 3.2.2, 
Tenderers must arrange to trial services at at least 5 sites that do not have reliable access 
to mains power and which rely on backup power (for example a generator) in the event of 
a failure of mains power. Tests at these sites would be carried out using the prevailing 
power supply in use during the duration of the trial (either mains or backup), but Tenderers 
would not be required to provide any additional power supply to support trials.  Where 
possible, the Department may assist the successful Tenderer in identifying sites without 
access to reliable mains power, noting as per paragraph 3.3.8, that Tenderers will be 
ultimately responsible for securing relevant sites. 

3.3.10. Tenderers must provide a proposed implementation plan, including the details of how 

they will finalise the sites where trials to be held, identify and secure trial sites, and begin 

testing services, with regard to the expectations set out in this Section. In developing 

their implementation plan, tenderers should have regard to the Department’s proposed 

implementation milestones included in section 4.2 of this Part A2. A final implementation 

plan will need to be provided to the Department before trials begin as part of settling the 

final methodology.  

3.3.11. During the trials the Department may see benefit in obtaining more data and analysis 

about the performance of voice services and wish for the tenderer to trial voice service 

technologies at additional trial sites (whether in existing regions or new regions). In such 

an event the parties will enter into good faith negotiations on the terms (including price, 

having regard to the costs the tenderer is likely to incur at each additional new trial site). 

3.4. Technologies / networks to be trialled 

3.4.1. Tenderers must arrange for the trial of 2 different networks/services to support reliable 
voice services at each trial site, and must also provide details of any change in price should 
the Department, at its sole discretion, require trials of 3 different networks/services.  

3.4.2. At each trial site, the Tenderer must arrange to trial a voice service supported over a 
residential grade LEOSat service, noting Starlink LEOSat services are currently generally 
available for purchase across Australia. Additional services that the Department may 
require to be trialled may include voice services supplied via the: 

a) NBN Fixed Wireless network where available, including newly extended range NBN

4G and 5G Fixed Wireless4;

b) other 4G or 5G Fixed Wireless networks where available;

4 The NBN Fixed Wireless network is undergoing an upgrade through the NBN Fixed Wireless and Satellite Upgrade 
Program, which the Australian Government has contributed $480 million. More information is available on NBN Co’s 
website at: https://www.nbnco.com.au/utility/nbn-fixed-wireless-and-satellite-upgrade-program.  
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c) other geostationary or medium-earth orbit satellite networks where available; or

d) an enterprise grade LEOSat service.

3.4.3. Noting the networks / services set out above, tenderers are permitted to test both bespoke 
fixed services delivered directly over a platform, as well as Over The Top (OTT) voice 
services provided over a broadband service using the platform (i.e. using Voice over 
Internet Protocol (VoIP) technology).  

3.4.4. Tenderers are to assume the mix of services to be trialled at individual sites may vary. This 
reflects that not all types of voice services/networks set out at section 3.4.2 above will be 
available at all sites. However, Tenderers should note that the Department expects that 
different services are to be tested across enough sites to support a comparative analysis 
of how services perform across a variety of conditions (with regard to the matters detailed 
in Section 3.3 of this Part A2).  

3.4.5. As part of its proposed implementation plan, Tenderers are required to set out the voice 
services they plan to test across sites, based on the regions in Attachment A. Tenderers 
must provide justification of the suitability of proposed services to be tested, including in 
regard to the ability of technologies to support voice services and their commercial 
availability in different areas of Australia.  

3.4.6. During the trials, the Department may wish to negotiate with tenderers to trial additional 
voice service technologies in the event that it sees benefit in testing a platform that has 
recently entered the Australian market. Tenderers should note that if the Department 
wishes for more networks/services to be tested at an existing trial site than contemplated 
by section 3.4.1, the parties will enter into good faith negotiations on the terms for the trial 
of the additional networks/services including price. 

3.5. Testing parameters 

3.5.1. Tenderers must detail their capacity to test the performance of each individual trial 

service at each site on a 24/7 basis throughout the duration of the trials or must 

otherwise set out the frequency of testing they can provide. The Department prefers fully 

automated testing, or failing that, testing arrangements that minimise the need for 

involvement by an end user of a service.  

3.5.2. Tenderers must set out a proposed testing plan, with regard to the expectations of the 

Department set out in this section 3.5. This must set out a proposed testing methodology, 

including an explanation of how the tenderer will ensure consistency and reliability of 

testing both across trial sites as well as accommodate different networks and services 

being tested at each site. The Department expects that the trials are undertaken with 

regard to best-practice methodology and testing standards typically used to measure the 

performance of services in the telecommunications industry, including for each of the key 

service parameters identified at 3.5.3. below. Tenderers must justify the suitability of their 

proposed methodology with reference to relevant guidelines, standards or scientific 

literature. A final testing plan will need to be provided by the successful Tenderer to the 

Department before trials begin as part of settling the final methodology.  
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3.5.3. As part of their proposed testing plan, tenderers must set out the extent to which they are 

able to monitor and report on key service parameters, including but not limited to:  

a) service availability or uptime;

b) latency;

c) packet loss;

d) jitter;

e) echo;

f) noise;

g) peak and average upload and download speeds (of any broadband services over

which voice services are being delivered);

h) mean opinion scores;

i) call drops;

j) call setup times;

k) ability of services to support Wi-Fi calling / messaging; and

l) ability of services to support reliable calling to different voice platforms, including to

landline, VoIP and mobile services.

3.5.4. Tenderers may propose to monitor and report on alternative or additional metrics to 

those set out above as part of proposing an alternative solution in accordance with 

section 4.5 of Part B1 of this RFT. Tenderers must justify how any proposed alternative 

or additional metrics are relevant to demonstrating the performance of services.   

3.5.5. Tenderers must detail their arrangements to monitor or otherwise be able to access data 

to correlate performance of trial services against local weather conditions at each testing 

site, including but not limited to:  

a) Temperature;

b) Humidity;

c) Wind (direction/speed/gusts);

d) Rainfall (duration, rate and overall amount); and

e) Significant dust events.

3.5.6. Further to 3.3.9 of this Part A2, tenderers must: 

a) detail their arrangements for recording and monitoring power supply arrangements

at relevant trial sites

b) confirm that their proposed testing methodology will be effective at sites using non-

mains power, or otherwise provide details on how any potential limitations can be

managed.
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3.6. Reporting of data and analysis 

3.6.1. Tenderers must have arrangements to collate and provide the Department with raw data 

collected at each trial site on a monthly basis, including for each of the key service 

parameters set out in Section 3.5 of this Part A2. This must be presented in a structured, 

consistent and machine-readable format. Tenderers are required to detail the format in 

which they will provide raw data to the Department.  

3.6.2. Tenderers must also provide the Department with a monthly consumer-friendly 

‘dashboard’ that provides an overall high-level summary of the data results for each 

month of trials. The Department intends for these dashboards to be released publicly on 

the Department’s website each month to provide ongoing updates of trial results. The 

Department considers that dashboards could provide overall results for each service 

technology by breaking out data by key service characteristics and geographic area (e.g. 

by state/territory), however tenderers are required to propose a suitable format for 

presenting this data. The final format will need to be agreed with the Department before 

monthly reporting commences.  

3.6.3. Tenderers must arrange to prepare and provide the Department with monthly summary 

reports analysing the performance of voice services being trialled. Each report must 

provide: 

a) an overall assessment of the performance of different services / networks against

key metrics (see 3.5.3 above) and whether each service trialled is considered to be,

in the opinion of the tenderer, supporting reliable voice services (refer to 3.6.4 on

reliability);

b) identification of patterns or trends in performance of services trialled, including but

not limited to considering the implications of climate/weather, topography, vegetation

and latitude/longitude across different trial sites;

c) information and analysis of any significant periods where individual services were

degraded or suffered outages, including analysis of potential causes for fluctuations

in performance;

d) details of any other factors that may impact the performance of services being

trialled (e.g. if there are failures of any supplied equipment or devices required to

use the service);

e) information about any factors or events that may have impacted the accuracy of data

collected, whether due to factors within or outside the control of tenderers (e.g. if

there have been any issues with testing equipment or software, or broader faults or

outages with services being trialled); and

f) advice on whether any changes to testing methodologies or trial sites are, in the

tenderers’ opinion, required for any further testing to ensure the availability of

accurate and useful data.

3.6.4. Further to 3.6.3(a) above, the Department considers that a ‘reliable’ voice service would 

generally have the following characteristics at a minimum: 
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a) voice calls conducted over the service set up quickly and do not drop mid-call;

b) the service is available nearly all of the time; and

c) call quality is acceptable to allow clear and immediate voice communications.

3.6.5. The Department’s preference is that all monthly data and reports are provided no more 

than two weeks after the end of each month. Tenderers must specify whether they 

expect to be able to meet this timeframe, or otherwise propose an alternative timeframe. 

3.6.6. Within 2 weeks of the end of the fifth month of trials, Tenderers must provide an overall 

summary report. This report must analyse the overall performance of voice services over 

the duration of the trials up to that point, with regard to the requirements set out above at 

3.6.3, including advice about the merits of continuing testing to support the objectives of 

the trials. Decisions about whether to continue testing beyond six months will be at the 

final discretion of the Department.  

3.7. Methodology 

3.7.1. As noted throughout this Part A2, tenderers must detail their proposed methodology for 

undertaking trials. This includes how they will collect, analyse and present the data 

including in a physical, technological and operational sense. Tenderers must propose a 

methodology that will deliver the best overall outcomes in line with the purpose of the 

trials and the expectations of the Department outlined in this Part A2.  

3.7.2. Tenderers must make clear any potential limitations that their proposed methodological 

approach will impose, including in relation to the presentation of results and analysis.  

3.7.3. The successful Tenderer will need to provide the Department with a final methodology, 

including a final testing and implementation plan. Any subsequent changes to this 

methodology will need to be documented, and the rationale for change will need to be 

provided to the Department before such change occurs.  

3.8. Confidence in the accuracy and reliability of data 

3.8.1. The Department expects the data and analysis generated by the successful tenderer to 

be highly accurate and reliable. Tenderers are required to state the level of confidence 

they have in the accuracy and reliability of their data and analysis, state the basis and 

offer evidence in support of it in their tender.  

3.8.2. Tenderers must guarantee the integrity of their data and derived material. For example, if 

data is challenged or queried by the Department, the successful tenderer must be able to 

defend the data and the methods by which it was collected, analysed and presented. The 

successful tenderer will be responsible for fixing any data that is incorrect, or invalid, 

such as in circumstances under which it is found that the methodology or equipment 

employed by the tenderer has tainted or introduced systematic or random errors in 

testing results.  
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c) relevant Commonwealth policies, including but not limited to the Protective

Security Policy Framework (PSPF); the Information Security Manual (ISM);

Australian Standards for Document Management (AS ISO 15489); The APS

Values and APS Code of Conduct; the Commonwealth Fraud Control Framework

2017 and Management Guide No. 201 (Preventing, detecting and dealing with

fraud); applicable Accountable Authority Instructions (AAIs); and standards

acceptable to the Australian National Audit Office.

4.4.2. The successful Tenderer will be required to keep accurate and up to date records in 

accordance with Departmental procedures and guidelines. 

4.5. Contract management requirements 

4.5.1. The Department intends to manage any resultant Contract in an open, honest and 
collaborative manner and expects Tenderers to reflect this philosophy in their proposed 
contract management approaches. The Department intends to incorporate a contract 
management framework that includes: 

a) contract management meetings which require the Supplier and Department to meet
at least monthly or as requested by the Department throughout the term of any
resultant Contract; and

b) contract management meetings include consideration and management of risks,
assessment of performance against required objectives and deliverables, delivered
outcomes and achievements, identification of issues requiring attention and otherwise
reviewing the requirements of any resultant Contract.

5. Draft Contract

The Draft Contract (see Part A3 of this RFT) will form the basis of the contractual arrangements 

between the Department and the successful Tenderer(s). 

Where provisions of the Statement of Requirements in this Part A2 conflict in any way with provisions 

of the Draft Contract, the provisions of the Draft Contract will prevail. 
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Part A3  Draft Contract 
To be issued as an addendum. 
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 Action item register  

1 Department to redraft the ToR to expressly identify First Nations (Target 17) as an area of 
focus. 

Note: Draft has been circulated with these minutes.  

2 Department to provide members with the opportunity to provide comments on the ToR. 

Note: Comments requested by 28 April 2023.  

3 Department to distribute participants list from meeting one in the minutes. 

Note: Included in Appendix A. 

4 Communications Alliance to provide words on satellite technologies in non-LEO orbits for 
inclusion in the ToR, noting that the ToR will not explicitly include or exclude these 
technologies as areas of interest.   

Note: Text was provided by Communications Alliance.  
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Appendix A:  Attendees  

Sector Organisation Attendees 

Government Department of 
Infrastructure, Transport, 
Regional Development, 
Communications and the 
Arts  

 

Richard Windeyer, Deputy Secretary, Communications Group 

 
 

 

 

Australian Space Agency 

Australian 
Communications and 
Media Authority 

First Nations First Nations Digital 
Inclusion Advisory Group 

Industry 
 
 

Amazon Project Kuiper 

Commpete 

Comms Alliance 

Echostar Global  

Fleetspace 

Inmarsat 

Intelsat 

IPSTAR 

Lynk Global 

Myriota 

NBN Co 

Omnispace 

One Web 

Optus 

Pivotel 

SES/O3b 

Speedcast  

Starlink  

Telesat  

Telstra 

TPG  

Viasat  

Vocus  
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Additional participants for this meeting 
 

Sector Organisation Attendees 

Consumer Australian 
Communications 
Consumer Action Network 
(ACCAN) 

Better Internet for 
Regional and Remote 
Australia (BIRRR) 

National Farmers’ 
Federation (NFF) 
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Appendix A:  Low Earth Orbit Working Group - Organisations Present  
Sector Organisation 

Government Department of Infrastructure, Transport, Regional Development, Communications and 
the Arts  

 

Australian Space Agency 

Australian Communications and Media Authority 

First Nations First Nations Digital Inclusion Advisory Group 

Industry 
 
 

Amazon Project Kuiper 

Commpete 

Comms Alliance 

Echostar Global  

Fleetspace 

Intelsat 

IPSTAR 

Lynk Global 

Myriota 

NBN Co 

Omnispace 

Optus 

Pivotel 

SES/O3b 

Starlink  

Telesat  

Telstra 

TPG  

Viasat  

Vocus  
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• Topics for meeting 6 (late July) 

o Pre-paid satellite broadband (Chair’s report rec 1.2) 

o First Nations Community internet access options  

The Chair noted that the secretariat has circulated information to the Working Group about the 
current First Nations Digital Inclusion Advisory Group consultation on the Digital Inclusion 
Roadmap and specific connectivity and digital literacy measures. Following that consultation, the 
Chair proposes the Working Group discuss relevant outcomes including the design of a 
contestable program to provide free community Wi-Fi to remote communities.  

▪ NBN Co noted that the Roadmap discussion paper currently out for 
consultation closes end of June. NBN Co undertook to circulate links to the 
consultation so members could consider prior to the July Working Group 
meeting.  

The Chair noted that for meetings beyond July, he is looking for Working Group participants to 
champion issues at a future meeting, through providing materials and presentations.  

• Topics proposed for subsequent meetings 

o Universal Service Framework post-consultation. The Chair noted that there is potentially 
a good opportunity to have the Universal Services Branch provide an update on some of 
the key issues and themes arising from those consultations, at the appropriate time. He 
would be interested in any further views from this group, in an advisory capacity, as to 
how it might best contribute to further policy consideration – noting that the 
Government remains interested in data on the uptake, pricing and performance of 
existing LEOSat services, as well as further services come to market.  

▪ Participants expressed support for this topic.  

o Promoting LEOSats and related industry (e.g. IoT). The Chair noted that Working Group 
received a suggestion last year around promoting the use of LEOSats and LEOSat 
enabled technologies.  

o Policy issues arising out of LEOSats (particularly D2D). The Chair noted there could be 
potential to look at what sort of policy issues may be affected by the proliferation of 
LEOSat enabled technologies. There could potentially be a role for the Working Group in 
informing other policy areas about impending impacts. For example, should transport or 
infrastructure policy be adjusted given the ease of backhauling connectivity? Are there 
privacy implications for D2D connectivity? 

▪ A participant noted that there would likely be interesting policy topics 
following the Working Group considering the department’s forthcoming 
consultation on the satellite regulatory framework.  

o Other  

The Chair invited participants to reach out if anything occurs to them.   
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One Web 

Optus 

Pivotel 

SES/O3b 

Speedcast  

Starlink  

Telesat  

Telstra 

TPG  

Viasat  

Vocus  
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Appendix A: Low Earth Orbit Working Group - Membership  
Sector Organisation 

Government Department of Infrastructure, Transport, Regional Development, Communications and 
the Arts  

 

Australian Space Agency 

Australian Communications and Media Authority 

First Nations 
Communities 

First Nations Digital Inclusion Advisory Group 

Industry 
 
 

Amazon Project Kuiper 

Commpete 

Comms Alliance 

Echostar Global  

Fleetspace 

Inmarsat 

Intelsat 

IPSTAR 

Lynk Global 

Myriota 

NBN Co 

Omnispace 

One Web 

Optus 

Pivotel 

SES/O3b 

Speedcast  

Starlink  

Telesat  

Telstra 

TPG  

Viasat  

Vocus  
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First Nations First Nations Digital Inclusion Advisory Group Absent 

Industry 
 
 

Amazon Project Kuiper Present 

AST SpaceMobile Present 

Commpete Absent 

Comms Alliance Present 

Echostar Global  Present 

Fleetspace Present 

Inmarsat Absent (Viasat Present) 

Intelsat Absent 

IPSTAR Present 

Lynk Global Present 

Myriota Present 

NBN Co Present 

Omnispace Present 

One Web Absent 

Optus Present 

Pivotel Present 

SES/O3b Present 

Speedcast  Absent 

Starlink  Present 

Telesat  Present 

Telstra Present 

TPG  Present 

Viasat  Present 

Vocus  Present 
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Meeting/Event Brief 

MB23-001354

To: Michelle Rowland  

MEETING: First meeting - Low Earth Orbit Satellite (LEOSat) Working Group (WG)  

Timing:     10 February 2023, 1.00pm 

Venue:     

Meeting with: Stakeholders from across LEOSat industry and relevant government agencies. 

Our Proposed Objectives: 

To host the first Working Group meeting, including identifying issues and informing government 

of industry developments, and consider the Working Group’s future activities. 

Their Objective: 

Industry members may seek to promote their own commercial interests and seek regulatory 

concessions or subsidies.  

Key Points: 

1. You will be attending the first hour and providing opening remarks to the first meeting of the

Low Earth Satellite (LEOSat) Working Group (WG) on 10 February 2023. A list of attendees

is available at Attachment A. Your draft remarks and possible question and answers are

available at Attachment B. The draft terms of reference is at Attachment C and the agenda

for the meeting is at Attachment D.

2. At the Charles Todd Oration on 21 October 2022, you announced that you had asked the

Department to:

commence work on the establishment of a Low Earth Orbit working group to help 

inform Government about how this emerging capability might play a role in future 

telecommunications policy. 

3. You reiterated this at the ACMA RadComms conference on 15 November 2022.

4. We provided advice on the LEOSat WG’s establishment (M22-001913) and have been

working on details with your office since. You approved the draft terms of reference and

agenda on 24 January 2023 (MS23-000122).

5. The meeting will be chaired by Mr Richard Windeyer, Deputy Secretary, Communications

and Media Group.
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OFFICIAL   
 

OFFICIAL  
2 

6. Key outcomes for this first meeting will be to hear from the interested members on their roles 

within the industry and what future actions they consider the government could consider. This 

will help focus the nature of the WG going forward.  

7. Comms Alliance will be providing a specific presentation on the state of the industry and 

other industry participants will be invited to provide a short overview of their work. The 

ACMA and the Australian Space Agency will also provide short presentations.  

8. Minutes of the meeting will be taken and circulated to members.   

Sensitive and Critical Information: 

While participants will have many common interests and some are working together in different 

ways, as many are competitors and potential suppliers and customers, including NBN Co, there 

may be some reluctance to share more commercially sensitive information. Talking Points aim to 

address any concerns attendees have about NBN Co’s commercial interests. 

Proposed Notetaker:  and team 

 

 

 

 

  

 

  

 

  

   

Attachments:   

Attachment A: Biographies of attendees 

Attachment B: Minister’s remarks and possible questions and answers 

Attachment C: Draft terms of reference  

Attachment D: Draft agenda 
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ATTACHMENT B 

FIRST MEETING OF THE LOW EARTH ORBIT SATELLITE WORKING GROUP 

10 FEBRUARY 2023 

MINISTER’S REMARKS AND POSSIBLE QUESTIONS AND ANSWERS 

Thank you, Richard. 

Good afternoon and thank you all for joining us for the first meeting of the Low Earth Orbit 

Satellite Working Group.  We have broad participation from across industry and government 

and I thank you all for making the time. 

I’m speaking to you from the lands of the Gadigal People of the Eora Nation. 

I announced the formation of this group in October last year, and I am delighted it has come 

to fruition.  

From my perspective, the LEOSat industry is moving fast: 

• Constellations being established and new entrants into the market

• Services are being taken up or trialled

• Use cases being expanded - from internet connectivity - to messaging - to voice,

including for mobile phones

• The changing nature of the market for both space and terrestrial communications

services.

Given these developments, I am keen to understand what role LEOSats can play in our 

telecommunications future. The draft terms of reference, which have been circulated and 

will be discussed later, talk about: 

• understanding of the technology and its capabilities

• identifying positive outcomes for consumers

• identifying policy or regulatory issues, and
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• supporting Government decision making. 

 

I see the forum as a useful mechanism for cutting through any hype and better 

understanding the realities. 

 

A key interest is what roles LEOSats might play in regional and remote Australia in the future 

delivery of fixed - and possibly mobile - services.  

 

As Minister for Communications, I am acutely aware of the need to consider long-term 

delivery of telecommunications services in rural and remote areas and the expectations 

consumers have about services.  

 

With the USO contract with Telstra and Sky Muster satellites reaching the end of their lives 

around 2032, like others, I am interested in whether LEOSats might have a role to play here?  

 

Equally, the extension of mobile services in such sparsely populated areas is a priority for 

many in the community and the Government. The Government has allocated significant 

funding to this end. There is considerable interest, therefore, in whether LEOSats and other 

emerging satellite technologies can improve outcomes in this regard, with potentially 

revolutionary implications to mobile service provision long term. These are important issues 

for the Government and our nation.  

 

In the context of rural and remote service provision, other themes of interest are how 

services provided by LEOSats might help advance disaster resilience and recovery, help 

contributing to the Government priority of closing the gap in First Nations communities, and 

looking more broadly our agenda to improve outcomes in the wider South Pacific. 

 

Amongst all the promise of the technology, I am intensely conscious to ensure it serves the 

consumers and reasonable consumers expectations are built into product design and 

delivery – that they know what they can expect, get what they expect and have effective 

recourse if they don’t. 
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I have an open mind on how this group moves forward. I expect today’s meeting will be a 

broad-ranging discussion to identify specific issues to take forward.   

 

I also recognise there are range of competitors, customers and vendors in this meeting. If 

there are issues that you are not comfortable discussing in an open forum I understand that. 

In such cases I extend an invitation for you to discuss separately with my office or my 

Department. However, I appreciate there will be a range of issues common to members in 

this meeting and I urge you all use the opportunity of this forum to put your ideas and any 

issues while you have me and officials in the (virtual) room.  

 

I look forward to today’s discussions. 
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Possible Questions and Answers  

Will LEOSat trials/demos as recommended by RTIRC be funded?  

The Government’s Better Connectivity Plan provides significant funding for a range of 

programs, such as the Regional Connectivity Program and the On-Farm Connectivity Program.  

A hallmark of our programs is that they will encourage innovative solutions. All programs are 

being designed to allow innovative solutions to be put forward and considered. All proposals 

need to be assessed against the program criteria and provide overall value for money. 

Will LEOSat trials be funded under the Telecommunications Resilience Disaster Innovation 

(TRDI) Program?  

Satellite solutions can play an important role in ensuring that communities are able to remain 

connected when terrestrial network infrastructure is damaged or otherwise offline as a result 

of power outages.  

The TRDI program will be aimed at funding innovative solutions and technologies to 

strengthen the resiliency of Australia’s telecommunications networks against the impacts of 

natural disasters, and I see satellite connectivity as playing a key role in this program.   

Is the Government looking to reform the USO? 

The USO continues to support the delivery of services critical to many people in Australia. 

However, I have long held the view that the USO needs reform to make it more forward-

looking and appropriate.  

I expect to be considering this issue more closely during this year. As I’ve said, I see the 

LEOSat Working Group as being an input in this regard. 

Will LEOSats be a key platform for USO reform? 

LEOSats provide a new way to deliver broadband and voice services in rural and remote 

areas. I have heard some positive reports from current users. A number of Australian 

carriers have been looking at using LEOSats for just this purpose.  

Clearly, we would want to look at what LEOSats could offer in thinking about future USO 

delivery. 

Will LEOSat providers be able to access USO funding? 

We would consider issues like this if and when we look at possible reform options.   

Can Regional Connectivity Program (Round 3) funding be sought for LEOSat solutions?  

As part of the Better Connectivity Plan for Regional and Rural Australia, the Government has 

committed a further $200 million to two new rounds of the Regional Connectivity Program 
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(RCP) to improve the accessibility and reliability of mobile and broadband services in 

regional, rural and First Nations communities. A hallmark of our programs is that they will 

encourage innovative solutions. 

Draft guidelines for round 3 of the RCP were released on 20 December 2022. Submissions 

close today.  Following consideration of feedback received, the call for applications for 

Round 3 is expected to take place in the second quarter of 2023.  

The draft guidelines are technology neutral, so it would be open to industry to put forward 

proposals that incorporate use of LEOsats. However, there are criteria about locations 

where projects can be funded, and a requirement that projects must either deliver new 

infrastructure or an upgrade / improvement of existing infrastructure.  

What would it mean for existing mobile programs if LEOSat can provide viable mobile 

services in the medium to long term? 

There is significant Australian Government funding directed to improving terrestrial mobile 

coverage, including seeking co-investment, in regional and remote areas where carriers 

have less-commercial incentives to invest.  

Recent announcements about new technologies enabling ‘conventional’ handsets to 

communicate directly with satellites are exciting, particularly if this can improve the 

economics of how mobile services are delivered in less populated areas. This would be a 

notable development if the promises can be delivered. We want to see what happens. 

Obviously relevant (and proven) technological developments are considered in designing 

programs. In the meantime, there are Australians in need of mobile coverage and we have 

funding to expand terrestrial coverage. 
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 OFFICIAL 

To: Richard Windeyer (for noting) 

MEETING: First meeting - Low Earth Orbit Satellite (LEOSat) Working Group (WG) 

Timing: For meeting on 10 February 2023 

Venue:  

Recommendations: 

1. That you Note the information provided in this brief.

Choose an item. 

Richard Windeyer Date: 

Comments: 

Meeting with: Chairing the first meeting of the Low Earth Orbit (LEO) Satellite Working Group with 

representatives of various LEO satellite operators and telecommunications industry representatives. 

Prior meetings: This is the first meeting group of this Working Group since its announcement at the 

Charles Todd Oration on 21 October 2022. 

What do the attendees want: 

Industry members may seek to promote their own commercial interests and seek regulatory concessions 

or subsidies for their operations in Australia. Participants may seek to use this forum as a way to bypass 

existing mechanisms for decision making in relation to the industry.  

Industry may raise spectrum and related issues. A line has been included in the draft terms of reference 

noting that this Working Group is not seeking to replace other forums where such issues can be raised.  

What does the department want: 

The Department’s principle objective is to have a successful meeting where industry participants are able 

to share their views on the future of the LEOSat market in Australia and the potential benefits of this 

technology. The Department will also be seeking support for the proposed terms of reference.  
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Key outcomes for this first meeting will be to hear from the interested members on their roles within the 

industry and what future actions they consider the government could consider. This will help focus the 

nature of the Working Group going forward. It would be beneficial for future meetings to identify 

actionable work items that the Working Group can support.  

Key Points:  

1. The meeting will largely be held in a roundtable format with a focus on all invited members being 

able to participate and provide their views. The agenda for the Working Group meeting is at 

Attachment A.  

2. An annotated run sheet with talking points is provided at Attachment B to provide guidance and 

talking points on chairing the meeting.   

3. The Hon Michelle Rowland MP, Minister for Communications, will be providing an opening 

statement following the acknowledgement of country. She will be staying for the first hour of the 

meeting. The remainder of the first hour will largely be taken up with different industry stakeholders 

providing introductory remarks outlining their role in the sector.  

4. The final substantive item is an open general discussion between participants with a focus on the 

benefits and challenges for LEOs and what the opportunities for the Working Group are. It will be 

beneficial in this item to push participants to identify a purpose for the group and to develop ideas that 

could form the basis of a work plan for the group going forward. 

5. The timing and tempo of future meetings is a key decision that needs to be taken (possibly after the 

meeting has concluded) and should reflect the outcomes of this meeting. If participants are unable to 

articulate a series of issues for the Working Group to examine it may be more appropriate to consider 

holding future Working Group meetings yearly to serve as a ‘pulse check’ on the industry. If the 

group identifies a substantial pipeline of work, not already underway elsewhere, more frequent 

meetings may be warranted. The frequency of meetings could be reflected through an update to the 

terms of reference at Attachment C. 

Stakeholder Implications: 

The department does not anticipate that this meeting will have particular implications for the stakeholders 

involved. Biographical information of participants is provided at Attachment D. 

Sensitive and Critical Information: 

1. While participants will have many common interests and commercial interactions, participants are 

also competitors and there may be some reluctance to share information or actively contribute. 

Proposed Notetaker: The Sustainable Technology section will be providing secretariat services and 

preparing the meeting minutes. 

  

 

 

  

 

 

 

 

  

 

 

Attachments:  

A: Agenda, Low Earth Orbit Satellite Working Group 

B: Meeting Run Sheet and Talking Points  

C: Terms of Reference  

D: Biographies of Participants   
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ATTACHMENT B 

FIRST MEETING OF THE LOW EARTH ORBIT SATELLITE WORKING GROUP 

10 FEBRUARY 2023 

MEETING RUNNING SHEET AND TALKING POINTS 

1. Welcome and Acknowledgement of Country, 5 minutes (Richard)

• (introduce self)

• I start by paying respect to and acknowledging the Traditional Custodians of the lands on which

this meeting takes place across Australia, and I also pay respect to Elders both past and present. I

am speaking to you today from the lands of the Ngunnawal people.

• So that the meeting runs smoothly, I ask you to mute your mike when not speaking and ‘raise your

hand’ in Teams if you wish to speak.

• I welcome the Minister for Communications, the Hon Michelle Rowland MP, who will speak to

us shortly.

• I welcome all participants with an interest in the LEOSat industry and government agencies that

are here today.

• This is the first-off meeting of this Working Group, and I look forward to hearing from you all,

including your priorities, what outcomes you might like to see from the group and how we might

take it forward.

• I’ll now invite the Minister to make some opening remarks.

2. Opening Remarks, 10 minutes (Minister)

• Invite Minister to speak.

3. Terms of Reference, 5 minutes (Richard - All)

• Thank you Minister.

• We now turn to the terms of reference. These have been circulated as draft in advance of the

meeting. They have been set up relatively flexibly so they may change depending on what we

discuss today.

• The order for the agenda has moved around slightly since you first received it, but you should all

have the latest version now.

• I now open up for any comments on the draft terms of reference.

• If during the general discussion towards the end of the meeting the group identifies issues that

could be covered or included in the terms of reference there will still be an opportunity to amend

them to reflect the discussion.
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4. Introductions – commercial enterprises, 45 minutes (Richard) 

• We have a wide and varied participation across the industry and First Nations representation and 

I’d now like to invite each member – starting with First Nations representation and then in 

alphabetical order – to provide a brief outline (2 minutes each) of their interest in LEOSats and 

their role and activities in Australia. I’ll leave out Comms Alliance, who have agreed to present at 

the next agenda item.  

• Noting the large number of participants we have, if these introductions could be kept to a couple 

of minutes.  

o  

o Amazon project Kuiper (TBC) 

o Commpete 

o Echostar Global 

o Fleetspace 

o Inmarsat 

o Intelsat 

o IPSTAR 

o Lynk Global  

o Myriota 

o NBN Co 

o Omnispace 

o One Web 

o Optus 

o Pivotel 

o SES/O3b 

o Speedcast (TBC) 

o Starlink (TBC) 

o Telesat 

o Telstra 

o TPG 

o Viasat 

o Vocus 

5. Industry overview, 15 minutes (Comms Alliance) 

• We have Comms Alliance with us today, who are key players in the industry, including being 

convenors of their own Satellite Services Working Group – and there are many crossover 

members here today.  And I’d like to invite them to introduce themselves and provide an overview 

of the industry.  

 

BREAK, 15 minutes 
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6. Government agency roles, 15 minutes (Richard – ACMA – ASA) 

• We now have some time to hear a government perspective. I’ll start with the Department of 

Infrastructure, Transport, Regional Development, Communications and the Arts, and we’ll then 

move on the ACMA and the Space Agency: 

• As the Minister has flagged, the Department has a range of interests in LEOSats. 

• We support the Minister in advising on policy across the communications sector, including 

emerging technologies such as LEOSats, and have led the practicalities of setting up this group.  

• In our role advising the Minister we have an interest from: 

o A service access perspective – particularly voice and broadband, both fixed and mobile, 

particularly in regional, rural and remote Australia, but also generally 

o A spectrum perspective – although as noted in the terms of reference, we are not proposing 

to use this group as a forum to raise issues for which there are other fora.  

o An NBN Co shareholder perspective – welcoming the opportunities LEOsats may offer  

o A consumer perspective, in ensuring they benefit and are not harmed, 

o A telecommunications security and resilience perspective, and 

o More broadly, the perspective of being well informed and understanding of industry.  

• We will also be the conduit for feedback to the Minister coming out of this group.  

ACMA 

• I’d now like to invite  from the ACMA to provide its perspective. 

Australian Space Agency 

• And we can’t talk about satellites without talking space, so I’d like to invite  

 from the Australian Space Agency to give the Agency’s perspective.  

 

7. General discussion, 55 minutes (Richard- All) 

• Now we have close to an hour for a general discussion, as outlined in the agenda: 

o What LEOSats can do for connectivity  

o What’s holding back development or implementation – and what can Govt do to help 

o What participants would like from the Working Group and how can the Group best help 

inform government 

• Essentially – what can LEOSats do for us, are there issues or areas where government could 

potentially assist you, and what do you want out of this group.  

• I open the floor.  

Prompts 

• Products and opportunities LEOSats offer 

o fixed 

o mobility 
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• Future of emergency messaging, general messaging and voice 

• Costs, pricing and affordability 

• Product development and consumer support (how services are installed and maintained, on-shore 

vs off-shore customer support) 

• How do you see the market evolving and timeframes for maturity 

• Technology limitations 

o Coverage 

o Capacity/congestion 

o Rain and earth fade 

• Risks of reliance on LEOSats 

o Commercial sustainability, level of competition and choice 

• Relative roles of GEOs and MEOs with the advent of LEOs 

• Role for Government in progressing LEOSat solutions 

8. Close and agreement of next steps, 15 minutes (Richard) 

(Recommend summing up the discussion and picking a couple of key themes that may be the focus of 

discussion at future WG meetings and put to the group for their views) 

• Minutes will be circulated to members.  

• We will be in touch on timing and agenda for the next meeting.  

• Thank you all for your participation and attendance.  

FOI 25-384 - Document 18 Attachment B

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 101 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 102 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 103 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 104 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 105 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 106 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 107 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 108 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 109 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 110 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 111 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 112 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 113 of 153



FOI 25-384 - Document 19

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 114 of 153



FOI 25-384 - Document 19

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 115 of 153



FOI 25-384 - Document 19

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 116 of 153



FOI 25-384 - Document 19

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 117 of 153



FOI 25-384 - Document 19

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 118 of 153



R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 119 of 153



 

 

Issue Prepared by Nova Reviewed by Date 

1.0 3/08/2023 

2.0 11/08/2023 

 Client Acceptance 

    

 

 

  

FOI 25-384 - Document 20

s47F

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 120 of 153



Contents 
1. Executive Summary .................................................................................................................................4 

2. Introduction ...............................................................................................................................................5 

2.1. Background ................................................................................................................................................5 

2.2. Methodology ...............................................................................................................................................5 

3. LEO-Sat Background ...............................................................................................................................7 

3.1. Advantages of LEO Satellites .....................................................................................................................7 

3.2. Disadvantages of LEO Satellites ................................................................................................................7 

3.3. Performance expectations today and once constellations are complete. ..................................................8 

3.4. Theoretical expectations based on different weather events ...................................................................10 

3.5. Comparing Starlink, OneWeb and Amazon (Project Kuiper) ...................................................................12 

4. Field Trial Results ..................................................................................................................................15 

4.1. LOCATION 1: Booroobin (SW of Maleny, Sunshine Coast) ....................................................................15 

4.2. LOCATION 2: Kelvinhaugh (west of Toowoomba) ..................................................................................17 

4.3. LOCATION 3: Flagstone Creek (East of Toowoomba) ............................................................................20 

5. FUTURE LEO-Sat Services ....................................................................................................................22 

5.1. Apple Emergency SOS Service ...............................................................................................................23 

5.2. Bullitt Satellite Messenger Service ...........................................................................................................23 

5.3. Snapdragon Messenger Service ..............................................................................................................24 

5.4. D2D using Terrestrial Mobile Spectrum ...................................................................................................24 

6. DITRDCA Questions ...............................................................................................................................26 

7. Annexes ...................................................................................................................................................33 

7.1. Terms and Abbreviations .........................................................................................................................33 

7.2. User Feedback .........................................................................................................................................34 

7.3. Power Usage ............................................................................................................................................34 

7.4. LEO-SAT and D2D Service Summary .....................................................................................................35 

8. References ..............................................................................................................................................35 

 

  

FOI 25-384 - Document 20

R
el

ea
se

d 
un

de
r t

he
 F

O
I A

ct
 1

98
2 

by
 th

e 
D

ep
ar

tm
en

t o
f I

nf
ra

st
ru

ct
ur

e,
 

Tr
an

sp
or

t, 
R

eg
io

na
l D

ev
el

op
m

en
t, 

C
om

m
un

ic
at

io
ns

, S
po

rt 
an

d 
th

e 
Ar

ts

FOI 25-384 - Page 121 of 153



1. Executive Summary 
 

This report reviews the performance of existing and potential LEO-Sat fixed broadband services, and the 
emerging Direct-to-Device (D2D) services that are using or are likely to use LEO-Sat constellations. 

LEO-Sat fixed broadband services is defined as a broadband Internet service through a low earth orbit 
constellation to a fixed location. Starlink is a LEO-Sat constellation and has reached the minimum viable 
number of orbiting satellites to offer consistent ubiquitous coverage across Australia and is operational. 
OneWeb will reach a similar coverage and be fully operational in Australia towards the end of 2023. 

The report highlights that LEO-Sat constellations with a minimum viable number of orbiting satellites 
require Australian users to find a terminal location with close to a perfect uninterrupted view of the sky 
from horizon to horizon. For locations with some signal blockage, there is a possibility that the Internet 
service experiences intermittent interruptions when satellite handovers occur close to the horizon. The 
service reliability for locations with some blockage will improve once additional satellites are added to the 
constellations. 

Starlink’s single-size consumer antenna is concerning as it cannot cater for all the different weather 
regions in Australia. The larger business-grade version will be more suitable for high rainfall areas like 
Darwin. As a comparison, the NBN satellite service is aware of this and recommends larger antennas for 
the Australian sub-tropical and tropical regions. 

D2D services are defined as low data-rate text, voice, and data services from a satellite. They are 
primarily from LEO constellations, however there are also D2D services from GEO satellites. D2D 
services are targeted to work directly with mobile phones. 

D2D services should not be considered reliable until the next generation satellites are launched with 
3GPP standards for mobile networks included. All tests to date are proof of concept on either test 
satellites or existing satellites. The concept has proven to be feasible, but there is not yet enough link 
margin (additional gain built into the link to the satellite for poorer weather conditions) to offer D2D as a 
reliable, commercial service. However, the availability and accessibility are expected to increase in 2024 
as new satellites are launched with enhanced D2D capability. 

D2D services are not yet robust enough to be relied on in large scale emergencies. They are not 
yet in a position to replace terrestrial mobile or fixed line telephony for universal service 
obligation services. 
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2. Introduction 
2.1. Background 

The Department of Infrastructure, Transport, Regional Development, Communications, and the Arts 
(DITRDCA) is seeking expert advice on the performance of LEO-Sat and D2D networks that is 
independent of current marketing information by service providers. A more thorough understanding will 
help guide the department’s future policy considerations.  

This study provides information based on a mixture of knowledge through first-hand experience, expert 
knowledge on propagation and link budgets, and some real-world results from operational LEO-Sat 
systems.  

It is highlighted that the LEO-Sat networks are either in their initial stages of deployment, or still under 
development. Their performance and business plans are continually evolving, so the advice will be limited 
to the information available from the network operators today. 

LEO-Sat networks are associated with fixed broadband Internet as the primary service. We are now 
seeing new emerging services on LEO-Sat networks, including D2D. While the D2D services are mostly 
(but not all) running on the LEO-Sat networks, they are primarily narrowband data services. These 
services need to be compatible with mobile phones.  

A tabulated summary of the current and planned LEO-Sat networks and D2D services reviewed is 
provided in Annex 7.2 at the end of this document. 

 

2.2. Methodology 

DITRDCA requested Nova place an emphasis on real-life test scenarios. Often the published information 
focusses on the best performance expected, whereas the user experience is dependent on several 
environmental factors. 

Only the Starlink service is tested in this report. The OneWeb service is only in early deployment trials in 
the southern Australian states, with the remainder of Australia coming online towards the end of 2023. 
Amazon’s Project Kuiper is moving into the satellite manufacturing stage. 

Nova has selected test-site locations that vary in:  

a) Lack of NBN fixed-line access. The sites chosen currently can only access Internet via either 3G / 
4G mobile, wireless NBN or satellite NBN.  

b) Amount of sky blockage (e.g., from open farmland to sub-tropical areas with a greater foliage 
coverage). The reliability of a LEO-Sat service is dependent on uninterrupted sky coverage. 

The Starlink App helps determine the percentage of sky blockage from trees and buildings. It has a 
feature where the user rotates the phone camera around until the App has calculated the amount of 
clear sky available. 

c)  User density (rural vs regional areas) 

The throughput speed is dependent on the number of users and their Internet activity when sharing 
the same satellite beam. There is no accurate measurement of user density. This is a subjective 
measure based on the cell size and likely number of users in nearby towns.  
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The cell size can be visualised using the Starlink Coverage Tracker website (https://starlink.sx) and 
setting the “home location” at each test site. Towns in the same cells as the test site cell are assumed 
likely to have other Starlink users. 

d) Rainfall. This is a variable that can’t be controlled; however, weather conditions are noted in all test 
scenarios. 

 

The same 2nd Gen Standard Starlink terminal was used at each site. The Starlink App helped to identify 
the best location at each site where there was the least blockage. Each site experienced the Starlink 
service between three and seven days in addition to our technical comparison testing.  

The test methodology changed between sites as part of a learning process. Location 1 required the user 
to manually record the speeds several times a day using the Ookla speed test on their computer. In 
hindsight this proved to be the most reliable method of data capture as Starlink does not restrict the Ookla 
speed test. However, it proved to be very onerous on the user to continually take manual recordings. 

Location 2 used an automated speed tester that recorded up and download speeds every 30 minutes. 
This worked very well on the NBN wireless service, but not on Starlink. Location 3 was then chosen to 
help troubleshoot the Starlink speed test issue. The same pattern was noted at Location 3 where the 
speed tester worked perfectly on the NBN satellite service, but we noted the same speed-limiting issue 
on Starlink. Our hypothesis is that Starlink only allow speed tests via Ookla and Starlink’s own App. 
Speed test traffic from other devices seems to be speed-limited to reduce the load on the satellite with 
this type of traffic. 

We recorded a non-technical “user experience” from each landowner, and asked whether the user could 
justify the additional Starlink cost based on their experience. 
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3. LEO-Sat Background 
This section provides an overview of the LEO-Sat performance expectations. This will cover:  

a) Performance expectations today compared to GEO satellites, and when their constellations are 
complete.  

b) Theoretical expectations based on different weather events. 

c) Comparison of Starlink, OneWeb and Amazon (Project Kuiper) expected performance. 

 

3.1. Advantages of LEO Satellites 

o Lower Latency: LEO satellites operate at much lower altitudes than GEO satellites, resulting in 
significantly shorter distances between the satellite and users compared to GEO Satellites. This 
reduces the time delay (latency) between making requests and receiving information on the internet. 
The lower latency is advantageous for applications that require real-time communication, such as 
video conferencing, online gaming, autonomous vehicles, and remote control of machinery. 

o Lower Signal Power Requirements: LEO satellites orbit closer to Earth, which means they require 
less signal power from the user terminal and the satellite for communication. This advantage leads 
to reduced energy consumption and cost-efficiency for both the satellite and the user terminals, 
making LEO satellite services more accessible to a wider range of users. 

o Increased Capacity: LEO constellations consist of numerous smaller satellites, which allows for 
increased capacity compared to a single GEO satellite. Smaller coverage cells and frequency re-use 
(non-adjacent cells re-use the same frequency band) greatly increases the available bandwidth 
across a region. 

This higher bandwidth enables faster data speeds, which is beneficial for high-data-rate applications 
like streaming video content or transferring large files. 

o Improved Access: The LEO constellation density means most locations will see multiple satellites 
at any time. Increasing the LEO constellation density further improves network access and increases 
the Internet capacity available at a location, leading to higher throughput speeds. 

A location is less likely to experience signal blockage compared to a GEO satellite that requires clear 
access to a single point in the sky. 

 

3.2. Disadvantages of LEO Satellites 

o Limited Ground Coverage per Satellite: LEO satellites illuminate a smaller area on the ground due 
to their lower altitude. As a result, a higher number of satellites are required to provide continuous 
global coverage, leading to more complex and expensive satellite constellations. 

o Higher Infrastructure and Launch Costs: Deploying and maintaining many LEO satellites involves 
significant upfront infrastructure costs, including satellite manufacturing, ground stations, and launch 
operations. A LEO constellation must provide continuous global coverage before a service can be 
offered and revenue received.  

LEO satellites have a lower life expectancy and need to be replaced more often. That said, the 
satellites are cheaper to build due to being less bespoke, operate in a lower radiation environment, 
and are mass produced. 
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While advancements in technology and reusable rockets may help reduce costs in the future, 
currently, the initial investment required for LEO satellite networks is typically higher than GEO 
systems.  

o Frequent Satellite Handovers: LEO satellites require frequent satellite handovers as they move 
across the sky. This continuous handover may introduce complexities for seamless connectivity, 
especially for applications that require uninterrupted communication, such as voice calls or real-time 
video streaming. 

o Increased Complexity in Network Management: Managing a constellation of LEO satellites is 
more complex compared to a single GEO satellite. Coordinating the orbital positions, maintaining 
inter-satellite communication, and ensuring seamless handoffs between satellites require advanced 
network management systems. This complexity adds challenges to the design and operation of LEO 
satellite constellations. 

Noting the above points, it is worth highlighting that neither Starlink nor OneWeb are profitable 
businesses at this stage. This makes their reliance on continual financing more susceptible to external 
market “shocks”. Several LEO constellations have previously entered Administration before being able 
to offer services, including OneWeb, Globalstar and Iridium. 

 

3.3. Performance expectations today and once constellations are complete. 

This section focuses on the Starlink current and future constellation performance. The performance 
expectations of the OneWeb and Kuiper constellations would be purely theoretical until they determine 
their minimum viable number of satellites and commence their respective services. Section 2.5 compares 
these three constellation operators. 

Starlink have over 4,000 satellites in a 550 km altitude low-earth orbit. They have received FCC approval 
to expand to 12,000 satellites in 3 orbital “shells”, which will also include 1,150 km and 340 km altitudes. 
There are additional filings to substantially increase to 42,000 satellites, however these filings are 
“placeholders” and are being continually modified. 

The future performance will be a battle between two opposing variables: 

a) Performance will increase as more satellites become operational, versus 

b) Performance will decrease as more users and devices connect to the service. 

The ~4,000 satellites in the 550 km altitude shell operational today are considered the minimum viable 
number of satellites required to provide reliable, ubiquitous coverage around the globe. From a user’s 
perspective, a satellite handover must occur before the connected satellite disappears below the horizon 
to maintain continual connectivity.  

Each satellite has 16 beams designed to provide acceptable performance for up to 130 users. Acceptable 
performance assumes a wide range of Internet use at a particular point of time. This may vary from a 
user reading an article (minimum data transfer) to a user streaming or gaming (high data transfer). It is 
typical for the Internet Service Provider (ISP) industry to accept a natural contention of 6 users to share 
the same bandwidth without users noticing slower Internet during most of the day.  

This argument fails at peak evening times (6 pm to 10 pm) when there is a significantly higher percentage 
of users streaming / gaming simultaneously. The bandwidth demand can triple for the same number of 
users during the peak time. 
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It was reported by Starlink in their June 2023 Australasian Satellite Forum presentation that they have 
131,000 customers in Australia. It is therefore likely some beams may reach or exceed the maximum 
130 users per beam. Our experience suggests that 130 users sharing the same Starlink beam may see 
degraded performance during peak times. 

Figure 1 shows the Starlink spot beam (yellow circle) over Location 2 on the farm west of Toowoomba. 
This location can see up to seven Starlink satellites at any time based on a clear view of the sky. The 
potential Starlink satellites are shown as dotted green lines. The active Starlink satellite (solid green line) 
has the shortest path to the satellite and the ground station, hence chosen due to the lowest latency.  

The hexes on the diagram below are a visual representation of spot beam circles when a LEO satellite 
is directly overhead. Hexes are used as it is easy to create a grid. The spot beam (yellow circle) becomes 
elongated and stretched as the satellite moves to a lower elevation. As the spot beam stretches, a larger 
area is covered (equivalent to multiple spot beams as represented by multiple hexes in the yellow circle).  

Connecting to a lower LEO satellite has several implications that may result in a slower Internet 
experience. These include: 

o More potential users share the same bandwidth in the satellite beam, 

o There is a longer path length to the satellite resulting in longer latency, and 

o The longer distance means greater link losses to the users’ terminal. 

 

 
Figure 1: Starlink satellite connections from farm site west of Toowoomba 
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It is envisaged that each user will have a larger choice of satellites to connect to as more Starlink satellites 
are launched. Starlink may be able to share users between satellite beams to increase data throughput. 
However, there are technical challenges that need to be addressed in how additional bandwidth will be 
offered to the same region (e.g., higher frequency reuse with smaller spot beams, different frequency 
bands, etc). 

An additional variable is the impact of new services being offered by Starlink in Australia, including “direct 
to device” (D2D) SMS, voice, and data. Optus have announced an agreement with Starlink to offer SMS 
direct to the handset in late 2024, and voice / data in late 2025. Elon Musk mentioned in an August 2022 
interview that the 2nd generation Starlink satellites will include new fold-out antennas for communications 
direct to a mobile device (~5m2 aperture area). 

 

3.4. Theoretical expectations based on different weather events 

The performance of the LEO satellite service is determined by the link budget between the satellite and 
user ground terminal. The important variables in the link budget calculation include: 

• Satellite antenna gain and transmit power. 
• User ground terminal antenna gain and transmit power. 
• Link loss as determined by the distance between the user ground terminal and satellite. 
• Modulation choice (higher order modulation means higher data rates but requires stronger signals). 
 

Both Starlink and OneWeb use Ku-band frequencies (12 – 14 GHz) to the user terminal and Ka-band 
frequencies to their respective gateways. Both frequency bands are affected by weather that leads to 
attenuation of the signal. 

The LEO-Sat gateways have much larger antennas and higher transmit power available and therefore 
have greater flexibility to adjust for rain attenuation. The rain attenuation therefore primarily affects the 
link path between the satellite and smaller user terminals with their limited transmit power. 

There are several ways to adapt to poorer weather conditions: 

• Increase transmit power to make up for attenuation losses, 

• Reduce the modulation co-efficient. This means slower data rates, but can still connect with a weaker 
signal, or 

• Switch to another LEO satellite where the rain path loss is less. The height and width of the rain cell 
will affect the amount of signal attenuation. A wide rain cell means greater attenuation, particularly 
for lower elevation satellites (a longer path is traversed through the rain cell and hence more signal 
attenuation). However, LEO satellites are continuously moving across the sky, and it may not be 
possible to avoid larger rain cells. 
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LEO satellites are continually moving, so the rain attenuation will continually change. However, the user 
terminal must be designed for the worst-case scenario, which is when it moves to lower elevations. LEO 
services are potentially going down to 25 degrees until the LEO constellation density increases. 

In comparison, GEO satellites like the NBN satellite service are fixed over the equator and the rain 
attenuation will be more consistent. The elevation to GEO satellites increases the closer the user is to 
the equator. For example, a Sydney terminal elevation to the NBN satellite is 49 degrees, a Brisbane or 
Toowoomba terminal is 55 degrees, and a Darwin terminal is 72 degrees. A GEO satellite service also 
must design for worst-case scenario. The lowest elevation for the NBN satellite service would be Hobart 
at 41 degrees elevation. 

 

Example: Compare Darwin to Toowoomba performance for a satellite at 30 degrees elevation.  

A Darwin based satellite terminal would require 8.2 – 2.6 = 5.6 dB additional gain to have a similar 
reliability in rain to a terminal located in Toowoomba.  

This is equivalent to requiring: 

• 4x transmit power, or 

• 2x antenna aperture area, or 

• Reduce modulation (e.g., 16PSK down to 8PSK), will reduce the data throughput speeds. 

The Starlink antenna dimensions are fixed, so the Starlink terminal is reliant on adjusting the output 
transmit power and/or the modulation to compensate for rain attenuation in a range of locations. The 
output transmit power is likely to be very limited considering it is a consumer device. 

The best option for high rainfall areas is to purchase a larger terminal size. In Starlink’s case, this would 
be the business grade terminal, which has twice the antenna aperture size compared to the consumer 
terminal. 

 

3.5. Comparing Starlink, OneWeb and Amazon (Project Kuiper) 

All three LEO-Sat services market themselves as “Connecting the Unconnected” and have highlighted 
that a third of the earth’s population is yet to access the Internet. However, the reality is that most of 
these regions cannot afford the user ground terminal cost, let alone the on-going Internet service fees. 
The current pricing is still considered at the high-end for developed countries like Australia and the US 
and will be a limiting factor on the service take-up rate. 

 

Starlink 

Starlink is testing the price elasticity of the Australian market, with reductions in the consumer terminal 
cost from just under $1,000 to $599, then down to $199 to increase demand. The on-going consumer 
service cost of $139 per month has remained unchanged and is at the high end of what the Australian 
market will pay for high-speed Internet. 

The Starlink service is primarily a consumer service, with an emphasis on: 

• Low-cost terminals  

• Simple, self-installation, self-aligning antennas 
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There is limited information available on the OneWeb user terminals, or the performance expected. The 
terminals will need to be slightly larger due to the greater distance to the LEO constellation shell. 

• Intellian OW1 terminal - 0.21 m2 aperture size 

• Kymeta u8 mobile terminal - 0.8 m2 aperture size for speeds greater than 200 / 40 Mbps 

 

Amazon Kuiper 

Amazon’s Kuiper plans to launch a basic service in 2024. They are not yet disclosing their strategy 
however Australia is considered to be a “high priority” customer. They have a similar plan to Starlink to 
provide global coverage for internet connectivity. 

A hint of their target markets can be derived from the customer terminals designed for Project Kuiper. 
There are three terminals planned: 

• 0.03 m2 terminal aperture size for speeds up to 100 Mbps 

• 0.08 m2 terminal aperture size for speeds up to 400 Mbps 

• 0.36 m2 terminal aperture size for speeds up to 1 Gbps 

 

Kuiper will operate in Ka-band (20 – 30 GHz), hence the smaller terminal sizes. This service will be more 
susceptible to rain compared to Starlink and OneWeb’s Ku-band services, however the higher gain mid-
sized terminal will have greater link budget margin to help compensate for these losses. 

Kuiper’s constellation orbital shell is expected to be slightly higher than Starlink at ~600km altitude, yet 
their terminal sizes are significantly smaller (even taking account of their higher Ka-band operation). It 
suggests that the satellite spot beams will be narrower and more powerful to get the required power to 
the user ground terminal. This means less users per spot beam and hence expect better performance in 
higher density locations. The consequence is a more complex and expensive satellite. 

Project Kuiper's satellite internet services are likely to be integrated with Amazon's existing ecosystem 
of products and services. This could include seamless connectivity with Amazon's smart devices, cloud 
services, and other offerings, allowing Amazon to provide a more comprehensive internet experience to 
its customers. 

Amazon is expected to launch its first test LEO satellites around October 2023. 
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Performance 

COMPARISON: Starlink was compared to the existing Telstra mobile 3G/4G Internet service. 

Below are a range of manual speed tests captured on the Starlink service from the 27th of June to 4th July. 
Please note that these are only snapshots in time but provides a general picture of overall performance.  

The speed tests demonstrate that Starlink performed significantly faster, averaging 145 Mbps download 
and 12 Mbps upload speeds. In comparison, Telstra mobile could only offer 5 Mbps download and 1.6 
Mbps upload speeds. This is with an external antenna mounted on the roof to improve performance. 

 
 

Figure 4: Booroobin speed tests – Starlink vs Telstra mobile 

 

The user experience was acceptable in clear weather and full cloud cover even with the 15% blockage. 
It was noted that there were some intermittent short outages that may have been during satellite hand-
over, with one satellite potentially being temporarily blocked by trees. These outages were relatively 
infrequent (~every half to one hour) and would last ~30 seconds until the next satellite was picked up. 

It is important to note that cloud cover generally does not attenuate the signal greatly unless they contain 
a significant amount of moisture. It is the water content that causes the greatest attenuation effect. 

4th July was a day of light to medium rain across the Sunshine Coast and hinterland area. It was a chance 
to capture more detailed measurements as rain cells moved across the region. Figure 5 shows a 10-
minute window measuring the Starlink latency every 5 seconds. The measured average latency was 70 
milliseconds. 

The graph goes red when there is packet loss – e.g., when the satellite connection is temporarily lost. 
Figure 5 showed that service outages occurred regularly under rainy conditions, making the Starlink 
service in this location frustrating to use. The outage time generally varied between 10 to 30 seconds. 
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Figure 5: Booroobin Pingplotter – latency measurement during rain 

 

It should be noted that the Booroobin location was already affected by the 15% blockage by trees. It is 
likely that the addition of rain attenuation exacerbated the number of outages. The user experienced 
intermittent Internet rather than totally losing Internet connectivity during rain. 

Voice calls were not tested during the rain. Voice calls are more sensitive to outages compared to Internet 
so the user would have experienced continual drops and reconnections. The outage times represent 
100% packet loss and were too significant to maintain a voice call. Our experience has previously shown 
that voice calls with the new codecs can only be maintained with up to 5 to 10% packet loss. The 
traditional voice codecs are even more sensitive and will fail even with 1 to 2% packet loss. 

 

4.2. LOCATION 2: Kelvinhaugh (west of Toowoomba) 

Description 

This location is significantly drier, being dairy farmland to the west of Toowoomba. It is much more open 
acreage that provides full sky coverage for Starlink.  

The Starlink antenna has been located on a flat section 
of roof to ensure there is no blockage by the house or 
any trees close to the house. 

Figures 6 and 7 show the open topography of the 
farmland from both an eastern and western 
perspective. 

The Starlink App confirmed that this location had an 
unobstructed view of the sky. 
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Figure 6: Kelvinhaugh 180 deg panorama – East Aspect 

 

 
Figure 7: Kelvinhaugh 180 deg panorama – West Aspect 

Weather 

Kelvinhaugh was chosen as a low rainfall area that is typical of rural Australia. The Starlink performance 
was able to be measured under the following conditions: 

• Clear sky (5th to 23rd July) 

• Full cloud cover (24th July) 

Performance 

COMPARISON: Starlink is compared to the existing TPG wireless Internet service. 

An automated speed test analyser was set up for Kelvinhaugh to take and record samples every 30 
minutes for the Starlink service and the existing TPG wireless Internet service. The analyser reliably 
collected the TPG data (showing average speeds of 20/5 Mbps in Figure 8). In comparison, the Starlink 
data was unexpectedly very low (~1/0.3 Mbps) and didn’t align with the good user experience. 
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Figure 8: Kelvinhaugh Starlink and TPG wireless speeds 

 

We believe that Starlink may be shaping the traffic to de-prioritise the external speed test and to minimise 
this type of traffic over the satellite. Similar slow speeds were noted at Location 3 using the external 
speed test analyser. In comparison, the Starlink App speed test and Ookla showed significantly higher 
throughput speeds that better aligned to the user experience. Unfortunately, both of these speed tests 
only allow for single point of time measurements and cannot be automated for long duration 
measurements. 

While the external speed test analyser throughput may have been throttled, the latency measurements 
proved reliable. Figure 9 shows the Starlink latency measurements over four days. The average latency 
was 80 milliseconds, with a variation generally between 60 and 100 milliseconds. 

 

 
Figure 9: Kelvinhaugh Starlink latency measurement 
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The Starlink user experience was significantly better than 
what the external speed tests captured. In comparison, the 
Starlink App recorded speeds greater than 250 / 12 Mbps 
over the satellite service.  

Please note that the Starlink App also captures the router 
Wi-Fi speeds. It is important that the Wi-Fi speeds are 
significantly greater than the external Internet speeds to 
ensure that the Wi-Fi isn’t the cause of limiting the 
performance. 

This speed test was captured on a completely overcast 
day, confirming that generally clouds do not significantly 
impact the satellite performance. Only high atmospheric 
moisture content will significantly attenuate satellite 
signals.  

 

 

4.3. LOCATION 3: Flagstone Creek (East of Toowoomba) 

Description 

This location was chosen as an alternative near Toowoomba, and 50 km away from Location 2. Testing 
at Location 2 using conventional speed tests consistently showed a poor performance compared to the 
Starlink speed test on the App. Location 3 showed the same poor response for Starlink speed tests using 
conventional speed tests, hence strengthening the hypothesis that Starlink is purposely restricting this 
type of traffic from outside its network. 

Location 3 is between Brisbane and Toowoomba, and 
in an area not yet covered by either NBN fixed line 
services or wireless.  

NBN satellite is the only broadband Internet option 
available at this location. 

The Starlink antenna has been located on a flat section 
of roof to ensure there is no blockage by any trees close 
to the house. 

The Starlink App confirmed that this location had an 
acceptable unobstructed view of the sky. 
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Performance 

COMPARISON: Starlink is compared to the existing NBN satellite Skymuster Plus Internet service via 
IPStar. 

The Flagstone Creek site has been reliant on the NBN satellite (Skymuster Plus) service via the IPStar 
satellite. As can be seen in Figure 10, the NBN satellite service struggles at evening peak times between 
6 pm and 10 pm. The service is significantly better outside of this peak window, achieving ~70 / 15 Mbps 
at most other times of the day. 

 
Figure 10: Flagstone Creek NBN satellite service (Skymuster Plus) performance 

 

The Starlink speeds were not captured in Figure 10 as the same speed limiting issue with the automated 
speed tester was noted as in Location 2 (very low speeds around ~1/0.3 Mbps which didn’t align with the 
good user experience). 

The Starlink user experience was significantly better 
than the NBN Skymuster Plus service, especially in the 
evening peak time.  

The Starlink App recorded speeds up to 425 / 16 Mbps 
over the satellite service, which was the highest speed 
recorded so far. It suggests that there are very few 
other Starlink users in the area, as this is close to the 
maximum speed available on a Starlink cell. 

The Wi-Fi speeds are also captured to ensure that the 
Wi-Fi isn’t the cause of limiting the speed to the end-
user. 

This speed test was captured on a fine, clear-sky day.  
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5. FUTURE LEO-Sat Services 
This section covers satellite direct to the device (D2D) services that are in the test stages or early-stage 
release.  

There are numerous big financial investments in play to offer satellite D2D. The primary driver is the 
potential market for customers in both developed and undeveloped regions that already use smart mobile 
devices as part of their everyday life (estimated to be ~1.5 billion users). Manufacturers like Qualcomm 
have started implementing the 3GPP Standard 17 into their latest chipsets, so new iPhone and Android 
mobile devices could become satellite compatible.  

The technology has been successfully demonstrated; however, it is difficult to predict the winners and 
losers at this early stage. The best technical solution does not always determine the market winner. This 
comes down to marketing, timing the market and access to significant capital raising. 

The expectation is that satellite D2D services will merge with terrestrial mobile carrier services, and the 
switching between satellite and terrestrial will eventually become seamless and invisible to the end-user. 

We are at the very early technical development stages with D2D (equivalent to the brick mobile phone in 
the 1980’s). The D2D proof of concept has been demonstrated for low data-rate communications (SMS 
and emergency communications) using today’s satellites. Future higher data-rate D2D services will 
require satellites with higher sensitivity receivers, larger antenna arrays and potentially the creation of 
virtual higher-gain arrays by combining multiple LEO satellites to continually improve the data throughput. 

The way users access the D2D services will require more thought. Today’s satellite D2D services require 
the user to stand outside with an unobstructed view to the satellite. This is impractical as most phone use 
is either inside buildings, inside vehicles, or at least standing under a shady tree. None of these scenarios 
will work for D2D and interim repeaters may need to be considered for these scenarios. 

Some of the initial product offerings are cumbersome as they require handset pointing to the satellite. It 
is expected that this is due to pushing the limits of the current satellite performance and that handset 
alignment to the satellite will improve connectivity. Handset pointing should become less important as 
the next generation satellites improve their sensitivity. 

There are likely to be two important challenges to consider with each service: 

1. Access reliability – what may block the signal, and 

2. Battery consumption 

 

Access Reliability - The lower L and S-bands are ideal frequencies for D2D services as the signals may 
penetrate through some objects (e.g., trees and some building materials). The signals from satellites are 
currently too weak to penetrate buildings but may work under trees. They will be less affected by rain 
compared to fixed broadband services at the higher frequency bands. However, the current satellite 
constellations are very narrowband, so will be limited to low bandwidth applications. 

 

Battery Consumption – This is currently an unknown, but it is suspected that today’s applications will 
result in higher battery usage. These services are pushing the satellite link budgets to the limit and will 
demand full power from the user device. The power demand should drop in future as the next generation 
satellite capabilities improve. 
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5.1. Apple Emergency SOS Service 

As of May 2023, Apple is offering an emergency SMS service in Australia and New Zealand to iPhone 
14 users. It requires the latest Qualcomm X65 chip design, hence limited to the latest iPhone releases. 

This service uses Globalstar’s satellite network and ground stations. Globalstar is another LEO satellite 
constellation, however it operates on the lower L and S-Bands (1-2 and 2-4 GHz respectively). The lower 
frequencies are more robust with regards to weather, however Globalstar are allocated relatively narrow 
frequency bands (16.5 MHz at S-band). This means they are restricted to low bandwidth applications. 

Qualcomm and Globalstar have worked together to integrate Band 53 (2.4835 to 2.495 GHz) into the 
X65 modem, which Globalstar use for broadcast messaging. Band 53 is part of the 3GPP LTE spectrum 
and used for both uplink and downlink. 

The Globalstar satellites operate as a 'bent pipe' with all protocol processing at the ground stations. 
Therefore, upgrading from the original 1990’s 2G technology to 4G to support Apple SOS only required 
modifying the ground station infrastructure. Third-generation satellites were ordered in 2022 and 17 new 
satellites are due to be launched 2025. 

The user still needs to be outside with clear view to the satellite position on the current second-generation 
satellites. The low antenna gain on the phone and low transmit power means that this service is currently 
restricted to low-speed data transfer. This should improve in future as Globalstar increase the sensitivity 
of their ground infrastructure and/or satellite fleet. Increasing sensitivity will improve the signal to noise 
ratio which in turn allows higher data throughputs. Apple is investing US$450 million to improve 
Globalstars’ existing infrastructure. 

Other phones may start to offer a similar service soon as the Qualcomm chipset is incorporated into new 
phone models. 

 

5.2. Bullitt Satellite Messenger Service 

The Bullitt satellite messenger service can either be accessed via an external dongle for existing IOS 
and Android smartphones, or recently has everything built into the Motorola Defy 2 phone. 

The messenger service currently accesses the GEO Inmarsat satellites (L-band frequency) for SMS text-
based services but is satellite agnostic and has the capability to also connect to LEO satellites. However, 
there are no existing L Band constellations to support this at the moment. 

The Inmarsat satellites have the capability, through high transmit power and high antenna gain, to 
connect to small IoT devices from their GEO service, so it makes sense to run on this platform for text-
based services. The high-power satellites also mean that the user does not have to aim their phone 
towards the satellite to get messages. The L-band frequency will be more resilient to poor weather and 
may penetrate light tree foliage.  

Bullitt will struggle to offer higher speeds as the L-band GEO satellites have limited RF bandwidth and 
are too far away to get a strong enough signal to a low-gain, internal antenna in a smartphone. Inmarsat’s 
higher data-rate services require a user terminal with a larger antenna that is pointed to the satellite (e.g., 
Inmarsat’s BGAN terminals). 
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5.3. Snapdragon Messenger Service 

Snapdragon Messenger Service is a satellite-based messaging service for Android phones that allows 
users to send and receive text messages even when they don't have cellular or Wi-Fi coverage. The 
service is powered by the Iridium satellite constellation, which provides global coverage (also on L-band 
frequencies).  Unlike Apple SOS and Bullit which are both repurposing 3GPP mobile phone standards, 
Snapdragon devices will add an Iridium low data-rate modem developed by Qualcomm into the 5G 
modem. 

Compared to the above Bullitt service on Inmarsat GEO satellites, the Iridium LEO satellite service offers 
100% global coverage including polar coverage. Although Iridium satellites are much closer to earth in 
their LEO orbits, they are also smaller and less powerful than the Inmarsat satellites. Both satellite 
services are L-band and enjoy the benefits of this band, however the signal strength at the user handset 
dictates the end performance. 

Unlike Apple, which supports satellite services only during emergencies, smartphones connected to the 
Bullitt and Snapdragon Satellite solutions will be able to exchange text messages with anyone, not just 
during emergencies. Emergency messaging is expected to be available in Q3/4 2023. 

5.4. D2D using Terrestrial Mobile Spectrum 

There is significant interest in the recent proposal for D2D using terrestrial Mobile Spectrum and 
unmodified 4G smartphones. Three proposals of most interest are AST SpaceMobile, Lynk Global and 
SpaceX. 

AST SpaceMobile 

AST SpaceMobile currently has one satellite in operation after previously launching two cubesats to test 
concepts. The current test satellite includes an 8m x 8m antenna to overcome higher altitude (~800 km) 
path loss, but also to provide a higher signal strength to the smartphone and smaller cell sizes (which 
increases system capacity). Initial demonstrations have been conducted using the 850 MHz band in 
Hawaii and claimed a peak download speed of 10 Mbps to a smartphone, however there was no mention 
of the upload speed. 

Initial service will likely be contiguous coverage of equatorial countries with medium to high-speed data 
(+10 Mbps) and voice calls. Even with the system proposed with a smaller number of satellites (~188), 
AST SpaceMobile will likely require huge upfront funding to be able to offer initial and then global 
coverage due the size / weight of each satellite (~1500 kg). 

Lynk Global 

Lynk Global could be described as taking a lean startup approach, developing a minimum viable product 
to provided D2D services. Initially conducting tests on a hosted payload since 2019, Lynk Global currently 
operates four satellites with square antenna arrays of ~1-2 m. 

Lynk Global has received an interim licence from the FCC to operate up to 10 satellites in the 614 - 960 
MHz range. This reduces complexity of the satellites (antenna size ~1-2 m) at the expense of a larger 
cell size (500-700 km diameter). Initial services are likely to consist of text and low speed data on an 
intermittent basis due to the small number of satellites.  
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While increasing the number of satellites will improve service availability, the combination of sub 1 GHz 
band and relatively simple satellite design will limit the system capacity. It is unknown what Lynk Global’s 
medium to long term strategy is, i.e., will they move towards larger antenna arrays and high data rates? 

 

SpaceX 

In August 2022, SpaceX, and T-Mobile (US) announced a partnership to provide cellular connectivity 
outside of the terrestrial mobile coverage area. SpaceX will provide the service as a hosted payload on 
future (larger) Starlink satellites, while T-Mobile will provide access to their existing 1900 MHz spectrum 
in the US as well as retail the service to consumers. The choice of using the 1900 MHz band is largely 
pragmatic, a trade off on a higher frequency (compared to other proposals) leading to a moderate 
increase in payload complexity, against availability of T-Mobile existing nationwide (US) licence for the 
1900 MHz band and a small increase in system capacity. 

Demonstrations of the service are expected to begin in Q4 2023, with initial services late 2024. Initial 
services are likely to consist of text and low speed data on an intermittent basis due to the small number 
of Starlink satellites that will carry the hosted payload. Availability will increase as the number of satellites 
with the hosted payload increase, but capability will remain limited. 

Full system capability (higher speed data and voice) will only be possible once larger Starlink Gen 2 
satellites are deployed, which requires a new launch vehicle to become operational. 

 

Summary 

While there are differences in orbital shell, frequency band, antenna size and the approaches of these 
D2D proposals using terrestrial spectrum, the end state if / when they become fully available will be 
roughly equivalent, and picking a winner or timeframes is highly problematic. 
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6. DITRDCA Questions 
6.1. Evaluate the technical capabilities of existing LEO broadband services (at present Starlink consumer 

grade and Starlink enterprise grade, OneWeb) and of existing direct to device (D2D) capabilities (this 
could include but is not limited to Apple emergency satellite messaging service, Bullitt Satellite 
Messenger Service and Qualcomm snapdragon 8 series SoC) subject to commercial availability.  

The performance expectations of Starlink, OneWeb and Kuiper are provided in Section 2.5. Kuiper has 
the potential to offer a higher performance service, however it is likely Starlink will be able to match by 
the time Kuiper launches. 

OneWeb is primarily focussing on the corporate / government market. We expect the cost of the antenna 
terminal and service to be too expensive for the average consumer. The additional service offerings of 
SLA’s, security and multi-site data bundling will only be of interest to the corporate / government market. 

All services will be affected by rain. Kuiper, being Ka-band will experience higher rain attenuation than 
Starlink and OneWeb (Ku-band). However, it is the system design that determines how well the network 
can compensate for rain attenuation. 

The smaller Starlink, Oneweb and Kuiper terminals will suffer more compared to the larger alternative 
terminals offered by each company. The additional antenna gain with the larger terminals provides a 
greater “link margin” to cope with rain attenuation (the Link margin is the additional gain in the system 
above the minimum required to maintain a reliable connection). It will be a “terminal price vs reliability” 
choice for LEO users. 

Section 4 explored the D2D market for SMS, voice, and data direct to the handset. This is a fast-emerging 
market, and the satellite industry has demonstrated proof of concept and basic services using either test 
satellites, existing GEO satellites or existing LEO constellations. 

The next generation satellites will be designed specifically for this market so there will be an expectation 
of significant performance improvement once these satellites are launched. The lower L- and S-band 
frequencies are ideal for this market, but the current bandwidth restrictions on the satellite bands at these 
frequencies will limit the amount of data throughput available for these services.  

The potential sharing or combining of the frequency bands allocated to the satellite operators and mobile 
carriers around 1 - 2 GHz may help alleviate the shortage of satellite bandwidth, but then the sharing of 
these bands between mobile terrestrial and mobile satellite services will need to be managed to avoid 
interference. Either Satellite bands will need to be added to future phones (e.g., Globalstar or Iridium 
bands) or existing support bands will need to be re-used (e.g., Lynk, AST, and future SpaceX). 

 

6.2. Provide a measurement of network availability under normal operating conditions for both 
broadband and existing D2D services. This could be first established through both bench and then 
through real-world testing. 

Only the Starlink service is fully operational across Australia and is available for testing at the time of 
preparing this report. The OneWeb service is just coming online in the southern Australian states, but 
test equipment is not available. 

The Starlink service proved to have high service availability under clear sky and cloudy conditions when 
it had unrestricted sky coverage. This was demonstrated at the two sites near Toowoomba. 
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Unrestricted sky coverage is a big expectation around Australian homes. It is not uncommon to have tall 
trees near a residence, whether to provide additional shade or privacy. The first location at Booroobin 
(near Maleny) demonstrated a location with limited sky coverage (15% blockage measured).   

The location of the dish has a significant impact on the overall network availability. The Starlink App helps 
the user calculate sky coverage and encourages the user to find a location with minimal blockage. The 
Starlink dish aligns itself to best cover one of the LEO orbital planes. The optimal alignment is where 
there is minimal blockage at both horizons at each end of this orbital plane. It was observed at Location 
1 that the dish tried different alignments over time. The dish eventually found an alignment that had no 
outages during the satellite hand-over period and was then able to provide a high availability service and 
good user experience. 

The impact of slightly restricted sky coverage is expected to reduce as the density of the Starlink LEO 
constellation increases. There should be a greater choice of satellites for hand-over that are not at or 
near the horizon. 

The D2D services today are limited in availability due to several restrictive requirements: 

• The user must have a specific handset or dongle, and 

• The user must be located outside with unlimited sky coverage, and 

• The user must align the handset with the satellite in some cases. 

 

D2D services should not be considered reliable until the next generation satellites are launched with 
3GPP standards for mobile networks included. All tests to date are proof of concept on either test 
satellites or existing satellites. The concept has proven to be feasible, but there is not yet enough link 
margin (additional gain built into the link to the satellite for poorer weather conditions) to offer D2D as a 
reliable, commercial service. However, the availability and accessibility are expected to increase in 2024 
as new satellites are launched with enhanced D2D capability. 

Higher D2D data rates require stronger signal levels at the user device and enough capacity on the 
satellites to support a substantial number of users. Voice requires higher data rates than text messaging, 
and broadband data requires higher data rates than voice. The network availability and reliability for the 
lower data rate services will increase as high data rate services are brought online. There will be more 
than adequate link margin for reliable text messaging once voice is offered as a D2D service. Similarly, 
there will be more than adequate link margin for both reliable voice and text messaging once broadband 
data is offered as a D2D service.  

 

6.3. Evaluate network availability during inclement weather, in particular the effect of rain and smoke 
fade conditions for both broadband and existing D2D services. Including a real-world assessment in 
the northernmost regions of Australia during the wet season (existing data can be used for this 
purpose if it exists)  

Rain outages will occur at Ku and Ka-band frequencies. Figure 5 shows that the Location 1 user 
experienced numerous outages rather than just slower speeds. Unfortunately, there was no rain during 
the Toowoomba location tests, which would have provided measurements using Starlink terminals with 
unrestricted sky coverage (Toowoomba unfortunately missed this rain band). 
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Table 1 showed that rain attenuation losses increase at lower elevation angles. This is due to the signal 
travelling a further distance longitudinally through the rain cell. This also coincides with satellite 
handovers occurring at the time satellites are either disappearing into the horizon or rising above the 
horizon. Increasing the density of the Starlink LEO constellation should provide some improvement as 
there will be more hand-over choices rather than waiting until satellites are near the horizon. 

The Starlink business-grade terminal is twice the aperture area of the consumer terminal. This will provide 
an additional 6 dB gain and extra resilience against rain attenuation. However high rainfall areas such as 
Darwin can experience ~8 dB attenuation at 30-degree elevation angles, so even the larger business-
grade terminal may have reduced availability in high rainfall areas. It is recommended that users located 
in higher rainfall areas purchase the larger terminals. 

The effects of smoke on satellite signals are complex and can vary based on the altitude of the smoke 
layer, the type and size of smoke particles, weather conditions, and the frequency bands used for 
communication. The smoke particles can absorb and scatter the electromagnetic waves, leading to 
weaker signals reaching the user ground terminal.  

It is difficult and complex to determine which frequency band will be affected by smoke and fire. Even the 
fuel type being burnt will affect the particulate size and hence significantly attenuate some frequencies 
but not impact others. For this report, it should be noted that smoke may have a significant impact on 
LEO-Sat and D2D services. 

In severe cases of smoke concentration, particularly during large-scale wildfires or industrial emissions, 
the attenuation can be significant enough to cause temporary or even permanent signal loss. This can 
result in interrupted or disrupted satellite communication services. Smoke particles can also deposit on 
the surface of satellite dish antennas, leading to potential signal blockages or interference with the 
reception and transmission of signals.  

There is one paperi that studied the effect of RF propagation during the Australian 2019-2020 bushfires. 
It does not specifically look at eucalypt forest fires but shows the complexity of several effects, including 
particulate matter size and temperature inversions that can rapidly change and interact with each other. 

D2D services at L-band are less likely to suffer from rain attenuation. However, there is not yet enough 
link margin (additional gain built into the link to the satellite) to compensate for poorer weather conditions. 

D2D services are not yet robust enough to be relied on in large scale emergencies. They are not yet in 
a position to replace terrestrial mobile or fixed line telephony for universal service obligation services. 

 

6.4. Provide reliable indications of key network performance metrics, such as latency and data 
throughput for LEO Broadband connections.  

The latency is expected to vary depending on the satellite location and the distance to the satellite. The 
shortest distance and lowest latency are when the satellites are directly overhead. The longest distance 
and highest latency are when satellites are near the horizon. 

The Starlink service can change satellite and / or ground station every minute or two. The network 
attempts to minimise the latency by selecting the closest satellite and ground station combination. A 
higher number of ground stations will help keep the satellite to ground station distance (and hence 
latency) to a minimum. 

Each ground station will have multiple dishes to simultaneously track several satellites in the 
constellation. The ground station must also have a dish available to track the satellite of interest to be 
chosen as part of the satellite / ground station combination. 
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6.5. Evaluate LEO broadband connectivity options to determine if they can support a voice over IP (VoIP) 
solution and the quality of that solution compared to existing voice solutions such as copper analog 
voice, ADSL VoIP, and fiber VoIP. 

The Starlink LEO broadband service is capable of supporting VoIP services. It is an expectation that all 
LEO broadband services will have ample data throughput as well as low latency to enhance the user 
VoIP experience. 

VoIP has been running over GEO satellites for two decades. The longer latency is only problematic in 
that users have to adjust for the satellite delay. The call latency is no longer an issue with the LEO 
satellites. 

Tests were run over Starlink using Telstra Wi-Fi calling as well as VoIP Over-the-top (OTT) Apps (Skype, 
WhatsApp, and Bria). Tests are qualitative based on user experience and were all acceptable with 
regards to latency and call quality.  

The VoIP OTT Apps utilise either proprietary or the Opus codecs that have forward error correction built 
in. These codecs are designed for mobile and wireless scenarios where the connection quality is 
continually changing as the user moves around. This is important as the basic Starlink consumer service 
only offers connectivity via Wi-Fi. The user is therefore likely to move about the house while connected 
to a VoIP call. 

The voice quality is a combination of the Starlink satellite service and the local Wi-Fi connection in the 
house. The Bria App used a 48 kHz Opus codec (high-fidelity quality) and can achieve a high MOS score 
of 4.5 if the wireless connection within the home is strong. 

There was no noticeable interruption during the frequent LEO satellite handovers, which would have 
occurred multiple times during each test call. It is likely that codecs like Opus would have corrected for 
any intermittent packet loss with its forward error correction capability. Hence the user would not have 
detected any lost or corrupted voice packets. 

VoiP calls are very susceptible to poor Internet quality. From experience, the latest voice codecs are able 
to adapt up to 5-10% in corrupt or lost Internet packets such that the user would not detect any 
degradation of service. 5% corruption means 1 packet in 20 is damaged or lost. 

The signal losses experienced at Location 1 during rain show outages lasting up to 30 seconds 
(equivalent to several hundred adjacent packets lost). This would cause a VoIP call outage. 

 

6.6. Identify the impact on network performance from improper LEO broadband terminal installation 
and set-up.  

Improper installation and setup of LEO broadband terminals can have several negative impacts on 
network performance. The correct installation of the satellite dish is crucial for optimal performance. LEO 
terminals have either self-alignment and / or electronic tracking. 

Some potential impacts of improper LEO terminal installation and setup include: 

o Signal Quality and Strength: Improper alignment of the satellite dish can lead to a weaker or 
unstable signal. LEO systems rely on clear line-of-sight to communicate with the satellites, and any 
obstructions or misalignment can result in signal degradation or intermittent connectivity. 
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o Latency and Packet Loss: Incorrect installation may cause higher latency and packet loss, affecting 
the overall internet experience. Both issues can negatively impact real-time applications like video 
conferencing, online gaming, and voice calls. 

o Reduced Throughput: Improper installation can lead to reduced data throughput, limiting the speed 
at which data can be transmitted and received. This could result in slower internet speeds and poor 
performance for data-intensive activities like streaming high-definition videos or downloading large 
files. 

o Intermittent Connectivity: An improperly installed LEO terminal may experience frequent drops in 
connectivity due to poor signal reception or alignment issues. This could lead to a frustrating user 
experience with internet services becoming unavailable or unreliable. 

o Need for Repositioning: If the satellite dish is installed incorrectly, it may require repositioning or 
adjustments to improve performance. This was a requirement in Location 1 which took multiple 
attempts to find a position that minimised blockages. This can be time-consuming and may require 
assistance from a trained technician, leading to delays in achieving proper connectivity. 

 

To mitigate these issues, SpaceX provides installation guidelines and instructions to users when they 
receive their Starlink kits. Users are encouraged to carefully follow these guidelines and use the Starlink 
app to assist in aligning the satellite dish correctly.  

Additionally, SpaceX may offer support and troubleshooting assistance to users facing installation 
challenges. It's essential for users to take the installation process seriously and seek assistance if needed 
to ensure the best possible network performance from their Starlink broadband terminals. Starlink has 
very limited support available for the consumer service. 

 

6.7. A consideration of any other factors that may be relevant to the potential of LEO services to provide 
connectivity solutions that may improve regional communications.  

Beyond proper installation, there are several other factors that contribute to the potential of LEO services 
to improve regional communications and provide effective connectivity solutions: 

o Scalability: The new LEO-Sat constellations are scalable by design. As the demand for connectivity 
increases in a specific region, more satellites can be added to the constellation to enhance coverage 
and capacity. This scalability allows LEO services to adapt to changing communication needs in 
different regions. 

o Flexibility: LEO satellites can be dynamically repositioned and reconfigured to optimize coverage 
for specific areas or regions. This flexibility enables targeted communication solutions, allowing LEO 
services to focus on underserved regions or respond to disasters and emergencies where 
conventional infrastructure might be unavailable or damaged. 

o High Data Throughput: The large number of LEO satellites in a constellation can result in higher 
aggregate data throughput compared to a single GEO satellite. This capability supports data-
intensive applications and services, improving the overall user experience in regions with increased 
demand for data connectivity. 
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o Interoperability with Terrestrial Networks: LEO services can integrate with existing terrestrial 
networks, including 5G infrastructure, to create hybrid communication solutions. This integration 
enhances connectivity and can extend coverage to remote areas while also supporting seamless 
handover between satellite and terrestrial networks. 

o Space for Innovation: The development of LEO services has attracted large investments from 
various technology companies and startups. The competitive nature of this sector fosters innovation 
in satellite design, communication protocols, and ground infrastructure, potentially leading to further 
advancements in regional connectivity solutions. As an example, the work on autonomous vehicles 
has been limited to city areas with good mobile network coverage. LEO services could soon be able 
to extend this into regional areas. 

o Environmental Sustainability: Some LEO satellite providers have expressed a commitment to 
mitigating space debris and ensuring sustainable operations. This dedication to responsible space 
practices aligns with broader environmental goals and regulations. However, with an ever-increasing 
number of satellites entering orbit, there is a greater chance of collision risks and space debris. If a 
significant collision occurs, it can create a cloud of smaller debris fragments, triggering a chain 
reaction of collisions. This scenario, known as the Kessler Syndrome, could exponentially increase 
the amount of space junk and make certain orbits unusable for future missions. 

Overall, the combination of these factors positions LEO services as a promising solution for improving 
regional communications and addressing connectivity challenges around the world. 
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7.2. User Feedback 

At the end of testing at each location, the landowner was asked whether they would consider purchasing 
the Starlink equipment and could they justify the additional on-going Starlink Internet service fees based 
on their experience. 

All three landowners enjoyed the testing but could not justify the additional on-going service expense. 
There is an expectation in Australia that reliable broadband Internet should be available for no more than 
$100 per month. The upfront equipment pricing was considered reasonable. 

While it is acknowledged this is a very small sample, this finding came from people of different 
backgrounds, including a retired IT professional, a younger family working in the medical field and a 
bookkeeper. 

It is an interesting response as each landowner was unhappy with their existing service, either being 
always too slow (Telstra mobile and NBN fixed wireless), or unreliably slow during peak evening movie 
streaming times (NBN satellite). 

 

7.3. Power Usage 

The maximum power draw of the standard Starlink antenna was measured on a car 12V / 240V inverter. 
The peak value of 71 Watts aligns with that published in the Starlink literature, being “…the standard 
Starlink hardware uses 50 – 75 Watts on average. This includes the antenna, Wi-Fi router, power supply 
and cables…”. 

 

 
Figure 11: Maximum Starlink power draw (in Watts)  
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7.4. LEO-SAT and D2D Service Summary 
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