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[bookmark: _Toc16685778][bookmark: _Toc22212556]Executive summary
[bookmark: _Toc433122125][bookmark: _Toc16685779]Three new foreign satellite operators—Kepler Communications (Canada), SpaceX Systems (USA) and Swarm Technologies (USA)—are preparing to provide satellite-based communication services in Australia such as satellite broadband services (SpaceX), internet of things (IoT) (Kepler and Swarm) and store and forward data services (Kepler). These operators have approached the Australian Communications and Media Authority (ACMA) to commence the regulatory approvals process to eventually obtain space apparatus licences to operate in Australia. 
These operators are seeking access to frequencies specified in the Radiocommunications (Communication with Space Object) Class Licence 2015 (Communication with Space Object Class Licence).
Under the Radiocommunications Act 1992 (Radiocommunications Act), a foreign satellite operator must first be included in the Radiocommunications (Foreign Space Objects) Determination 2014 (Foreign Space Objects Determination) before its satellite network can be licensed to operate in specific shared satellite radiofrequency bands listed in the Communication with Space Object Class Licence. Inclusion in the determination does not confer a right on that entity to obtain a license, rather it is a prerequisite before a space apparatus licence can be issued.
The ACMA proposes to amend Schedule 1 of the Foreign Space Objects Determination to include these foreign satellite operators. 
The ACMA outlined its intention to update the Foreign Space Objects Determination in response to industry requests in the Five-year spectrum outlook 2019–23. The ACMA encourages organisations planning new satellite communication systems to contact the ACMA to discuss whether such updates are required and if so, their timing.


[bookmark: _Toc22212557]Issue for comment
[bookmark: _Hlk20815334][bookmark: _Toc16685780]The ACMA invites comments on the proposed amendment to Schedule 1 of the Foreign Space Objects Determination to include the following entities as owners, controllers or operators of foreign space objects:
[bookmark: _Hlk21519812]Kepler Communications Inc. (incorporated in Canada)
SpaceX Services, Inc. (incorporated in the United States of America)
Swarm Technologies, Inc. (incorporated in the United States of America).
[bookmark: _Toc22212558]Introduction
[bookmark: _Toc16685794]The ACMA has been approached by three foreign satellite operators—Kepler Communications (Canada), SpaceX (USA) and Swarm Technologies (USA)—who are preparing to deliver satellite-based communication services in Australia. These operators are seeking regulatory approval to operate their services in Australia in accordance with the provisions of the Radiocommunications Act. 
This paper presents:
an introduction to the Australian radiocommunications licensing regime, as it applies to space-based communication systems and foreign space objects
proposed regulatory amendments
an overview of the satellite operators and their proposed services.
[bookmark: _Toc22212559]Radiocommunications licensing
The Radiocommunications Act prohibits the operation of a radiocommunications device in Australia, unless authorised by a relevant licence issued by the ACMA. The ACMA’s licensing arrangements authorise the use of the spectrum by particular persons or devices, within the parameters set out by the planning framework. 
Parts 3.2–3.4 of the Radiocommunications Act define three types of licences: spectrum, apparatus and class licence. 
Spectrum licences authorise the use of a specified frequency range anywhere within the geographic and frequency boundaries of the spectrum space. While the technical framework for the spectrum band may be optimised for a particular use, licensees are free to operate radiocommunications devices in this spectrum space for any service that satisfies the conditions of the licence and technical framework for the band. Spectrum licences are generally tradeable in full or in part. Spectrum licences are most commonly used to authorise wide-area wireless broadband services such as mobile phone and fixed wireless broadband services. Spectrum licences are issued using a price-based method, through auction, tender or pre-determined or pre-negotiated price, for a period of up to 15 years. 
Apparatus licences are a type of individual licence that may be issued to a person to authorise the operation of a radiocommunications device. Most commonly they authorise the licensee to use a specified device in a specified frequency range, generally at a specified location and for a particular type of service. Apparatus licences are the most common type of licence issued by the ACMA.
Class licences provide broad spectrum access arrangements that are open to all users and generally operate on the basis that users are not provided with protection from interference. They are made by way of legislative instrument, authorising anyone who complies with the requirements of that instrument to operate a particular radiocommunications device without the need to apply to the ACMA or be issued an individual licence. These requirements may relate to the type of radiocommunications device that can be used, the technical parameters that apply and for what purposes it may be operated. Class licences authorise users to operate devices (such Wi-Fi networks, Bluetooth devices and some satellite user terminals), provided the device complies with the licence conditions. Class licences establish parts of the spectrum as commons, do not involve licence fees and provide users with no protection from interference.
The ACMA maintains a public register of radiocommunications licences, which includes frequency registrations for most apparatus and spectrum licences. 
[bookmark: _Toc22212560][bookmark: _Toc508118820][bookmark: _Toc20494210][bookmark: _Toc348105635][bookmark: _Toc442879668]Licensing of space-based communication systems
As for all other types of radiocommunications, a space-based radiocommunications system may not be operated in Australia without a licence. In general, there are two broad options for licensing of space systems in Australia.
The first option requires operators to obtain apparatus licences for each of their earth stations individually: an earth licence for the uplink and an earth receive licence for the downlink. Under this approach, a licence is not required for the space stations aboard a satellite. 
[bookmark: _Hlk347270][bookmark: _GoBack]The second option involves a combination of apparatus and class licences. In certain bands specified in the Communication with Space Object Class Licence, it requires operators to obtain a licence for the space stations aboard a satellite with a space licence for the downlink and a space receive licence for the uplink. Earth stations in the network are then automatically authorised collectively under the Communication with Space Object Class Licence. This approach is typically used for satellite systems with numerous or ubiquitous earth stations. It provides an efficient means of licensing a large number of earth stations, avoiding the need to obtain a licence for every earth station in a satellite system. 
A key requirement irrespective of which approach to licensing is used is that the satellite system must normally be filed with the International Telecommunication Union (ITU) by the ACMA or equivalent national administration of an ITU member state.  
If an operator wishes to licence a satellite system under the second option, the controlling business entity must first be included in either the Radiocommunications (Australian Space Objects) Determination 2014 or the Foreign Space Objects Determination. The three foreign satellite operators that are the subject of this paper are seeking authorisation under these arrangements. 
[bookmark: _Toc22212561]Foreign Space Objects Determination
The Foreign Space Objects Determination is a legislative instrument made by the ACMA that extends application of the Radiocommunications Act to space objects owned, controlled or operated by foreign business entities listed in the determination. This has the effect of requiring radiocommunication between these space objects and earth stations inside Australia to be authorised by a licence issued by the ACMA. 
A foreign satellite operator must first be included in Schedule 1 of the Foreign Space Objects Determination before a satellite network can be licensed to operate in specific shared satellite radiofrequency bands listed in the Communications with Space Object Class Licence.
Inclusion of an entity in the Foreign Space Objects Determination does not confer a right on that entity to obtain a licence nor operate in frequency bands identified in the space object class licence. Rather, it is a necessary prerequisite that must be in place before a space apparatus licence can be issued.
Before varying the Foreign Space Objects Determination, the ACMA must undertake consultation in accordance with the requirements of the Legislation Act 2003.
[bookmark: _Toc22212562]Proposed amendments to the Foreign Space Objects Determination
The ACMA proposes to amend the Foreign Space Objects Determination to include the following three foreign commercial business entities in Schedule 1:
Kepler Communications Inc. (incorporated in Canada)
SpaceX Services, Inc. (incorporated in the United States of America)
Swarm Technologies, Inc. (incorporated in the United States of America).
The proposed draft Radiocommunications (Foreign Space Objects) Amendment Determination 2019 (No. 1) (Amendment Determination) would give effect to this amendment if enacted by the ACMA. 
We invite comment on the proposed draft Amendment Determination from interested parties.
[bookmark: _Toc22212563]Overview of satellite operators
[bookmark: _Toc22212564]Kepler Communications
Kepler Communications Inc. is a privately held company based in Toronto, Canada. Kepler is deploying a constellation of satellites in low-earth orbit (LEO) to provide multi-service infrastructure capable of supporting non-real-time data connectivity to assets outside cellular network coverage, and to provide a platform for low-data rate communications with remote (IoT) devices. It will also operate as a real-time relay network for in-space orbital assets. 
Kepler’s service will be facilitated by communication with fixed customer antennas capable of tracking Kepler satellites in LEO. Kepler utilises active beam steering (downlink) and dynamic spectrum spreading to minimise interference with other systems operating in its frequency bands. ITU satellite filings supporting the Kepler system includes the frequency bands 1980–2010 MHz, 2170–2200 MHz, 10.7–12.7 GHz and 14–14.5 GHz.
[bookmark: _Toc22212565]SpaceX
Space Exploration Technologies Corp., trading as SpaceX, is a private US aerospace manufacturer and space transportation services company headquartered in Hawthorne, California. The corporation plans to deploy a constellation of LEO satellites (known as Starlink) for the purpose of providing broadband connectivity around the world. ITU satellite filings supporting Starlink include the frequency bands 10.7–12.7 GHz, 14–14.5 GHz, 17.8–18.55 GHz, 18.8–19.3 GHz, 27.5–29.1 GHz and 29.5–30 GHz.
For efficiency and the flexibility to share the use of spectrum, Starlink will feature phased-array technology and advanced beamforming. 
SpaceX Services, Inc., a subsidiary of SpaceX, is proposed for inclusion in the Foreign Space Objects Determination as the operator and licensee of the satellites.
[bookmark: _Toc22212566]Swarm Technologies
Swarm Technologies, Inc. is a US satellite company based in Mountain View, California. 
Swarm plans to deploy a constellation of LEO satellites to provide mobile-satellite services that will offer two-way connectivity for IoT and machine-to-machine sensors. The small two-way communications satellites will be using VHF-band frequencies in the 137–138 MHz band for downlink and in the 148–149.95 MHz band for uplink. The proposed constellation comprises 150 satellites with deployment altitudes ranging from 400 to 550 kilometres. 
[bookmark: _Toc22212567]ITU satellite filings
The following table displays the relevant ITU satellite filings for each operator’s satellite network.
	Operator
	ITU satellite filings

	Kepler
	KELYPSIS
MULTUS

	SpaceX
	STEAM-1
STEAM-2
STEAM-2B
USASAT-NGSO-3A-R
USASAT-NGSO-3B-R
USASAT-NGSO-3C
USASAT-NGSO-3D
USASAT-NGSO-3E
USASAT-NGSO-3F
USASAT-NGSO-3G
USASAT-NGSO-3H
USASAT-NGSO-3I
USASAT-NGSO-3J
USASAT-NGSO-3K
USASAT-NGSO-3L
MICROSAT-2
MICROSAT-2-KU

	Swarm
	USASAT-NGSO-7



[bookmark: _Toc22212568]Invitation to comment
[bookmark: _Toc433122131][bookmark: _Toc348105637][bookmark: _Toc300909556][bookmark: _Toc298924673][bookmark: _Toc16685795][bookmark: _Toc22212569][bookmark: _Toc348105638][bookmark: _Toc300909557][bookmark: _Toc298924674][bookmark: _Toc274296357]Making a submission
The ACMA invites comments on the issues set out in this discussion paper. 
Online submissions can be made via the comment function or by uploading a document. Submissions in Microsoft Word or Rich Text Format are preferred.
Submissions by post can be sent to: 
The Manager
Space Systems
Spectrum Planning and Engineering Branch
Australian Communications and Media Authority
PO Box 78
Belconnen ACT 2616
The closing date for submissions is COB, 19 November 2019.
Consultation enquiries can be emailed to satellite.coordination@acma.gov.au.
[bookmark: _Toc348105639][bookmark: _Toc300909558]Publication of submissions
[bookmark: _Toc348105640][bookmark: _Toc300909559][bookmark: _Toc265246234]The ACMA publishes submissions on our website, including personal information (such as names and contact details), except for information that you have claimed (and we have accepted) is confidential. 
Confidential information will not be published or otherwise released unless required or authorised by law.
Privacy
Privacy and consultation provides information about the ACMA’s collection of personal information during consultation and how we handle that information.
Information on the Privacy Act 1988 and the ACMA’s privacy policy (including how to access or correct personal information, how to make a privacy complaint and how we will deal with the complaint) is available at acma.gov.au/privacypolicy. 
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