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	SUMMARY

	Airservices Australia and Skykraft are working together to define a new Space-Based VHF and ADS-B service. Part of this work includes conducting Proof of Concept testing. This paper describes these tests and the spectrum usage as part of the testing. 



INTRODUCTION
Space-Based services support Airservices Australia’s long term goals of lowering ongoing cost of service, digitisation of air traffic services, services for new airspace users and providing greater flexibility to respond to volatility and uncertainty while still delivering service outcomes that ensure customer value.
Skykraft is an Australian space services start-up specialising in SmallSat constellations for delivery of global services. Skykraft are developing a space based surveillance and communications solution for aviation applications with 4 product offerings which will all provide continuous global coverage:
· ADS-B
· Airband VHF Communications
· Controller Pilot Data Long Communications (CPDLC)
· Airline Operations Data (ACARS)
Skykraft is implementing a staged approach to the satellite constellation development by conducting four specific Proof of Concept (POC) satellite trials to prove and verify specific technical and operational aspects of the system.
Proof of Concept Testing
Skykraft intend to launch multiple POC testing missions during 2022 – 2023, with the first one scheduled for launch in June 2022. The complexity and capability of the satellite(s) will increase with each POC mission.
An earlier Proof of Concept satellite was scheduled to launch in December 2021.  The satellite was fully qualified, however the launch provider was unable to secure a US launch permit, and the launch opportunity was lost.  Skykraft have opted not to remanifest that satellite, and will instead progress to a larger demonstration in June 2022.  This June 2022 launch will consist of four Air Traffic Management Satellites with VHF transceivers and ADS-B receivers. The satellite will have the capability to record and playback VHF Voice and data and receive and downlink ADS-B messages. This satellite will be followed by further launches in October 2022 and early 2023.
The architecture of the first POC will include Software Defined Radios, with a total of 12 receive and transmit channels. The transmit channels drive VHF amplifiers each of up to 100W nominal power into sets of orthogonal dipoles tuned to be optimised for the upper end of the aviation VHF band.
During the POC trials the satellites will only radiate on VHF when commands to initiate each part of the transmit chain are sent. In addition, a count-down timer will automatically turn off each part of the transmit chain after a predefined short period.  All Telemetry and Telecommand (TT&C) links are protected with strong authentication and encryption.  In the event of an error condition, the satellites revert to a safe mode that does not radiate in the VHF band.
Frequency Allocation for the Proof of Concept Testing
It is intended that two 25 kHz channels, 136.475 MHz and 119.15 MHz, will be allocated to support Earth to Space and Space to Earth testing. Furthermore, during the testing window, each frequency allocation will have two 25 kHz guard channels, one above and one below, for a total of 75 kHz. The allocation is centred on YSCB (Canberra Airport).
The frequencies 136.475 MHz and 119.15 MHz, as well as the 25 kHz guard channels are not assigned anywhere in Australia. We are aware of some Pilot Activated Lighting systems that use the 119.15 MHz frequency, however these are not licensed or assigned.
Our preliminary checks, using Frequency Finder, indicate no conflict with adjacent ANSP spectrum use, using worst case scenarios (AAC-U Service). 
The frequencies will be assigned by the Australian Media and Communications Authority (ACMA) under ITU Radio Regulations Article 4, section 4.4:
Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions of these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations.
Antenna System
For the in-service antenna system, Skykraft are intending to use a deployable array of no fewer than 12 dipole elements for VHF. This will allow Skykraft to phase steer the signal in a specific direction to increase the gain. Skykraft intend to radiate Right Hand Circular Polarisation (RHCP) to ensure adequate signal reception at aircraft even after Faraday rotation. Array gain naturally reduces interference for a given flux density in the service area due to lower total radiated power from the system. Further, there is an ability to steer nulls to interference sources or victims if required. It is accepted that this antenna design is different to what exists in the current ITU-R Draft Reports.
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