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	SUMMARY

	With the support from ICAO and the different Regional Groups of the ITU, the space-based VHF frequency allocation (under AI 10 of World Radiocommunication Conference 2019 (WRC-19)) was formally accepted as an agenda item for WRC 2023 (WRC-23).
A new subgroup under the DCIWG PT-T called FVSG has been created that will work on reviewing ICAO Annex 10 SARPs and propose SARPs amendments, if required, in order to enable the future adoption of space-based VHF.

This paper presents an European initiative called VOICE with the objective of performing a proof of concept for the Satellite-Based CNS technology in real environment by end 2022.



1. INTRODUCTION

1.1 The World Radiocommunication Conference 2015 (WRC-15) approved the allocation of frequency for space-based Automatic Dependent Surveillance – Broadcast (ADS-B) services. Following the frequency allocation, space-based ADS-B has been implemented via a satellite constellation which overcame the line-of-sight (LOS) limitations of terrestrial ADS-B sensors. It has extended surveillance coverage over remote continental and oceanic airspace, without the need for aircraft avionics modification.

1.2  However, to apply radar-like separation for civil aircraft, surveillance must be complemented with effective communications. That is, space-based ADS-B has to be complemented with Direct Controller-Pilot Communications (DCPC) such as Very High Frequency (VHF) voice communication means, which is still lacking in most oceanic and remote continental areas.

1.3 During last meeting of the DCIWG WGW held by the end of October 2020, it was proposed to create a new subgroup under the DCIWG PT-T called FVSG that will work on reviewing ICAO Annex 10 SARPs and propose SARPs amendments, if required, in order to enable the future adoption of space-based VHF.
1.4 Currently, Terms of Reference (ToR) of this FVSG subgroup have already been presented during the last meeting of the DCIWG PT-T held on January 28 for their pre-approval that have been now sent to the DCIWG for its formal approval.
1.5 The FVSG will coordinate with FSMP on the joint ICAO/ITU works on the ITU group 5B technical studies required according to resolution 428 (WRC19), as defined in agenda item 1.7 of WRC23, and other relevant content required in terms of aeronautical spectrum management.
1.6 In this context, Indra, ENAIRE and EUROCONTROL are working in a project called VOICE (Reduced separations and improved efficiency based on Vhf cOmmunICations over LEO satEllites) that has received a total of EUR 3.989.808,75 funding from the SESAR Joint Undertaking under the European Union's Horizon 2020 research and innovation programme under grant agreement No 101017688. 
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1.8 The main objective of this project is to perform a proof of concept for this technology in real environment by end 2022. Future proof of concept activities are scheduled beyond the scope of this VLD in 2023. 
1.9 This initiative aims to respond the needs of the ATM sector for infrastructure rationalization, providing ANS services and AOC in Oceanic and Remote areas in which current systems cannot provide today the required performances. To achieve this, the initiative is working on the development and implementation of a short-term global coverage satellite constellation.

1.10 This solution based in a Low Earth Orbit (LEO) constellation designed by ATM manufacturer and for ATM applications will add an overlapped infrastructure to the existing CNS ground infrastructure, solving major problems in the ATM sector such as continuity in oceanic regions, capacity, implementation costs, technology commonality or uniform application of standards and recommended practices. Furthermore, satellite-based solutions reduce the fragmentation of Ground based systems, reduce Technology deployment time and result in a reduction of need for investments on ground infrastructure, resulting in lower costs for the users.
2. DISCUSSION

2.1 PROPOSED SOLUTION.
2.1.1 The SB-CNS concept is based on the use of existing Airborne equipment. The system will be able to interact with standard on-board ADS-B and VHF, both for Data Link using VDL-Mode 2 and the standard radio communication by VHF-Voice. Neither additional training for crew and ATCOs is required, as operation is the same as in continental areas.  
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Figure 1. Proposed Solution. 
2.1.2 From the point of view of the system, the breakdown is:

2.1.3 Space Segment:
a) Designed like a network structure with Cubesats distributed in different orbital planes. 

b) Each Satellite includes payloads specifically designed for ATM services and main elements:

c) ADS-B payload including ADS-B antenna and SDR platform

d) VHF Data/Voice Payload including VHF antenna and SDR platform

e) InterSatellite Link subsystem Including InPlane ISL antenna, CrossPlane antenna and SDR platforms. 

f) Ground Links subsystems including Ground Link antennas and SDR platfroms

g) CubeSAT structure COTS elements (frame, EPS, TCS, AOCS, PROP, TMTC, OBC, etc.)

2.1.4 Ground Segment:
h) Ground Station Mission to up/down mission data with satellite segment and NOC

i) Ground Station TMTC to up/down TMTC data with satellite segment and SOC

j) Network Operation Center (NOC) to control, schedule and manage payload data

k) Satellite Operation Center (SOC) to control, schedule and manage cubesats and constellation.

l) Data Analytics Center (DAC) to massive record and data analysis. 

m) ATM Interface Center (ATMICs) to deliver payload data to ANSP.

2.1.5 An example of the defined architecture is displayed in the following diagram:
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Figure 2. Conceptual SB-CNS system architecture

2.2 SERVICES.

2.2.1 The architecture is created with the aim to develop an ATM dedicated satellite constellation for the provision of ADS-B service, CPDLC, ACARS and VHF voice services for Oceanic and remote continental areas (NRA) services were 5NM separations are not required and that today are not supported by surveillance (other than ADS-C) or VHF comms.
2.2.2 In the future, the system could also operate in Continental areas in RAD airspace as back up to provide separations up to 5NM.  Dedicated coverage configurations can be provided for areas requiring back-up services.
2.2.3 This combination allows ANSPs to design their airspace to improve, not only the Capacity and Safety but also to allow airlines to use their "User Preferred Routes" with the benefit for fuel-saving for Airlines.
2.2.4 Constellation pursues the PBCS concept, improves safety and maximizes operational benefits by applying new space emerging technology with the aim to end in quasi-continental operational procedures.

2.2.5 Also, the system allows agile technology roll-out and expansion. Future added-value services or technologies i.e. i4D or LDACS can be integrated in every update cycle initially scheduled for a 5 years period.
2.2.6 For ANSPs, ground infrastructure will be initially complemented and in the future shared with this satellite-based infrastructure.
2.2.7 The proposed solution has been designed and developed to provide the following CNS services:

n) Surveillance services provided through ADS-B.
o) ATS Voice services.
p) ATS Data services.
q) AOC Data/Voice services.
r) Other potential services.
2.3 SCHEDULE AND NEXT STEPS. 
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Figure 0‑1. Short Term Calendar 

2.3.1 An initial validation of the SB-CNS concept is going to be performed by end 2022 in a real environment.
2.3.2 VOICE project members will coordinate with the previously identified ICAO (DCIWG/PT-T/FVSG; FSMP) and ITU groups the outcomes of these validation exercises in order to provide a maximum added-value to the work to be performed by these groups.
2.3.3 Addressing the spectrum matters, it is expected that once SB-CNS concept is validated, will be required:

s) To allocate specific VHF frequencies that will have to be dedicated to these services and protected worldwide.

t) To protect the VHF frequencies up to the satellites altitudes. 

3. ACTION BY THE MEETING. 

3.1 The meeting is invited to:

a) note about the European activities for Satellite based VHF.
b) note about coordination activities between this initiative with other relevant ICAO/ITU Group – Entities and FSMP.
— END —
(6 pages)

FSMP WG/11-WP/29

