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This paper proposes a workplan to support GAST-F standardization roadmap currently defined in ICAO. According to the GBAS Job Card NSP.005.02, GAST-F SARPs are due in 2024. The paper also reflects the willingness of European Commission to support GAST-F solutions. 

Action by the GWG is in paragraph ‎3.
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Definitions:
According to ICAO Annex 10 [1]:
“7.1.2.1	A GAST is defined as the matched set of airborne and ground performance and functional requirements that are intended to be used in concert in order to provide approach guidance with quantifiable performance.”

GAST F is intended to support landing and guided take-off operations in lower visibility conditions including Category III operations, by means of dual-frequency multi-constellation technology, therefore extending the GBAS Cat II/III concept, currently based on GAST D, to the new frequencies available (L1 band and L5 band) and the new GNSS constellations.
Current workplan for GAST-F (DFMC SBAS) standards:
	ICAO standards and related documents [2]
	Delivery date
	Status

	· GAST-F concept paper
	End 2020
	Initial version
delivered, not consolidated

	· Baseline Development Standard to support Global Technical and Operational Validation
	End 2022
	Preliminary
version delivered

	· Annex 10 Vol. I, GAST-F SARPs
	End 2024
	Not initiated

	· GNSS Manual (Doc 9849) update to accommodate GAST-F
	End 2024
	Not initiated

	
	
	

	Industry standards
	Delivery date
	Status

	· MOPS for the GAST-F airborne receiver*


*Dates aligned with RTCA SC-159 TOR [3]
	Initial MOPS: 2023

Final MOPS: 2025
	Not initiated

Not initiated

	
	
	

	· MOPS for the GAST-F ground station**
	End 2024*
	Not initiated

	** Proposal to be discussed at EUROCAE WG-28 level in December 2020, when TORs are expected to be updated to cope with GAST-F


Discussion
During the 13th Air Navigation Conference [5], the Committee recommended that States, when defining their air navigation strategic plans, take advantage of the improved robustness and performance offered by dual-frequency, multi constellation (DFMC) global navigation satellite system (GNSS) to deliver incremental operational benefits and encourage related industry developments.
The CONOPS for DFMC GNSS [6] envisage that ABAS, GBAS and SBAS augmentations will evolve to accommodate the new GNSS constellations and signals. In fact, the SARPs for DFMC SBAS are already prepared and validated, aiming endorsement at NSP/6, while new SARPs for H-ARAIM are on-progress.
In Europe, the European PBN Implementing Rule [4] promulgates that the providers of ATM/ANS shall undertake a safe transition to the provision of their services using performance-based navigation non later than 2030. As a consequence, the use of conventional Navaids will be gradually reduced in favour of GNSS-based infrastructure, such as SBAS and GBAS.
SBAS and GBAS are complementary technologies which support different operational needs from aviation stakeholders. As currently recognized in the European ATM Master Plan and CNS Roadmap, synergies should be exploited in different fields such as DFMC SBAS/GBAS standards, industrial developments, integrated avionics and use of SBAS signals to support GBAS. The European ATM Master Plan (approved in 2020) envisage DFMC SBAS and GBAS solutions before 2030.
The DFMC GBAS (i.e. GAST-F) intends to support precission approach operations down to CAT-III minima, extending the GAST-D concept (currently based on GPS L1) to the new frequencies and GNSS constellations available.
In terms of benefits, the GAST-F multi-constellation capability provides better accuracy and availability than GAST-D solutions, thanks to the increased number of satellites in view. The dual-frequency processing capability simplify the mitigation of the effects of the anomalous ionosphere behaviour in some conditions. This feature may enable the implementation of GBAS in regions with a high ionospheric activity.
The European Commission actively promotes the development of DFMC GNSS solutions in aviation (e.g. DFMC SBAS and H-ARAIM) in order to foster safe and robust air operations based on GNSS technology, including European GNSS systems and services. As part of this principle, the European Commission will support and fund the development of GAST-F solutions as an enabler of CAT-III operations. The European Commission will lead EU efforts to design, standardize, certify and deploy GAST-F while aligning all the European institutional and industrial efforts for this to happen successfully. 
Workplan
In order to launch the GAST-F standardization activities and meet the official delivery dates (refer to paragraph 1.2), the following actions are proposed:
GAST-F concept paper needs to be consolidated in NSP GWG team, using the draft already proposed by SESAR GBAS programme as baseline. The concept paper shall describe GAST-F minimum functionality and basic requirements, while keeping flexibility to particular implementation options. The GAST-F concept paper shall focus on the DFMC processing capability, analogue to DFMC SBAS and ARAIM. According to the GBAS Job Card [2], the GAST-F Concept Paper was due by the end of 2020, which is already delayed. The final concept paper should be available no later than Q2 2021.
European projects will actively contribute to the development of the proposed ICAO standards for GAST-F. A “drafting group” should be created within ICAO GWG to progress on the elaboration of the document. The drafting group would raise any blocking points, concerns and trade-offs for debate at GWG level. If needed, dedicated assessments, analysis or test could be carried out in the frame of European projects. The GAST-F work could benefit from the previous assessments performed in the frame of DFMC SBAS and H-ARAIM activity. 
European projects will also provide the necessary tools for the validation of the GAST-F standards, which may include prototypes developed on the basis of these specifications. Again, the GAST-F work could benefit from the previous work performed in the frame of DFMC SBAS and H-ARAIM activity.
Development of the GAST-F ground station standards will be carried out by EUROCAE WG-28, as a continuation of the work done for GAST-D stations MOPS (ED-114B). The activity can take advantage of the industrial research currently on-going at European programme SESAR based on the L1/L5 Galileo + GPS GAST-F concept. Final GAST-F ground station MOPS should be due in 2024. This proposal will be discussed at next WG-28 meeting in December 2020.
GAST-F airborne standards (MOPS) should be developed as a joint effort of RTCA SC-159 WG-4 and EUROCAE WG-28. This approach would facilitate the cooperation and coordination between ground and airborne GBAS standardization teams, ensure full compatibility of both sub-systems and a more efficient work. This approach is followed in the frame of DFMC SBAS, where RTCA SC-159 WG-2 and EUROCAE WG-62 are producing MOPS for the airborne receiver. This proposal will be discussed at next WG-28 meeting in December 2020.

According to this workplan, Baseline Development Standards can be finalised in 2022 and the final GAST-F SARPs in 2024, when also some GAST-F prototypes (both ground stations and airborne receivers) should be available.
ACTION BY THE meeting
The GWG is invited to consider the proposed actions in 2.8 to support current GAST-F standardizarion workplan at ICAO level and meet standardization delivery dates as per GBAS Job Card; i.e. 2024 for GAST-F SARPs.
REFERENCES
[1]	ICAO Annex 10, Vol. I, Amendment 91, Seventh Edition, July 2018
[2]	ICAO NSP5, Flimsy12 Updated Job Card NSP.005.02 as proposed by GWG V1
[3]	RTCA Paper No. 092-20/PMC-2008, Terms of Reference for Special Committee SC-159, version 16, March 2020
[4]	Commission implementing regulation (EU) 2018/1048, July 2018
[5]	ICAO AN-Conf/13-WP/311, Report of Committee to the conference on agenda item 2, Recommendation 2.2/2, October 2018
[6]	ICAO NSP Concept of operations (CONOPS) for dual-frequency multi-constellation (DFMC) Global Navigation Satellite System (GNSS), April 2018


[bookmark: _GoBack]





— END —





[bookmark: office_footer][bookmark: document_no_footer][bookmark: text_footer]
image1.png




