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1 Project Overview 

Project P09.49 is the federating project for the aircraft systems domain and, as such, responsible for 
producing the aircraft level architecture, the avionics roadmap, the retrofit and the Interoperability 
analysis, facilitating the coordination between aircraft system primary projects, managing the 
definition and planning of aircraft enablers, and for managing the contribution of the airborne domain 
to the integrated roadmap / master plan. Project P09.49 also contributed to system engineering tasks 
such as reviewing deliverables and participation in release reviews, developing the system-of-
systems architecture and associated ATM modelling, all in coordination with the A/C system primary 
projects and other federating/transverse projects as necessary.. 

1.1 Project progress and contribution to the Master Plan 

The project 9.49 partners included Alenia (now Finmeccanica Aircraft Division), Airbus, Boeing (as 
associated partner to Airbus), Eurocontrol, Honeywell, Thales, Selex (now Finmeccanica Airborne & 
Space Systems) and Indra. 

As per the P9.49 Project Initiation Report (ref [4]) amended by various Change Requests, the 
technical deliverables were organised in 6 different activities. 

 The "airborne functional architecture" featuring the airborne TAD (Technical Architecture
Description) and providing a functional description of the SESAR aircraft functions bridging
the ADD (ATM high level architecture) to the primary projects Technical specifications, an
abstract of the WP 9.x primary project Technical Specification and Functional Requirement
thus validating them as part of an overall coherent approach and a reference and common
understanding among P9.49 partners of P9.x new SESAR functions in support to other
analysis (e.g. retrofit ability, …)

 The aircraft capability evolution report providing a proposed clustering of the European fleet
with typical Avionics configurations accounting for the various aircraft manufacturers, Avionics
architectures and generation and a qualitative analysis of the retrofit effort and challenges for
the Airlines to equip with SESAR Solutions. The evolution assessment provided insight into
the overall impact to airspace users for each new aircraft capability.

 The "Interoperability risk report" providing an assessment of the air / ground interoperability of
the SESAR Solution in Europe based on an analysis of the Integrated Roadmap, and a
combined air and ground roadmap with the relevant Enablers and Operation Improvements
and a status on the SESAR and NextGen harmonisation, taking benefit of the synergies with
the Coordination Plan 4.2 under the SJU/FAA Memorandum of cooperation

 The "Avionics interoperability roadmap" providing "not earlier than" deployment dates of the
SESAR Solutions, mapped with the supporting aircraft Enablers, and need dates for the
standardisation and regulatory Enablers,

 The global harmonisation complementary trials providing an analysis of the differences in
SESAR and NextGen operating environment and proposals for complementary trials in the
NextGen environment in order to complete SESAR Solutions Validation

 Cross projects consolidation providing an analysis of the combination of aircraft functions with
possible interactions or competition with respect to aircraft resources, and providing test
program and results to mitigate risks

For each of these 6 activities, the technical deliverables were instantiated per the "Step1", then "Batch 
2" and "Batch 3" accounting for SESAR story board and the lead time for the SESAR primary projects 
to reach a sufficient level of maturity i.e. a batch refers to a grouping of SESAR Avionics Projects, 
each addressing an aircraft or operational capability, which has reached sufficient maturity for 
integration into the airborne functional architecture (e.g. D-Taxi, Advanced datalink capabilities…). 
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D10-002 Step 1 - Interoperability risk report 
V2 

The report presents for Step 1 the regional 
interoperability risks, and the global harmonization 
risks identified from the review of external activities 
(e.g. US NextGen). 

D11-002 Batch 2 - Interoperability risk 
Report – Version 2 

The report presents for Batch 2 the regional 
interoperability risks, and the global harmonization 
risks identified from the review of external activities 
(e.g. US NextGen). 

D12 Batch 3 - Interoperability risk report The report presents for Batch 3 the regional 
interoperability risks, and the global harmonization 
risks identified from the review of external activities 
(e.g. US NextGen). 

D16-002 Batch 1, 2 & 3 - Avionics 
interoperability roadmap 

The document presents the Avionics Interoperability 
Roadmap enabling the evolution of the existing 
physical architectures towards the consolidated 
functional airborne architecture, taking into account 
implementation constraints 

D18 Batch 2 - Complementary trials This document presents for  he complementary 
trials that have been identified on 9.x primary 
projects related to Batch 2 

The objective of  this document is to identify the 
need for flight trials as a final step in the validation 
of target architecture interoperability and global 
harmonization 

D19 Batch 3 - Complementary trials This document presents the complementary trials 
that have been identified on 9.x primary projects 
related to Batch 3. 

The objective of  this document is to identify the 
need for flight trials as a final step in the validation 
of target architecture interoperability and global 
harmonization 

D21-002 Multi-function evaluations - Cockpit 
integration - Lot 1 - Validation 
Report 

This report provides the results of the Human 
factors and operational validation of the cockpit 
integration and co-existence of the "Initial 4D", 
'Spacing" and Datalink functions. 

D22-002 Multi-function evaluations - Cockpit 
integration - Lot 2 - Validation 
Report 

This report provides the results of the Human 
factors and operational validation of the cockpit 
integration and co-existence of the "Initial 4D" and 
Datalink over SATCOM. 

D30 D30 : Synthesis to support 
SESAR1 SESAR 2020 transition 

Detailed final report that summarizes all the outputs 
of the project and opening the overview towards 
SESAR 2020 

1.4 Contribution to Standardisation 
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It was not P9.49 purpose to directly contribute to the development of technical standards. Instead 
P9.49 has collected the need dates for standards and certification from the P9.x, for inclusion in the 
P9.49 Avionics interoperability roadmap. The need dates for standards and certification were 
consolidated taking into account the industrial roadmaps of the aircraft manufacturers and avionics 
suppliers partnering in the project P09.49. 

The P9.49 then coordinated with the project C3 to derive the standardisation/regulation needs lists, 
the standardisation/regulation roadmaps, and contribute to the maintenance and monitoring 
processes. 

1.5 Project Conclusion and Recommendations 

The aircraft consolidated functional architecture developed in P09.49 TAD is instrumental in 
connecting the EATMA high level architectures with the primary P9.x projects architectures, and 
remains the reference for the assessment of the SESAR solutions retrofit ability, for figuring out a 
deployment planning, and performing the interoperability analysis. The project P09.49 choice on the 
TAD granularity, featuring 30 functional blocks, has proven to be effective for mapping onto the 
various aircraft physical implementations, while providing to the ground partners a good level of 
understanding of the SESAR solutions impact on the aircraft.  

Project P09.49 has developed detailed recommendations in Project 9.49, D30 : Synthesis to support 
SESAR1 SESAR 2020 transition, D30, Edition 00.01.00, 05/04/2016with the lessons learned to best 
prepare airborne transverse activities in SESAR 2020. The recommendations below are the most 
salient points extracted from D30. 

 As illustrated in the P9.49 aircraft capability evolution report, the retrofit challenge of the
SESAR solutions can be very different from one Solution to another. The project developed a
qualitative rating with 6 levels of effort ranging from "none" to "very high". While these
qualitative ratings cannot be correlated to quantitative retrofit efforts (in Euros), they suggest
that the quantitative efforts  can however be quite different from one Solution to another. One
recommendation could be to refine the future business cases to be undertaken for the
scoping of future ATM Master Plan Essential changes. Indeed, past Master Plan business
cases have been performed with raw hypothesis on the cost of aircraft equipage, associating
systematically a "high cost" to Solution requiring an aircraft Enabler.

 The P9.49 work on SESAR federating activities has highlighted the need for Avionics
suppliers and aircraft manufacturer's participation for their comprehensive knowledge of the
aircraft systems and industrial constraints. While this participation was satisfactory for the
Mainline segment with Airbus and Boeing, it was unsufficient for the Regional segment. One
recommendation could be to secure the availability of OEM experts from Boeing, Embraer,
and Bombardier in SESAR 2020 PJ20.

 The analysis on the worldwide interoperability was focused on the US, and can be used as
the reference for the "remain to do" on SESAR and NextGen harmonisation. One
recommendation would be that worldwide interoperability analysis also considers other ATM
modernisation programs in China, Middle East, Australia… and other regions.
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