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Validate the RPAS full integration into the controlled A to C airspaces
o Assessprocedures& communicationsbetweenATCOandRP
o Improving DAAprovisionand enhancingATM infrastructure and services

associated
o Improvementof ground-basedsafetynets to adjust to RPAsparticularities

(performance,C2Lassociateddelay)
o Keyperformanceareasaddressedby this solution are Accessand Equity,

SafetyandEfficiency

SOL 0379: Whatis it about?
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ATC communication
 channels

SOL379 
Maturity: 
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Å AirspaceclassesA, B and C(ATCprovides
separation) ATC is responsible for IFR
separationboth againstIFRandVFR

Å En-route and TMA environment.
Medium/Lowcomplexityanddensity

Å Traffic characteristics: Sameas today (Air-
Transport commercial traffic) + RPAS
(MALE,TUAV)

Å Missions Travel without segregation,
military missions, surveillance (Specific
cases)

Å Performance: dronesperform more slowly
than manned aircraft(jets, commercial
aviationΧ)

Å RPςATCcommunicationsand the C2 link:
latencyandC2link-lossscenarios

Operationalenvironment, traffic , CNS
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TMA
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Fromyour perspective,what is the main barrier today to achievingfull RPAS
integration in controlled ClassAςCairspace?

A. Operational aspects: procedures, controller and pilot training, concept

maturity

B. Technical aspects: C2 link performance, latency, DAA capabilities

C. Regulatory and certification aspects

D. Human factors and acceptability: ATCO and RP trust in the concept and

tools



ÅTraffic Awareness 
Åέ.Ŝ ƛƴŦƻǊƳŜŘέ

ÅRemain Well Clear 
Åέ5ƻƴΩǘ ǎŎŀǊŜ ƻǘƘŜǊǎέ

ÅCollision Avoidance 
Åέ5ƻƴΩǘ ŎƻƭƭƛŘŜέ

Solution 0379: DAA Key Enabler 

Å5!! ƛǎ ŀ ƪŜȅ ŜƴŀōƭŜǊ ŦƻǊ ƛƴǘŜƎǊŀǘƛƴƎ wt!{ ƛƴǘƻ ŎƻƴǘǊƻƭƭŜŘΣ ŀǎ ƛǘ ǎǳǇǇƻǊǘǎ ǘƘŜ ǇƛƭƻǘΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ 
detect and avoid traffic in an unmanned context. 

Å Unlike TCAS, DAA Collision Avoidance can generate both vertical and horizontal manoeuvres and is 
designed to support higher automation levels, including C2 link loss scenarios.

Validation activities covering both DAAs: EUDAAS and the joint USAςEuropean 
ACAS Xu through dedicated exercises.



Solution 0379: Enhanced Ground based- SNETS

V Enhanced Ground-based Safety Nets (SNETs) support 
RPAS integration by considering specific characteristics 
such as RPAS performance, C2 Link latency, and ATCOς
Remote Pilot interaction.

V SNETs provide adapted tools for ATCOs to ensure safe 
separation between manned and unmanned traffic, 
maintaining acceptable safety levels.

V Positioned in the third layer of conflict management, 
SNETs include STCA, APW, and MSAW, adapted to RPAs

CWP adapted to RPAs+ Enhanced SNETs functionalities



Solution 0379: Validation Exercises

FastTimeSimulation(FTS)
V 4 FTSExercises: TVAL.02 (THALESSIX,SAFRAN),TVAL.05 (HISRO),TVAL.07 (DSNA),

TVAL.09(SAAB)

Forthis EXEsa seriesof fast-time simulationswasperformedusingthe encountersets
generatedby Eurocontrol.

RealTimeSimulation(RTS)
V 4 RTSExercises: TVAL.01 (INDRA),TVAL.03 and TVAL.08 (SAFRAN,DSNA),TVAL.11

(SAAB)

Forthis EXEsdifferentsair traffic scenarioswere replicatein real time, allowingATCto
interactasthey would in actualoperations.

FlightTest(FT)
V 2 FTExercise: TVAL.04(SAFRAN),TVAL.06 (HISRO)

TheseEXEsconsistedof live operationalexercisesusingreal RPASto validatesystems
underreal flight conditions.



Improvement of ground-based safety nets capabilities for  
RPAS

TVAL.01.0 (EXE001 ςSOL0379) 
INDRA, ENAIRE, CRIDA-INECO

María del Carmen Jiménez Moleón ςSNETs expert

                    17th February 2026



TVAL.01.0 (EXE001 - SOL 0379)
Context

Å Operatingenvironment: TMA& En-route, classA-C

Å Multiple RPASsimultaneouslyflyingon the simulationwith IFRtraffic

Scenarios

ü Nominalsituations: RPASsflyingSID,En-route andSTAR

ü Non-nominalsituations: C2LLcontingency

Å Medium density and complexity environment with representativedifferences between RPASand
mannedaviationperformance

Å Latency2s+2s

Assumptions

Å Scenariosintentionallydesignedto createshort-term conflictsto test the adaptedSNETssystem

Å TrafficVolume: flight plandataof realair traffic from July2019

Å Sub-operatingenvironment: mediumcomplexity/density

Å On-boardEquipmentfor mannedaircraftno changes

Å SeparationJurisdiction,ATCretainsresponsibilityfor separationprovision

ActorsandPlatform

Å 2 ExecutiveControllersfor the conflictmanagementtestingnewSNETsimprovements

Å 4 PseudoRemotepilots manipulateflight controlsof a remotely-piloted aircraft during flight time and
alsooverseesimplementingoverthe RPASanyinstructionissuedby ATCOs

Å iTECbasedsimulationplatform which integratesthe adapted(enhanced)safety nets module and an
HMI CWPto support the interaction of the controller with the systemand RPAsscenarios+Latencyin
COMwheninvolvingRPAS 10

Madrid TMA + 1 sector of Madrid ACC 
ό/ŀǎǘŜƧƽƴ [ƻǿŜǊ ά/W[έύ



ENHANCED SNETS, RPAS-Specific Adjustments: TIME  DELTAS
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Å SNETs will adapt its calculationswhen radar data identifies the 
aircraft as unmanned (RPAS).

Å Alert thresholds(for both prediction and violation) will be 
adjustedto better suit conflicts involving RPAS.

Å Time-to-conflict parameterswill be modified by adding time 
deltasto the current default values

Earlier alerts :Allowing more margin for conflict resolutiondue to 
wt!{ ǊŜǎǇƻƴǎŜ όŘŜƭŀȅΣ ƭƛƳƛǘŜŘ ǇŜǊŦƻǊƳŀƴŎŜΧύ

STCA

MSAW

APW

EX :120+ 40% t= 120+ 48= 168s



Enhancedextrapolationcalculations
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APW case
Timelyalert Reference vs solution En-Route

STCA case 
Timelyalert

Å Conventional SNETs relies on a linear extrapolation: cases where conflicts are shown too late to be resolved.

Å Enhanced SNETs introduce circular extrapolation: it has demonstrated higher accuracy compared to the Linear 
one -> conflicts are detected earlier and more precisely.

Å Earlier alerts support ATCOs to resolve the conflicts. Multihypothesisextrapolation is the optimal extrapolation: 
identifying higher number of potential conflicts, allowing timely alerts-> reducing the % violations.
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Solution 0379 ςEXE001 ςConclusions
Å RPAsidentification : RepresentingRPAswith a distinct symbol on the CWP, as well as maintaininga list of flying RPAs,helps reinforce!¢/hǎΩ

situationalawareness.

Å Deltaconfigurationdiffer dependingon the environment. Theoptimaldeltasconfigurationfor the validatedscenario:
Å APWandMSAW->25%increase
Å STCA->TMA: 60%andEn-route: 50%increase

V Thepercentageof violationsasa functionof the numberof conflictsin eachrun decreasesasthe deltasandextrapolationareadjusted.

Å Fromsafety perspective, EXE001 hasdemonstratedthe need to enhancedsafety nets (increasedthresholds+ multi-hypothesisextrapolation)to
supportRPASintegrationin controlledairspaceclassesA to C.
Å Thecommunicationdelay is critical in establishingan adequatesafetylevel. It negativelyimpactedall tested scenarios,both referenceand

solutioncases,andacrossen-route andTMAairspace.
Å A delayof 2 secondsper communicationwastested,andwasconsideredunacceptableby ATCOs,especiallywhen there is a mix of fast and

slow aircraft andwhenthe communicationfrequencyis overcrowded.

Å Theresultsshowthat humanperformancewithin the evaluatedconceptisgenerallyconsistentwith controllercapabilitiesandlimitations,although
certainareasrequirefurther refinement.
Å In scenariosthat appliedthe multi-hypothesisextrapolationthresholdswith bestdeltasconfiguration,controllersdid not experiencenuisance

alerts,workloadremainedoptimalandtrust in the systemincreased.
Å Theanalysisof team communicationindicatesthat the definedphraseologygenerallysupportedcontrollersin deliveringcomplexclearances

in both nominalanddegradedscenarios.
Å Job satisfaction,consideringthe changesintroduced by the RPAS,can be consideredacceptable,even the conditionsdiffered from real

operationsandaffected!¢/hǎΩperceptionof the concept.
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Solution 0379 ςEXE001 ςRecommendations

Å Regardingenhancedground-basedsafetynets,functionalitiesmustbe adaptedto the specificcharacteristicsof the
target operational environment, including the type of traffic, associatedcomplexity, coverageof the area of
application,andother intrinsicfactors. StandarizationandRegulation

Å It is recommendedthat ATCOtraining be tailored to the characteristicsof that specificairspaceso that controllers
becomefully proficient in the scenariowherethe enhancedsafetynetswill be deployed.

Å It is recommendedto developa dedicatedperformancemodel for RPAS, includingtheir specificmaneuverability,
missionprofiles and latency-affected responses,would significantlyimprove the reliability and representativeness
of future validations.

Å Acceptable communication delay thresholds must be defined to ensure safe integration. A 2-2second
communicationdelaywastestedanddeemedunacceptableby ATCOs,especiallyin criticalsituations.

Å To test the enhancedSNETssystemthe scenarioswere intentionally designedwith high number of conflictsand
alerts, it is recommendedthat further testing be conductedunder more realistic scenarios, using the deltas or
thresholdsconsideredadequateby the controllers,in order to fully maturethe concept.
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Solution0379 ςEXE001 ςYourviewmatters! 

Which aspectsdo you think have the greatest impact on ATCOswhen
usingground-basedsafety nets for the integration of RPASoperations in
ClassAςCairspace?

A. ATCOIncreasedworkload

B. Delaysin RPςATCOcommunications

C. C2 link losssituations

D. Differences in performance between RPASand conventional
aircraft



ACAS Xu Real Time Simulation (RTS)
TVAL.03.0 and TVAL.08.0 (EXE003 and EXE008 ςSOL0379) 

DSNA

Yannick Seprey

                     17th February 2026
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TVAL.03.0 and TVAL.08.0
EXE-003 and 008 Solution 0379

Environment

Å Clermont-Ferrand TMAs Class D and E. Class 
C separation applied (IFR separated from 
IFR and VFR) for the RTS.

Å Low/medium complexity 

Å Diverse traffic and tasks for ATCO:

ÇManage Rodez approach

ÇDepartures and arrivals from/to small 
aerodromes in the vicinity(~30NM 
around)

Clermont-Ferrand 
VFR map

ATCO HMI screenshot
during RTS
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TVAL.03.0 and TVAL.08.0
EXE-003 and 008 Solution 0379

Scenario

Å Real traffic from 30th of June 2024: IFR and 
VFR

Å Two simulated RPAS (Safran and Thales) 
piloted from Paris and Toulouse respectively

Å All other IFR and VFR flightspseudo-piloted

Å Oneaircraft flying VFR simulated a rogue non-
cooperative aircraft 

Å Several conflicts and loss of well clear 
situation were generated on Safran Patroller 
DAA

Å Thales RPAS simulated a search and rescue 
pattern

Thales UAS-100 trajectory

Safran Patroller



19

TVAL.03.0 and TVAL.08.0
EXE003 and 008 Solution 0379

Conclusions

Å ¦ǎŜ ƻŦ ǘƘŜ ǇǊŜŦƛȄ άǊŜƳƻǘŜέ ǿŜƭƭ ŀŎŎŜǇǘŜŘ ŀƴŘ Ŝŀǎȅ ǘƻ ǳǎŜΦ

Å No issues to use the RWC coordination phraseology proposed at the same of the RTS.

Å When IFR flights are separated from IFR and VFR flights, the Remain Well Clear 
function is rarely triggered.

Å Real interest of the Remain Well Clear function for situation awareness on intruders 
(non-cooperative and not in contact). 

Å Two RPAS flights (strategically already deconflicted) at the same time was not an issue, 
either on Human Performance or on safety.

Å wt!{ ǇŀǊǘƛŎǳƭŀǊ ά±Cw ǘȅǇŜǎέ ǘǊŀƧŜŎǘƻǊƛŜǎ ƴƻǘ ǇǊƻōƭŜƳŀǘƛŎΣ ōǳǘ ƛƴ LCw ŀ ōƛǘ ŎƻƴŦǳǎƛƴƎΦ 

Å RPAS integrationrequirestrainingon aircraft/systems performances and 
characteristics.



Fast Time Simulation (FTS) Results 
TVAL.02.0 (EXE002 ςSOL0379) 

THALES SIX

Davide Cavone

                     17th February 2026



AGENDA

ÅFast Time Simulation (FTS): How does it work?

ÅSafety and Operational metrics

ÅAircraft equipage models

ÅRemote Pilot model for THALES FTS (Basics)

ÅFTS scenarios and resultsfor THALES

ÅSimulation examples



FTS: How does it work? 
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ÅSeveral millions of close 2-aircraft encounters from the European Collision Avoidance Fast-time 
Evaluator (CAFE) Revised Encounter Model for Europe (CREME) have been used to simulate DAA 
(Detect and Avoid) functionality on RPAS (Remotely Piloted Aircraft Systems), i.e. simulated DAA 
are ACAS Xu and EUDAAS

ÅCorrelatedencounters generated by Correlated Encounter Model (CEM) for solution 0379 involve 
at least one aircraft under ATC and in uncorrelatedencounters by Uncorrelated Encounter Model 
(UEM) for solution 0380 both aircraft are not under ATC.

ÅSafetyencounters are intended for estimating collision risk and operationalencounters for 
estimating alert rates.

ÅThe encounters from CEM and UEM are split into 2 groups: 
ÅRPAS-RPAS i.e. an RPAS meets another RPAS
ÅRPAS-Other i.e. an RPAS meets a non-RPAS aircraft. 

ÅάhǘƘŜǊέ ŀƛǊŎǊŀŦǘǎ Ŏŀƴ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ /!{ ό¢/!{ LL ƻǊ !/!{ Xa) and a Transponder or only a 
Transponder or non-transponding

Åάwt!{έ ŀƛǊŎǊŀŦǘ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ 5!! ǎȅǎǘŜƳ ŀƴŘ ŀ ¢ǊŀƴǎǇƻƴŘŜǊ 

CAS = Collision Avoidance System



FTS: How does it work? 
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ÅRPAS includes:
ÅLUAS = Light Unmanned Aircraft System 
ÅTUAV = Tactical Unmanned Aerial Vehicle 
ÅMALE = Medium Altitude Long Endurance

ÅWithin each group, sets of encounters are organised by altitude layers 1 ς4:
ÅBelow FL50 (approach/ GA operations)
ÅFL50 to FL135 (TMA)
ÅF135L to FL285 (transitioning)
ÅAbove FL285 (en-route)

ÅHorizontal behaviour was classified as point-to-point or loiter. Point to point follow a 
classical waypoint route whereas loiter corresponds to a racetrack pattern or combing 
pattern.

ÅNominally encounters are created from 240 seconds before the time of closest approach 
(TCA) to 30 seconds after TCA.



Safety metrics
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ÅSeveral metrics have been defined to assess safety and operational 
performance of DAA systems. The most significant in FTS domain is Collision 
Avoidance Risk Ratio and Loss of Well Clear Risk Ratio for safety encounters.

ÅThe ratios express the benefit of DAA in proportional terms, as follows: 

ὙὙὅὃ
ὶὭίὯ έὪ ὔὓὃὅ ύὭὸὬ Ὀὃὃ

ὶὭίὯ έὪ ὔὓὃὅ ύὭὸὬέόὸ Ὀὃὃ

NMAC = Near Mid Air Collision

ὙὙὒέὡὅ
ὶὭίὯ έὪ ὒέὡὅ ύὭὸὬ Ὀὃὃ

ὶὭίὯ έὪ ὒέὡὅ ύὭὸὬέόὸ Ὀὃὃ

1000ft

2
0

0
ft

9
0

0
ft

1NM



Safety metrics
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ÅThere are two components of the ratio:
ÅInduced Risk Ratio (IRR): encounters where there was no NMAC/LoWC

without DAA and where DAA induced an NMAC/LoWC

ÅUnresolved Risk Ratio (URR): encounters where there was already an 
NMAC/LoWCwithout DAA and where DAA failed to resolve the NMAC/LoWC

ὍὙὙ
ὶὭίὯ έὪ ὍὲὨόὧὩὨ ὔὓὃὅȾὒέὡὅ ύὭὸὬ Ὀὃὃ

ὶὭίὯ έὪ ὔὓὃὅȾὒέὡὅ ύὭὸὬέόὸ Ὀὃὃ

ὟὙὙ
ὶὭίὯ έὪ ὟὲὶὩίέὰὺὩὨ ὔὓὃὅȾὒέὡὅ ύὭὸὬ Ὀὃὃ

ὶὭίὯ έὪ ὔὓὃὅȾὒέὡὅ ύὭὸὬέόὸ Ὀὃὃ



Safety metrics
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ÅTypical values of Ratios thresholds for FTS depends on the type of 
intruders in an encounter:

ÅThese values come from ICAO evaluation

CA Risk Ratio LoWC Risk Ratio

Intruders equipped with a CAS and a 
transponder

πȟπτ πȟτ

Intruders with only a transponder πȟρψ πȟτ

Non-cooperative intruders (non-
transpondingaircrafts)

πȟσ πȟυ



Operational metrics
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ÅOperational metrics are mostly based on RA and RWC alert rates and 
they are compared to existing CAS.

ÅTypical operational metrics are:
ÅRate of unnecessary RWC caution alerts (not in ATM Separation Volume)

ÅRate of RA encounters with large separation

ÅDistribution of time between initial RWC alert and initial RA alert

ÅRate of RAs against a single aircraft

ÅRate of RA encounters with high deviations 



Aircraft equipage models for RPA
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Collision 
Avoidance 

(CA) & Remain 
Well Clear 

(RWC) 
functionalities

Interrogator
Mode S and C

ADS-B Receiver

Cooperative Sensors

Transponder

Radar or Electro-
Optical 

Non-Cooperative 
Sensors

RPA

ACAS Xu / EUDAAS

RWC+CA Alerts Remote 
Pilot ModelManeuver



!ƛǊŎǊŀŦǘ ŜǉǳƛǇŀƎŜ ƳƻŘŜƭǎ ŦƻǊ άhǘƘŜǊέ ŀƛǊŎǊŀŦǘǎ
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Collision 
Avoidance 

(CA) 
functionality

Interrogator
Mode S and C

ADS-B Receiver

Cooperative Sensors

Transponder

Other « Equipped»

Transponder

Other « Unequipped»

TCAS II / ACAS Xa



Remote Pilot model for THALES FTS
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ÅCollision Avoidance (CA)
ÅThe pilot follows vertical and horizontal RA according 

to ownship aircraft capacities with a typical delay of 
5s

ÅRemain Well Clear (RWC)
ÅThe pilot manoeuvers in order to reach the closest 

azimuth and vertical speed out of the yellow bands, 
according to ownship aircraft capacities. In controlled 
airspace the pilot waits 15s before starting the 
maneouver, otherwise 5s.  

Descent
Turn Right

CA

RWC

AZIMUTH
VERTICAL 

SPEED

H
M

I
H

M
I



Results: Scenario 1 for THALES FTS
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Non-Cooperative 
Sensors

Cooperative 
Sensors

ACAS Xu

Transponder

RPA

Remote 
Pilot Model

Cooperative 
Sensors

ACAS Xa Transponder

Other « Equipped»

RPAS

Vs

Other Eq.

RWC+CA Alerts

Maneuver



Results: Scenario 2 for THALES FTS
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Non-Cooperative 
Sensors

Cooperative 
Sensors

ACAS Xu

Transponder

RPA

Non-Cooperative 
Sensors

Cooperative 
Sensors

ACAS Xu

Transponder

RPA

RPAS

Vs

RPAS

Maneuver

Maneuver

RWC+CA Alerts

RWC+CA Alerts

Remote 
Pilot Model

Remote 
Pilot Model



Results: Scenario 3 for THALES FTS
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Non-Cooperative 
Sensors

Cooperative 
Sensors

ACAS Xu

Transponder

RPA

Transponder

Other « Unequipped»

RPAS

Vs

Other Un.

RWC+CA Alerts Remote 
Pilot Model

Maneuver



Results: Scenario 4 for THALES FTS (Transponder Failure)
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Non-Cooperative 
Sensors

Cooperative 
Sensors

ACAS Xu

Transponder

RPA

Other « Unequippednon-cooperative»

Transponder

RPAS

Vs

Other Eq.

Maneuver

RWC+CA Alerts Remote 
Pilot Model



FTS Results for THALES
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ÅSimulation results for scenarios 1 and 2 (RPAS vs Other Eq. and RPAS vs 
RPAS) show that the CA Risk Ratio and LoWCRisk Ratio are below FTS 
thresholds meaning that ACAS Xu reduces significantly the risk of collision 
and LoWC.
ÅRegarding scenario 3 (RPAS vs Transponder) LoWCRisk Ratio is below FTS 

threshold but there are some cases of induced and unresolved NMACs that 
degrade significantly the CA Risk Ratio. Some examplesare reported in the 
next slides.
ÅRegarding scenario 4 (RPAS vs Transponder failure) CA and LoWCRisk 

Ratios are above FTS threshold meaning that reduction of the risk of 
collision and LoWCis not sufficient or absent.Some examplesarereported 
in the next slides.



Example n1 scenario 3 (no NMAC)
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TUAV

Transponder

HORIZONTAL VIEW VERTICAL VIEW

2280 fpm

2950 fpm

1350 fpm

720 km/h

457 km/h

345 km/h

2750 fpm



Example n1 scenario 3 (induce NMAC)
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TUAV

Transponder

HORIZONTAL VIEW VERTICAL VIEW ÅExtremely high 
Intruder speed 
below 10000 ft 
and very high 
deceleration (Not 
realistic path?) 

ÅACAS Xu guidance 
induces NMAC 

2280 fpm

2950 fpm

1350 fpm
Start vertical 
manoeuver

Start horizontal 
manoeuver

NMAC

720 km/h

457 km/h

345 km/h

2750 fpm



Example n2 scenario 3 (unresolved NMAC)
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HORIZONTAL VIEW VERTICAL VIEW ÅCA and RWC of 
ACAS Xu are 
inhibited for 
altitudes less than 
1000ft 

Transponder

TUAV

NMAC

245m = 803ft < 1000 ft



Example n3 scenario 4 (part 1, induced NMAC)
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MALE

NC_INT
(Transponder Failure)

HORIZONTAL VIEW VERTICAL VIEW

HMI

Intruder seen with 
NC sensorStart RWC 

manoeuver



Example n3 scenario 4 (part 2, induced NMAC)
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MALE

NC_INT
(Transponder Failure)

HORIZONTAL VIEW VERTICAL VIEW

HMI

Intruder not seen 
with NC sensor

ÅLimited FOV of NC 
sensors ρρπЈ ὃᾀȟρυЈ Ὁὰ)

ÅTowards an induced 
NMAC
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ÅDo FTS with related scenarios and metrics contribute significantly to 
the assessing of DAA systems in European airspace?



THANK YOU



Fast Time Simulation (FTS) Results 
TVAL.05.0 (EXE005 ςSOL0379) 

HONEYWELL

Petr Casek

                     17th February 2026



DAA Operational Acceptability ςSimplified Introduction 
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Airspace A-C (Solution 0379) Airspace D-G (Solution 0380)

Safety Net:
Role of DAA Collision Avoidance (CA)

Primary mean Primary mean

Tactical Conflict Management:
Role of DAA Remain Well Clear (RWC)

Auxiliary mean
Complementing ATC ςtraffic awareness, suggestive 

guidance, maneuvering upon ATC approval 

Primary mean

For RWC:
Å Safety objectives driven primarily by uncontrolled airspace
Å Operational acceptability challenges to large extent driven by controlled airspace & interaction with ATC

DAA Operational Acceptability Challenges:

Å No rigorous definition
Å Lack of operational data from real (non-segregated) environment
Å Comparison with TCAS II (the only real safety system with available reference data) is complicated
Å TCAS II TA has completely different role than RWC
Å TCAS II CA (RA) is usually very different than DAA CA (horizontal maneuvering included, differences in 
ŘŜǎƛƎƴ ƻōƧŜŎǘƛǾŜǎΣΧύ



Illustrative Results: Altitude Layer FL 50 ςFL135 
(1M encounters)
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TCAS II IntruderACAS Xu Ownship

Number of encounters with alerts

DAA RWC DAA RA TCAS II TA TCAS II RA

737352 4603484287629
No reaction

2058 29549 1986

Safety Metrics

Risk Ratio
(NMAC)

Risk Ratio
(LoWC)

0.0

0.0

All NMAC 
solved in 

both cases

0.0

0.0

All LoWC 
solved in 

both cases

73%
reduction

39%
reduction

57%
reduction
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Illustrative Results: Altitude Layer FL 50 ςFL135 
(1M encounters)

ACAS Xu Ownship TCAS II Intruder

DAA RWC DAA RA TCAS II RA

Time to CPA

A/C Spacing

94s 44s 37s

7.5NM 2.6NM 1.8NM

DAA Guidance Acceptability:

Å Split RA:                     0.6% of all RA
Å Reverse RA:               1.6% of all RA
ÅRWC guidance:        ~11 band changes per encounter

Deviations due to DAA (RWC) maneuvering:

Å Average Horizontal Deviation at COC/COT:   0.85NM   
Å Average Vertical Deviation at COC/COT:        135ft

CPA ςClosest Point of Approach
COC ςClear of Conflict, COT ςClear of Traffic



Conclusions/Recommendations
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Å ACAS Xu is very efficient in reducing both risks of mid-air collision and risk of Loss of Well Clear ς
both risks are mitigated even without reaction to RWC.

Å Reaction to RWC strongly reduce the number of RAs both for ownshipand intruder, however, RWC 
alerting rate is very high.

Å Alerting time provides remote pilot with sufficient time to solve the situation: 

Å RWC in average 72s prior RA and 94s prior Closest Point of Approach (CPA), 

Å TCAS II RA in average 44s prior CPA.

Å ACAS Xu RA guidance exhibits very small number of undesirable behavior (less than 2 %).

Å ACAS Xu RWC guidance is relatively dynamic Ąmore human-in-the-loop studies needed.

Based on the observed results it is not recommended to require for ACAS Xu that remote pilot always 
contact ATC in case of RWC alert but rather to preserve auxiliary role of RWC leaving aspecific reaction 
ǘƻ w²/ ƻƴ ǊŜƳƻǘŜ ǇƛƭƻǘΩǎ discretion.



Open Question
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ÅWhat additional/different metrics would you suggest to assess 
operational acceptability ςconsidering all relevant stakeholders?



Flight Test (FT) Results 
TVAL.06.0 (EXE006 ςSOL0379) 

HONEYWELL

Petr Casek

                    17th February 2026



Honeywell Flight Test in non-segregated European airspace
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Flight testing

Å Europe, 4 days in May 2025
Å Overall flight time above 13 hours
Å Airspace of Iceland, Germany, Netherlands, 

Czech Republic and Poland
Å Honeywell Embraer ERJ-170

Main goals of validations:

Å Evaluation of ACAS Xu operational behavior when running 
onboard aircraft in real (non-segregated) ATM environment
Å ACAS Xu running on laptop but receiving real-time inputs 

from integrated avionics

Å Comparison of TCAS II and ACAS Xu outputs
Å Observation of differences between the two safety  

systems sharing the same inputs

V Technical integration - ACAS Xu to read real time data from 
sensors and integrated avionics (GPS, IMU, Air data, FMS)

V Intruder data obtained from installed TCAS II



Honeywell Flight Test: Main Results
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Å No DAA (ACAS Xu) alert triggered during operations 
ςnuisance alerting not observed

Å Tracking & information about intruders provided by 
ACAS Xu on traffic display consistent with TCAS II

Å No unexpected or unwanted behaviour of the 
installed DAA system observed

Å In real time

ÅWithin post-processing analysis.

Maximum number of simultaneously tracked intruders: 29.



Honeywell Flight Test: Flight Profiles
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EUDAAS VALIDATIONS Solution 379
EXE009 and EXE011

EUDAAS Overview
Presented by: Ramin Dabiri

FTS By SAAB
Lead: Felicia Törning

Joint RTS by SAAB and LFV 
Lead: Jakob Gölén



EUDAAS OVERVIEW



DAA Projects EUDAAS 

EUDAAS = European Detect And Avoid System

European Defense Fund (EDF) project 

Collaboration between multiple different companies 
to create a standard for a DAA system  

Led by SAAB 
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DAA Roadmap 
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DAA Prototype on Falco 
Xplorer and MALE testbed

SESAR W2 - PJ13 ERICA A-C SESAR 3 - IRINA

2020 2021 2022 2023 2024 2025 2026

EUDAAS 1 EUDAAS 2

2027 2028

Validated system and standard 
baseline for developing a 
certifiable product

SESAR result baseline to 
assess ATCO acceptance

Updated EUDAAS to 
be used for ATCO 
acceptance in SESAR

... MIDCAS

< 2020

Iteration n.0
(3 internal steps)

Iteration n.2
(2 internal steps)

Iteration n.1
(2 internal steps)

Iteration n.3
(2 internal steps)

Iteration n.4
(2 internal steps)

(ED-238)
OSED DAA A-C

(ED-271A)
MASPS DAA 

A-G

(ED-329)
MOPS DAA

(DO-xxx) 
MOPS Active 
Surveillance

(ED-xxx)
MOPS EO/IR

(ED-xxx)
MOPS RADAR

CA CA + 
RWC

DAA ETSO

Sensors ETSO
(ED-258)

OSED DAA D-G

(ED-271)
MASPS DAA 

A-C

OSED / 
SPR-INTEROP

VALP / VALR

OSED / 
SPR-INTEROP

VALP / VALR

(ED-271B)
MASPS DAA 

A-G

(ED-xxxA)
MOPS DAA

DAA Demonstrator 
on Sky-Y

DAA Certifiable Product
MALE and T-UAV 

(ED-313)
OSED DAA A-G

PTS 
OCCAR 
Req.

TS/IRS



DAA Timeline 
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EUDAAS in flight tests 
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EUDAAS used in SKELDAR, TUAV/Falco Xplorerand DO 228 flight tests



EUDAAS FTS ςEXE009



Overview of EUDAAS FTS 
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Objective:
To validate the EUDAAS DAA system in A-C airspace with fast time simulations.
The simulated airspace will be based on correlated encounter models from Eurocontrol. 

Studies Covered: 
Å Nominal Operations
Å Non-nominal operations (simulated with only CA and without RWC)
Å C2 Link Delay
Å Interoperability between EUDAASand ACAS Xu/ACAS Xa/TCAS

Reference scenario: TCAS and ACAS Xa(Metrics have been compared)



Results of EUDAAS FTS 
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Risk Ratios, nominal batches 
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againstmode S or 
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At leastas goodas TCAS II 
reference

Passedfor all except
againstmode S or 
mode C equipped

intruders. (plotson 
nextslide) 
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Risk Ratios, nominal batches 
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Summary of EUDAAS FTS
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Overall good results for nominal and non-nominal scenarios 

Further investigation needed:

ÅWind Simulations 
Å Multi-ship encounters
Å Mode-S only and Mode-C only intruders



SAAB/LFV RTS ςEXE011



Overview
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Å RPS with DAA HMI
Å Qualified Pilot Å MALE

Å TUAV

Operational validation of acceptability from operational use by RP and ATCO related to DAA 
Å Analysing all DAA functions (TrAW, RWC, CA) and their effect of different Sensor characteristics
Å 4 days of validation

Full functional chain 
from sensors through 
avoid logics HMI and 
manoeuvring



Setup
ÅOperational Acceptability (ATCO and RP)

ÅNominal and Non-nominal conditions with regards 
to DAA
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Nominal scenario
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RPA

Intruder



Results
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Results
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0 1 2 3 4 5 6

I was ahead of the traffic

I started focusing on a single area or a specific area
of the sector

There was a risk of forgetting something important

I was able to plan and organize my work as I
wanted

I was surprised by an event I did not expect

I had to search for an item of information

Post-run questionnaire items relevant to situational 
awareness

0,00 1,00 2,00 3,00 4,00 5,00 6,00

I was ahead of the traffic

I started to focus on a single problem or a specific area of
the sector

there was a risk of forgetting something important (like
transferring a/c on time or communicating a change to

the adjacent sector)

I was able to plan and organise my work as I wanted

I was surprised by an event I did not expect (like and a/c
call)

I had to search for an item of information

RP Situational awareness ATCO Situational awareness



Results
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0 1 2 3 4 5 6

The system was useful

The system was reliable

The system worked accurately

The system was understandable

The system worked robustly

I was confident when working with the system

Post-run questionnaire items relevant for the 
trustworthyness of the system

0,00 1,00 2,00 3,00 4,00 5,00 6,00

the system was useful

the system was reliable

the system worked accurately

the system was understandable

the system worked robustly

I was confident when working with the system

RP Trust ATCO Trust



Contingency



Results
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Results

0 1 2 3 4 5 6

I was ahead of traffic

I started focusing on a single problem or a specific area
of the sector

There was a risk of forgetting something important

I was able to plan and organize my work as I wanted

I was surprised by an event I did not expect

I had to search for an item of information

Pos-run questionnaire items relating to situational 
awareness 0,00 1,00 2,00 3,00 4,00 5,00 6,00

I was ahead of the traffic

I started to focus on a single problem or a specific area
of the sector

There was a risk of forgetting something important (like
ǘǊŀƴǎŦŜǊǊƛƴƎ ŀκŎ ƻƴ ǘƛƳŜ ƻǊ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ŀ ŎƘŀƴƎŜ ǘƻΧ

I was able to plan and organise my work as I wanted

I was surprised by an event I did not expect (like and a/c
call)

I had to search for an item of information

RP Situational awareness ATCO Situational awareness



Results

0 1 2 3 4 5 6

The system was useful

The system was reliable

The system worked accurately

The system was understandable

The system worked robustly

I was confident when working with the system

Post-run questionnaire items regarding trust in the 
system

0,00 1,00 2,00 3,00 4,00 5,00 6,00

the system was useful

the system was reliable

the system worked accurately

the system was understandable

the system worked robustly

I was confident when working with the system

RP Trust ATCO Trust



Recommendations

¶ Testhow the DAAsystembehavesduringholdingsandparallelapproaches
to investigatenuisance.

¶ Performmore interestingplannednear mid-air collisionscenarios. During
this exercise,the NMACSwere dynamicallyinducedat the pseudo-ǇƛƭƻǘΩǎ
own discretion.

¶ Develop procedures for the ATCOsregarding the DAA system. Only
procedures for remote pilots using the system were used during this
validation.



Thank you for your time!



7
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IRINA Stakeholder Workshop 2026
17th February 2026

Solution 0379 ςSafety conclusions

Ángela Abad Gracia (INECO) ςSafety Expert
(angela.abad@ineco.com)
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Agenda

01 Safety Assesment Methodology

02 Nominal conditions analysis

03 Abnormal conditions analysis

04 Failure mode analysis

05 Main safety conclusions & recommendations
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1. Safety Assessment MethodologyςE-SRM (Eurocontrol)

SAFETY 
ASSESSMENT 
PLAN (SAP)

Definitionof
Safety 

Criteria(SAC)
(basedon AIMs)

Preliminary
hazard
analysis

Safety & HP 
Scopingand 

Change 
Assessment

Initial 
OPERATIONAL 

CONCEPT

SAFETY 
ASSESSMENT 

REPORT 
(SAR)

Evaluationof
Safety Criteria
achievability
(consideringVAL 

EXEsΩ results)

Failure
approach
analysis

(Identificationof
hazards)

Success
approach
analysis
(abnormal

conditionsof
operation)

Success
approach
analysis
(nominal 

conditionsof
operation)

SAFETY 
ASSESSMENT 

PLAN + 
OPERATIONAL 

CONCEPT

Safety Requirements (SRs)
Periodicworkshops with

partnersto validateresults
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2. Nominal conditionsanalysis

Pre-flight phase:

Å Contingency
procedurespublication

Å FlightPlanfilling

IFRRPASOperations:

Å FlyingSID.

Å FlyingSTAR.

Å Flyingen-route.

Å Use of ground-based
safetynets (STCA,APW
& MSAW).

Å Useof airbornetools to
avoid conflicts with
other aircraft (DAA).

Themain SafetyRequirementsderivedfrom this analysisarerelated to:
Å RPASflight planning:

o Publicationanduseof AIPinformationandother data+ availabilityof GNSS/Satellitecoverage.
o Inclusionof informationrelatedto emergencyandcontingencyprocedures(for example,alternateairport).

Å RPAScompliancewith current regulations: FPLsubmission,maintainingdirect two-way communicationchannel
with appropriate ATC,complyingwith ATCOsinstructions, or provision of info (onboard trajectory data and
relevantupdateswhenrequired- ExtendedProjectedProfileor EPP).

Å RPAScompliancewith equipmentrequirementsapplicableto the airspacewithin whichthey intend to operate.
Å RPASinfo about beingunmanned: useofάw9ah¢9έon first radio contact,or identificationof RPASon the CWP

throughdedicatedsymbology/ to other AirspaceUsers.
Å Use of standard ICAOphraseologyduring communicationwith ATCO(including the need to develop specific

phraseologyfor RWCalert communication).
Å Ground-basedsafetynetsbeingableto providepredictionandviolationalertsfor conflictsinvolvingRPAS.
Å Airborne tools to avoid conflictswith other aircraft being able to provide traffic awarenessinfo usingdifferent

sensors(cooperativevsnon-cooperative),andprovisionof RWCandCAalertsto the RP.
Å ATCOstraining: communicationlatency,RPASperformancesandcharacteristics,preventionof imminentor actual

hazardoussituationsfor RPAStraffic, capabilitiesof DAA(speciallyRWCfunction).
Å RPstraining: operatingin controlledairspace,capabilitiesof DAA.
Å Definition/ updateof procedures: transferof control of RPASbetweenATSUnits.
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3. Abnormalconditionsanalysis
Å RPAS Emergency

Activation: RPASavionics
failure with no possibility
to recover.

Å RPASFlying En-route and
TMA: loss of
communication.

Å C2 link loss. Thisincludes:

o FlyingSID.

o FlyingEn-route.

o FlyingSTAR.

Å Weather degradation or
suddenchangein weather
conditions (weather
conditionsnot accordingto
forecastedones).

Å Wake turbulence
encounter.

Themain SafetyRequirementsderivedfrom this analysisare related to:
Å Commonwith / adaptedfrom nominalconditions:

o RPAScompliancewith equipmentrequirements.
o Useof standardICAOphraseologyduring communicationwith ATCO(includingthe need to develop

specificphraseologyfor communicationof C2 link lossinformation).
o RPAScompliancewith current regulations: maintainingdirect two-way communicationchannelwith

appropriate ATC,provision of info (onboard trajectory data and relevant updates when required -
ExtendedProjectedProfileor EPP).

o Definition/ updateof procedures: transferof control of RPASbetweenATSUnits.
o ATCOstraining: managementof RPAScontingency/emergencysituations.
o RPstraining: managementof RPAScontingency/emergencysituations.
o RPAScompliancewith equipmentrequirements,for example,ModeStransponder.

Å RPAScontingencyand emergencyprocedurescompatiblewith existingemergency/failureproceduresfor
mannedaircraft.

Å Existenceanduseof analternativecommunicationmeans.
Å C2LLcontingency: use of a unique squawk(7400), automaticallyactivation of the pre-programmedC2LL

trajectory (as defined by ICAOfor en-route and TMA airspaces),alert to the RP,provisionof info to the
ATCO,presentationof RPAflight intention to the ATCOusingEPPreports.

Å Continuousreview of the weather along the RPASflight path done by the RP in order to anticipate
manoeuvres,levelchangesor reroutingin coordinationwith ATSunit.
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Thefailuremodes/ issuesthat havebeenconsideredrelevantfor
RPAS integrationare the following:

A PossibleRemote Pilot failureswhenoperatingRPAS in controlledairspace(nominal conditions).

B Possible ATCO failures when managing RPAS in controlled airspace (nominal conditions).

C Ground-based safety nets issues related to RPAS specificities (STCA, APW, MSAW).

D New airborne tools to avoid conflicts with other aircraft (Detect and Avoid - DAA).

E Issues related to the Command and Control (C2) Link (latency, loss of C2L, conflicting C2L trajectories).

F Possiblefailureswhile managingemergencies.

4. Failuremodeanalysis
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4. Failuremodeanalysis(A. RP failures when operating in controlled airspace)

What happensif:

Å RPAS Operator does not (correctly)
manage the definition, update and
submissionof a FP.

--------------------------------------------------------------

Å RPfailsto complywith ATCinstructions.

Å RPfails to implementATCinstructionsin a
timely manner.

--------------------------------------------------------------

Å RPAS infringes an airspace including
unauthorisedpenetrationof airspace.

Themain SafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

ÅCompliancewith the regulations when filling and
submittingthe FlightPlanĄ training.

ÅRPASFlight Plan including information related to
emergencyand contingencyprocedures(for example,
alternateairport).

Assumptions:
ÅThe local ATFMand the regionalATFCMunits

are trained to ensure that FPs contain the
necessary information in the appropriate
fields.

ÅThe current training of ATCOspreparesthem
for managingsituationsin whichthe FParenot
received.

ÅRPstraining to operate in controlled airspaceand
complywith the rulesapplicableto mannedaircraft to
interactwith ATCOs.

ÅRPASprovidinginformation aboutǎǳōǎȅǎǘŜƳǎΩhealth
statusto RPssothat technicalissuescanbe identified.

ÅRPAScommunication latency limited to the extent
that it is compatible with the current timeliness
requirementsof ATC.

ÅAssumption: ATCOs can detect possible
deviations or issues related to the RPA
expected behaviour due to their continuous
monitoringof traffic throughradar.

ÅAvailability of appropriate ground-based safety 
nets.

ÅRPstrainingto operatein controlledairspace.
ÅRPASprovidinginformation aboutǎǳōǎȅǎǘŜƳǎΩhealth

statusto RPssothat technicalissuescanbe identified.

ÅAvailabilityof appropriateground-basedsafety
nets.

ÅAvailability of appropriate airborne tools to
avoidconflictswith other aircraft .
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4. Failuremodeanalysis(B. ATCO failures when managing RPAS-nom)

What happensif:

Å ATCOfails to manage RPAoperations (ATCO
does not (correctly) assessthe traffic situation
and/or the feasibilityof clearances,considering
RPASspecificperformances).

Themain SafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

Å Identificationof RPASin CWP.
ÅATCOstrainingregardingRPAS.

ÅATCOstrainingregardingRPAS.
ÅAvailability of appropriate ground-based

safetynets.
ÅAvailability of appropriate airborne tools to

avoidconflictswith other aircraft .

Assumption: The current training of the ATCOs(TWR,APP,ACCUnits) prepares
them to:

o Provideinstructions,clearancesor flight planupdates.

o PerformadequateseparationproceduresbetweenIFR- IFR,IFR-VFRandVFR-
VFRtraffics.

o Input clearancesandrelevantdataadequatelyinto CWP.

o Detectpossibledeviationsor issuesrelatedto the aircraft expectedbehaviour
dueto their continuousmonitoringof traffic throughradar.

o Scanthe traffic in order to detect,assessandsolvepossibleconflictsbetween
different aircraft, in this case,the affectedRPASandthe traffic surroundingit.
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4. Failuremodeanalysis(C. Ground-based safety nets issues)

What happensif:

Å Thereis a lackof or incorrect adaptationof the
ground-based safety nets to adequate
thresholdsforŀƭŜǊǘǎΩdeclaration(predictionand
violation)for conflictsinvolvingRPAS.

Themain SafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

ÅATCOstrainingregardingRPAS.
ÅAvailability of appropriate ground-based

safetynetsĄ STND/ REG

ÅAssumption: ATCOs can detect possible
deviations or issues related to the RPA
expectedbehaviourdue to their continuous
monitoringof traffic throughradar.

ÅAvailability of appropriate airborne tools to
avoidconflictswith other aircraft .
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4. Failuremodeanalysis(D. DAA-relatedissues)
What happensif there is a

Å Failure/ degradation/ loss:

o DETECTED,in electronic traffic acquisition
system...

o UNDETECTED,in electronictraffic acquisition
system...

o DETECTED,in RPA traffic awareness
functionality...

o UNDETECTED,in RPA traffic awareness
functionality...

o DETECTED,in RPADAARWCfunctionality...

o UNDETECTED, in RPA DAA RWC
functionality...

o DETECTED,in RPADAACAfunctionality...

o UNDETECTED,in RPADAACAfunctionality...

Å Contradictoryinstructionsbetween ATCO
andRWC.

ThemainSafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

ÅRPASproviding updated information to RP,
regardingthe health status of the RPASif
the statusof anysubsystemisdegraded.

ÅThe DAA system ensuring that the
possibility of failure is reduced to an
acceptableminimumĄ STND/REG

ÅDAA meeting statistically defined metrics
and acceptabilitycriteria that are assessed
in encountersets.

ÅATCOs receiving training regarding: the
updated nominal operating method of the
DAA RWC and CA functions, and the
operatingmethod for abnormaland faulted
conditionsof DAA.

ÅDefinition of contingencyoperatingproceduresin order to
managea situation in which it is detected that the DAA
systemhassuffereda failureor degradation.

ÅAssumption: ATCOscandetectpossibledeviationsor issues
related to the RPA expected behaviour due to their
continuousmonitoringof traffic throughradar.

ÅATCOs training regarding the operating method for
abnormaland faulted conditionsof DAA. Specifically,the
ATCOshall be aware that DAAsensingincludesthe ability
of detectingnon-cooperativetraffic

ÅRPsreceivingtraining on the different capabilitiesof the
DAA system (TrAw, RWC& CA) and how he/she shall
respondto it.

ÅThere shall be enough time between the
first level of conflict (RWCalert triggering)
and the following one (CAalert triggering),
so that the conflict situation can be
corrected.

ÅSTND/ REG: Modification of Regulation
923/2012 to include behaviour in caseof
DAARWCandDAACA(sameasACASRA).

ÅRPsreceivingtraining on the different capabilitiesof the
DAA system (TrAw, RWC& CA) and how he/she shall
respondto it.

ÅThe HMI providing the RPwith methodsof distinguishing
different intruder surveillancesources.

ÅAvailabilityof appropriateground-basedsafetynets.
ÅRPAShaving airborne tools to avoid conflicts with other

aircraft, in this case,DAACAfunctionality, that need to be
certifiedandadaptedto the specificitiesof theseaircraft.
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Contradictory instructions between ATCO and RWC
Themain SafetyRequirementsderivedfrom this analysisare related to:

Causes prevention Operationaleffectsmitigation

ÅThere shall be enough time between the first level of conflict (RWCalert
triggering) and the following one (CAalert triggering),so that the conflict
situationcanbecorrected.

ÅATCOsreceivingtrainingregarding:
Å the updated nominal operating method of the DAA RWCand CA

functions.
Å the operatingmethodfor abnormalandfaultedconditionsof DAA.

ÅSTND/ REG: Modification of Regulation923/2012 to include behaviour in
caseof DAARWCandDAACA(sameasACASRA).

ÅRPsreceivingtrainingon the different capabilitiesof the DAAsystem(TrAw,RWC&
CA)andhow he/sheshallrespondto it.

ÅThe HMI providing the RP with methods of distinguishingdifferent intruder
surveillancesources.

ÅRPsoperating in controlled airspaceestablishingand maintainingdirect two-way
communicationchannelwith appropriateATCduringIFRoperations.

ÅRPsusing standardICAOphraseologyduring communicationwith ATCO. Specific
phraseologyfor communicationof RWCalert communicationshallbe definedand
kept consistentwith future ICAOrecommendations

ÅATCOstraining: consideringRPASperformancesandcharacteristicsin detectingand
solvingconflicts.

ÅAvailabilityof appropriateground-basedsafetynets.
ÅRPAShavingairbornetools to avoid conflictswith other aircraft, in this case,DAA

CAfunctionality,that needto be certified and adaptedto the specificitiesof these
aircraft
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4. Failuremodeanalysis(E. C2L-related issues- 1/3)

What happensif:

Å Thereis an inappropriatevoice-
voice communication latency
throughC2L.

Themain SafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

ÅRPAScommunicationlatency being limited to the extent
that it is compatible with the current timeliness
requirementsof ATC.

ÅATCOstraining on potential latency introducedby RPASin
performingtheir routineoperations.

ÅEnsurethat the availability of the C2L service close to
airportsishighĄ relaysto reduceC2Llatency

ÅC2 CommunicationsServiceProvider (C2CSP)informing
ATCO/ RPASoperator about the quality of the link and,
specifically,aboutan increasinglatency.

ÅATS Providers evaluation of the impact of C2 link
communications latency in their airspace and identify
measuresto reduceits impact,if necessary.

Å If a link degradation is detected, the number of RPAS
operatingin the environmentneedsto be limited.

ÅATSProviders evaluation of the impact of C2 link
communicationslatencyin their airspaceand identify
measuresto reduceits impact,if necessary.

ÅATCOstraining on potential latency introduced by
RPASin performingtheir routineoperations.

ÅAvailabilityof appropriateground-basedsafetynets.
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4. Failuremodeanalysis(E. C2L-related issues- 2/3)

What happensif:

AC2LLsituationarisesand:

Å RPAincorrectly executesa
C2LLcontingency.

Å RP incorrectly manages a
C2LLcontingency.

--------------------------------------------

Å ATCOincorrectlymanagesa
C2LLcontingency.

--------------------------------------------

Å There is an incorrect / no
coordination between the
ATCOand the RPduring a
C2LLcontingency.

Themain SafetyRequirementsderivedfrom this analysisare related to:

Causes prevention Operationaleffectsmitigation

ÅRPsreceivingtraining regardingthe operating methods,contingencyplans
andresponsibilityduringcontingencyprocedures.

ÅRPASbeing able to have pre-programmedC2LLtrajectories,which may be
recheckedandupdatedby the RemotePilotwhenneeded.

ÅRPAS systems checking that the pre-programmed/re-programmed
contingencytrajectory is not in conflict with terrain/obstacles. TheC2LLpre-
programmed/re-programmedtrajectory shallbe built with a protection that
ensuresthat it is alsoprotectedfrom terrain/obstacles.

ÅThe required pre-programmed trajectory equipment performance and
integrity standardsmeeting at least the navigation requirements in the
targetedclassof airspaceĄ STND/ REG

ÅAssumption: It is procedurallyexpectedfor
en-route / TMA (genericprocedure)that, if
an RPA loses the C2L, they will follow a
procedurallydefined trajectory accordingto
ICAOspecifications(PANS/ATMlost C2L).

ÅTheC2Linfrastructureensuringthat losslink
frequency is acceptable from a Safety
perspective.Ą STND/ REG.

ÅAt any time during the flight, the RPshould
be able to have accessto and provide ATC
the pre-programmedintentionsof the RPA

ÅThereshall be mechanismsfor a trajectory
update information sharing,during a C2LL
situation.

ÅAvailabilityof appropriate airborne tools to
avoidconflictswith other aircrafts.

ÅAvailabilityof appropriate airborne tools to
avoidconflictswith other aircraft .

ÅATCOsreceivingtrainingin the managementof RPAScontingencies.
ÅATCOsbeingable to identify the RPASthrough specificsymbologyin CWP/

first radiocontact.
ÅExistenceof mechanismsfor a trajectoryupdateinformation sharing,during

a C2LLsituation.
Å In case of loss of the primary communication link, existence of an

independentalternativecommunicationsystem.
ÅRPAScontingencyprocedurescompatible with existing ones for manned

aircraft
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4. Failuremodeanalysis(E. C2L-related issues- 3/3)

What happensif:

Å Two (or more)
different RPAS
have conflicting
C2LL pre-
programmed
trajectories.

A C2LL could be due to 
different causes such as the 
loss of the antenna after the 
collision with a bird, which 

may affect a single RPAS, or a 
signal loss, which may affect 

several of them.

Themain SafetyRequirementsderivedfrom this analysisarerelated to:

Causes prevention Operationaleffectsmitigation

ÅThe C2L infrastructure ensuringthat loss link frequency is acceptablefrom a Safety
perspective.Ą STND/ REG.

Å It shall be ensured that the availability of the C2L serviceclose to airports is high.
Therefore,it isnecessarythat:
ÅThe C2 CommunicationsService Provider (C2CSP)implements appropriate

means(redundancies),
ÅAirport Operatorsinstallrelaysor radio lineof sightstationscloseto the runway.

ÅProceduresto managecontingencysituations in order to avoid that more than one
RPASaffectedbya C2LLfly in the sameairspaceshallbedefined.

ÅATCOtraining in the managementof RPAScontingencies. Includingcommunicatingto
other RPASsplannedto fly in that sector/ incomingRPASthe possibilitythat the C2 link
couldbe lost.

Å In caseof loss of the primary communication
link: establishmentof communicationusingthe
independent alternativecommunication
system.

ÅAvailability of appropriate airborne tools to
avoidconflictswith other aircraft: if the C2 link
is not active (in the case of C2LL), the CA
functionwill automaticallyactivate.
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4. Failuremodeanalysis(F. Emergencymanagementissues)

What happensif:

Å Failure to set the
emergencysquawk7700.

------------------------------------------

Å Anemergencyariseswhile a
C2LLisactive:

o Failure to manage an
emergency occurring
while a C2LLisactive.

o ATCOis unawareof the
RPASemergencywhile
a C2LLisactive.

Themain SafetyRequirementsderivedfrom this analysisare related to:

Causes prevention Operationaleffectsmitigation

ÅRPAonboard systemsbeing able to internally analyse the
different failures that can lead to an emergency. In the event
that a multiple or major failure has been detected by the
systemĄ automaticallysquawk7700.

ÅRPASbeing fitted with a Mode S operabletransponderbeing
ableto operatein manualmode.

Assumptions:
ÅATCOscandetect possibledeviationsor issuesrelated

to the RPAexpectedbehaviourdueto their continuous
monitoringof traffic throughradar.

ÅATCOscan remind RPsto set the emergencycode,
oncetheyareawareof the emergency.

ÅATCOstraining in the management of contingency and
emergencyproceduresdefinedfor RPAS.

ÅRP training regarding the operating methods, contingency
plans and responsibilityduring contingencyprocedures,such
asC2LLandcommunicationloss.

ÅRPASproviding updated information regarding the health
statusof the RPASif the statusof any subsystemis degraded,
to the RP.

ÅRPAScomplyingwith equipment requirementsapplicableto
the airspacewithin which they intend to operate, and to the
specificflight rules.

ÅATCOstraining in the managementof contingencyand
emergencyproceduresdefinedfor RPAS.

ÅRPs training regarding the operating methods,
contingency plans and responsibility during
contingencyprocedures.

ÅAvailabilityof appropriateground-basedsafetynets.
ÅAvailability of appropriate airborne tools to avoid

conflictswith other aircraft.ĄDAAcontinueproviding
CAevenwith a C2LL.
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5. Main safety conclusions& recommendations(1/2)
Theintegration of RPASin controlledairspaceis plausiblefrom a safetypoint of view, giventhat:
Å Theidentified requirementsarefully implemented.
Å Theregulatoryaspectsareaddressedby the CompetentAuthoritiesof the EuropeanUnion(EuropeanCommission/ EuropeanMemberStates).
Å Thependingaspectsareanalysedandresolved.

Regulatoryaspects,related to:
Å The provision of information to ATCOsand the RPASoperator about the quality of the C2 link and, specifically,about an increasinglatency (C2 

Communications Service Provider (C2CSP)).Ą ICAOAnnex10- VolumeVI.
Å Theprovisionof adequatethresholdsfor the adaptationof the ground-basedsafetynets.ĄEUROCONTROLtechnicalguidancematerial.
Å C2L:

o TheCommandandControl(C2) infrastructureensuringthat losslink frequencyisacceptablefrom a Safetyperspective.
o Theavailabilityof the C2Lservicecloseto airports.
o TheRPASsystemsavailableto manageC2LLcontingencies,and the required pre-programmedtrajectory equipment performanceand integrity

standardsmeetingat leastthe navigationrequirementsin the targetedclassof airspace.
Å DAA:

o TheDAAsystemon eachRPASensuringthat the possibilityof failure is reducedto anacceptableminimum.
o Thespecificfunctionalitiesof the DAAsystem. Forexample,whena RWCcautionis receivedby the RP,the RPisnot allowedto manoeuvrethe RPA

to remainwell clearwithout prior negotiationwith ATC. Therefore,the pilot is requiredto communicatewith ATCthat mayproposea manoeuvre
that ismorecompatibleto the overallsituationthan that providedby the DAAsolution(SERA.11014of Regulation923/2012).

Å ATCOsadditionaltrainingneeds(Regulation340/2015).
Å RPsadditionaltrainingneeds(Regulation1178/2011).
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5. Main safety conclusions& recommendations(2/2)

Pendingaspectsfor future R&Dactivities:
Å Aspectsrelatedto the strategicplanningof operations(pre-tactical)havenot beenfully assessedor validated.
Å Mergingissueswhenperformingapproachmanoeuvresneedto be analysed.
Å RegardingC2Lprocedures,technologiesandinfrastructure,both the impactof latencyandthe managementof C2LLconditionsneed

to be further assessed.
Å CFITsituations need to be further assessed,especiallythe use of GPWS/ TAWS,since they have only been addressedfrom a

subjectiveperspective(ATCOs/RPsanswersto questionnaires)andregardingthe MSAWground-basedsafetynet.
Å DAAtechnologiesshallbe testedin more complexoperationalsituations,aswell aswith different surveillancetechnologies.
Å Abnormalconditions:

o Impactof waketurbulence: waketurbulencecategoriesof aircraft shouldbe further analysedconsideringRPASmodels,since
RPASmayhavespecificcharacteristicswhichrequireanadaptationof separationdistancesto this regard.

o Encounterswith adverse weather conditions that may generate risks associatedwith the operation, including potential
emergencies,must be properlyassessed. Phenomenasuchasicing,encounterswith cumulonimbuscloudsor LVPprocedures,
amongothers, must be thoroughly evaluatedto ensure full RPASintegration into controlled airspace. In IRINA,no type of
adverse-weatherencounterwastestedduringthe validationexercises,exceptfor somewind scenarios.



Thank you!
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Human Performance Introduction
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1. What is 
Human 

Performance?

Å Human Performance is a transversal area
within SESAR

Å It assessesthe impact on human factors
whena solutionis introduced

Å Focuseson the impact of changesin human
performancedueto solutionimplementation

2. Human 
Performance 
Assessment

Å Analysis of changes introduced by the
solution (SOL).

Å Assessment performed per area or
arguments and using results from
validations.

Å Identificationof issuesandbenefits.

3. Human 
Performance 

Outcomes

Å Issues: observedand materializedduring the
assessment.

Å Benefits: positive effects identified and
confirmed.

Å Recommendationsandrequirements.



Exercises with Human Performance assessment 
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Resultsanalysis
from RTS

RTS EXE001:
Improvement of
ground-based
safety nets
capabilitiesfor IFR
RPAS

RTS EXE003&EXE008:
Impact assessmentof RPAS
operation in nominal and
non-nominal situations,
with Remain Well Clear
functionalityusage

RTSEXE011: Real
time simulation
using EUDAAS
DAAsystemwith
ATCOand RP in
the loop



Argument 1: Roles, responsibilities, tasks and operating methods
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Ҧ Stable ATCO Workload (WL) and acceptable
SituationalAwareness(SA). DAAfunctionsimproved
anticipationof conflicts

Ҧ AcceptablewtΩǎWLandSA

Positive outcomes

Ą Proceduresfor contingencyscenarios(C2LinkLoss)needed
to be clearlydefined,for ATCOsandRPsinteractions

Ҧ Lackof information and training sessionsfor ATCOson
RPAScapabilitiesandexpectedservices.

Limitations

Ҧ Recommended training for pilots on DAA timeline of functions.

Ҧ ATCOs would benefit to be trained in the various RPA characteristics and performances..

Ҧ The ATCOs shall through training be made aware the RPAS may perform traffic avoidance in all 
dimensions (up/down and sideways).

Recommendations and requirements



Argument 2: Technical support and human-machine interaction
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Ҧ For ATCOsand RPs,DAARWCintegration in their
HMI supported to maintain acceptableWorkload
(WL)andSituationalAwareness(SA)levels

Ҧ The integration of RWCin !¢/hǎΩHMI helped to
anticipatecoordinationwith RPs

Positive outcomes

Ҧ Rapidchangesin RWCguidancechallenged!¢/hǎΩ
SA

Ҧ Limitationsin information providedby DAAsystem
(conflictcontext)challenged!¢/hǎΩSA

Ҧ ATCOsand RPsfound lack of training in how to
handleRWCalertsandCAmaneouvers

Limitations

Ҧ Ground-ground safety net parameters shall be configured appropriately to avoid generating 
nuisance alerts and to support timely management of conflicts.

Ҧ Provide ATCOs with specific training to familiarise with the new system functionalities: DAA 
capabilities, RWC and CA functions.

Recommendations and requirements



Argument 3: Team structure and communication
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Ҧ ATCOs considered that communication means
available(voiceandCPDLC)supportRPAsoperations
adequately

Ҧ Phraseologyused(plain language)supportedATCOs
in managing DAA situations and delivering
clearances

Positive outcomes

Recommendations and requirements

Ҧ Communicationlatenciesaffected the timelinessof
interactions between ATCOsand RPs,particularly
causingoverlapsandrepetitions.

Ҧ RPsfound the necessityto be trainedwith regardto
phraseologyrelatedto DAA

Limitations

Ҧ Further latency values should be tested in future exercises to further enhance the concept.

Ҧ ATCOs and RPs should be trained with regard to phraseology specifically related to DAA.



Argument 4: transition factors
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Ҧ Impacts on !¢/hǎΩjob satisfactioncausedby the
changes introduced by solution and technology
consideredacceptable

Positive outcomes

Ҧ !¢/hǎΩ ǘǊŀƛƴƛƴƎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦŀƳƛƭƛŀǊƛȊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƴŜǿ ǎȅǎǘŜƳ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎΣ ŦŜŀǘǳǊŜǎΣ 
and operating methods to enhance acceptance of the concepts.

Ҧ Training prior to RPA integration to classes A-C shall cover training & simulation needs, 
phraseology, aircraft pilot training, and remote pilot & RPAS knowledge. Training shall be 
conducted for ATCOs, RPs, and classic pilots

Recommendations and requirements

Ҧ Minor limitations with lack of familiarizationwith the new
DAAalertsaffected!¢/hǎΩacceptanceof the concept

Limitations



Conclusions and Next steps
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!¢/hǎΩ ²[ ŀƴŘ {! ƛƴ ƎŜƴŜǊŀƭ ŀǘ ŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭǎ 
within the Solution

Main conclusions

Next steps

DAA integration (RWC & CA) improved anticipation 
of conflicts, but system in development

RPAs: Specific performance characteristics, 
ŎƘŀƭƭŜƴƎƛƴƎ !¢/hǎΩ {!

Communication latencies affect timeliness in 
interactions ATCO-RP 

Phraseology used was adequate for ATCOs 

Training will be defined for ATCOs and RPs in DAA 
capabilities, RWC and CA functions.

Training sessions for ATCOs on RPAs capabilities and 
expected services.

Enhance conflict information provided by DAA system

Further latency values to be tested 

Training for RPs in phraseology (specially for DAA)



Questions
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a) Argument 1: Roles, responsibilities, Operating 
methods, tasks

From your perspective, Which of the HP Arguments is more critical for IRINA Project?

Accordingǘƻ ȅƻǳǊ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ǿƘƛŎƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎǎǳŜǎ Ƴŀȅ ŀŦŦŜŎǘ ƳƻǊŜ ƴŜƎŀǘƛǾŜƭȅ !¢/hΩǎ 
Workload and Situational Awareness?

1

2

c) Argument 3: Team structure and communication

e) The four arguments are equally critical

b) Argument 2: Technical support, human-machine 
interaction

d) Argument 4: Transition factors

a) Procedures for C2L Loss scenarios not clearly 
defined

c) Working with RPs poorly trained on DAA 
functions  

b) Lack of training for ATCOs in RPAs characteristics 
and performances

d) !ƭƭ ƻŦ ǘƘŜƳ ŀǊŜ Ŝǉǳŀƭƭȅ ƴŜƎŀǘƛǾŜ ŦƻǊ !¢/hǎΩ ²[ 
and SA



Questions
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a) An adequate configuration of the ground-
ground safety net parameters to avoid nuisance 
alerts

²ƘƛŎƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜŀǎǳǊŜǎ ƛǎ ƛƴ ȅƻǳǊ ƻǇƛƴƛƻƴ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘƻ ǎǘǊŜƴƎǘƘŜƴ !¢/hΩǎ {!Κ 

From your perspective, which measure is the most important to improve communication between 
ATCOs and RPs?  

3

4

c) Enhanced information provided by DAA system 
(conflict context)

b) Specific training for ATCOs to familiarise with the 
new system functionalities (DAA capabilities, RWC and 
CA functions)

d) All of them are equally important

c) Define a phraseology for DAA different from the 
one used between ATCOs and classic pilots

b) Assessment of different latency values

d) All of them are equally important

a) Training for ATCOs and RPs in phraseology to be 
used



Questions
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a) Lack of familiarisation with DAA alerts

!ŎŎƻǊŘƛƴƎ ǘƻ ȅƻǳǊ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ǿƘƛŎƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎǎǳŜǎ ǿƛƭƭ ŎŀǳǎŜ ƳƻǊŜ ƛƳǇŀŎǘ ƻƴ !¢/hǎΩ Ƨƻō ǎŀǘƛǎŦŀŎǘƛƻƴ 5

c) Working with RPs poorly trained on RPA 
integration to airspace classes A-C

b) Lack of knowledge of RPs and RPAs performance 

d) Working with classic pilots poorly trained on RPA 
integration to airspace classes A-C

e) All of them are equally important



IRINA Solution 0379
Conclusions 



SOL 379 Conclusions/ Takeaways
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DAA Operational feasibility and acceptability :

Å In terms of safety, DAAsystems,with RWCand CAprovide an effective additional safety layer. RWCgivesadditional
supportallowingearlydetection/anticipationof conflictsituations,receivedpositivefeedbackfrom both ATCOsandRP.

Å The results show that the level of safety is maintainedbetween the referencescenarioand the full RPASintegration
scenario,underboth nominalandnon-nominalconditions.

Å Somelimitations regardingalert timing and degradedmodes: in certain cases,the time betweenan RWCalert and the
requiredCAmanoeuvreis reduced,limiting the RPto requesta new headingor altitude from ATCOs. However,this can
be mitigatedthroughclearlydefinedproceduresandappropriatetraining.

Å FromATCOperspective, workloadand overall situationalawarenessremainedlargelystable,both in nominal scenarios
andnon nominalscenarios

Å FromRemotePilot perspective, workload remainedwithin acceptablelimits, with increasesmainly during DAAevents,
mainlylinkedto humanςmachineinterfaceaspectsandthe managementof alertsandmanoeuvresundertime pressure.

Å Somelimited situationsstill require further analysis,mainly related to communicationchallengesand coordination in
degradedor complexscenarios.



SOL 379 Conclusions/ Takeaways
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DAATechnicalfeasibility:
Å Nomajor technicalissueswere identified regardingour specificsystemtestsin the scopeof this solution, andthe

ATCsystemadaptationsmadefor our validations arecompatiblewith existingsystemarchitecture
Å ACASXuprovedtechnicallyfeasiblein the scopeof the validations, while EUDAASrequiresfurther development

for final technicalconclusions.

FTSrelated conclusions:
Å ACASXu showedstrongsafetyand operationalperformancein the simulatedencounters. Therisk of NMACand

LoWCwas significantly reduced with ACASXu RA maoeuvres, with further improvement when earlier RWC
manoeuvreswere applied. A small number of degradedresults were linked to limitations in the rare-event
modelling methodology rather than system weaknesses,highlighting key improvementsfor future validation
within IRINA.

Å Stronger models improve safety metrics, smoother models slightly reduce margins, but all remain within
acceptablebounds; pilot responsehasmoderateinfluence.

Å EUDAASimprovesboth safetyand operationalperformance,whether usingonly CollisionAvoidanceor the full
DAAfunctionality. Additionally,EUDAASperformswell againstTCAS-, ACASXa- andACASXu-equippedtraffic and
hasshownrobustnessto C2 link delays. Main limitations occurredwith Mode C/Sintruders without ADS-B Out,
likelydueto challengingencountermodels; further simulationsareneeded



IRINA Solution 0379
STD & REG recommendations from Sol 0379



Regulation and Standardisation key notes
Sol 0379
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ÅSafetyand systemenhancementsare requiredτ includingimprovedground-basedsafetynets, refined alert thresholds,and

further validationof detect-and-avoid(DAA)systemsunderdiverseoperationalconditions.

ÅRegulatory gaps persistτcurrent rules lack clear requirements for human-performance training, C2-link usage for non-critical 

communications, operational planning for nominal/emergency trajectories, and reporting of non-cooperative intruders.

ÅCommunication and coordination issues remain unresolvedτ including unclear phraseology for remain-well-clear (RWC) 

procedures and insufficient guidance on protecting airspace structures from uncontrolled RPAS activity.

ÅTechnical limitations must be addressed, such as communication latency in C2 links, the need to adjust safety-net timing 

parameters, and incomplete validation of onboard DAA across mixed surveillance environments.

ÅOperational challenges complicate integrationτ including remote-pilot/ATCO situational-awareness issues, increased controller 

workload, delayed conflict resolution, and limited trust in automation.

ÅImprovements depend on training, procedural refinement, and interoperability, requiring updated encounter models, more 

complex operational scenarios, clearer DAA procedures for remote pilots, and expanded testing with systems like ACAS Xu.



IRINA Solution 0379
CBA



SOL 379 ςCBA
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Å CBAfor IRINASolution379indicatesa positiveandgoodbusinesscasefor enablingRPASIFRoperations
in classesAςC.

ÅWhile the results are promising, several data components need to be closely monitored when
progressingtowards initial deployment,especiallyconcerningthe traffic and fleet projections,benefits
quantification(only the cost-efficiencybenefitsbeinginitially monetized)andscenariosdescription.

Å Continued stakeholder engagement, validation data collection, and refinement of modelling
assumptionswill be essentialto progressivelyimproverepresentativenessandqualityof CBA.

Å Furtherdetailswill be givenin followingworkshops



IRINA Solution 0379
Final Recommendations



Sol 379 Recommendations
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Å Extendoperational scenarios: Recommendingin next phasesmovingtowardsmore realisticand demandingoperational
scenarios,includingmultiςaircraftencountersandincludingmorecomplextraffic situations.

Å Human-in-the-loop: involvea largernumberof remotepilotsandATCOsin future exercisesto capturebetter variabilityin
operationalstrategiesandhumanperformance.

Å Furtherassessmentof DAA: future validationsshouldincludedifferent surveillanceequipage,suchasMode CandMode
Sintruders,anda wider rangeof nominalandnon-nominalsituations.

Å Clarifythe operational role of RWCin controlled airspace: RWCalert andsuggestiveguidancewill be alwaysassessedby
remote pilots and only if he/she considersthe avoidancemaneuveringas neededhe/she will contact ATCaskingfor
clearance. Furtherrefinementof RWC- relatedprocedures,trainingmaterial andguidanceis thereforerecommended

Å Phraseologyalignwith ICAO: It is recommended: definedspecificphraseologyfor RPAS-relatedsituations,suchasC2 link
lossor the communicationof RWCalerts. Also, future validationsshould apply ATCOproceduresdefined in the ICAO
SARPsandPANS-ATMproposedamendmentsdevelopedby the ICAORPASPanel.



Sol 379 Recommendations
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Å Communicationlatency needs further assessment: the voice delay between the remote pilot and the ATCOshouldbe
further analysedandtested,andit shouldbeascloseaspossibleto the delayscurrentlyexperiencedin mannedaviation.

Å FTS: improveencountermodelling,methodologiesand interoperability
Refiningencountergeometryanddynamics,integratingmulti-shipencountersin A to Cairspace,andrevisitingencounter
modelsthat led to degradedsafetyresults.
Nextprojectneedsto cleardefinepreviouslyassumptionsaboutsensorsperformance,Remotepilotsmodels

Å Future R&I may focus on extending interoperability assessmentsto additional operational contexts and equipage
combinations,in order to further consolidatemixed-equipageoperationalconcepts.

Å Extend DAA validation to different weather conditions,multi-ship encountersin AςC airspace,and updated encounter
models,especiallyfor previouslydegradedscenarios.

Å Establishstatisticson aircraft equipagein Europeanairspace,focusingon Mode C/Swithout ADS-B Out, anddefinea clear
nomenclaturefor intruder equipmentfor DAAvalidation.

Å Safetygapsand : pre-flight management,CFITscenarios,traffic merging,emergencyprocedures,weatherdegradationand
waketurbulence.

Å Training needs for next phases: specific training on DAA-related procedures, phraseology and RPASperformances
characteristics.



SOL 379 ςOpen discussion
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Which step would be the most challenging in moving SOL 0379 from this 
validation to operational deployment? Operational/technical/ regulatory 
difficulties?

A. Scaling up to higher traffic density and complexity

B. Ensuring reliable C2 link performance and managing latency

C. Updating procedures and providing effective training

D. Obtaining regulatory approval and certification



Thank you for your attention!
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