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IRINA  soL 0379whatisit about?

Validate the RPAS&lll integration into the controlled A to C airspaces
0 Assesprocedures& communicationdetweenATCGand RP
o Improving DAA provision and enhancingATM infrastructure and services

associated

o0 Improvementof groundbasedsafety netsto adjustto RPAarticularities
(performance (2L associatedielay)

o0 Keyperformanceareasaddressedby this solution are Accessand Equity,

Safetyand Efficiency
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Integration A to C
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IRIN AOperationabnvironment, traffic, CNS

A AirspaceclassesA, B and C (ATCprovides
separation) ATC is responsible for IFR
separationboth againsttiFRand VFR

A Enroute and TMA environment
Medium/Lowcomplexityand density

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

A Missions Travel without segregation,
military missions, surveillance (Specific
cases

A Performance dronesperform more slowly
than manned aircraft(jets, commercial
aviationX )

A RR.ATCcommunicationsand the C2 link:
latencyand C2link-lossscenarios

Nominal

Conditions

Non
nominal

Use Cases

IFR RPAS
Operations
SID, STAR

IFR RPAS
Operations
Route

Ground-based

Safety Net: C2 link loss

STCA, MSAW,
APW
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Fromyour perspective,what is the main barrier today to achievingfull RPAS
integration in controlled ClassA¢Cairspace?

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
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Intruder

IRINA  Solution 0379: DAA Key Enabler -

*

A Traffic Awareness o
A¢. S AYTF2NIX¥SRE
A Remain Well Clear

A é 5 2 y Q l.] é. CV) | N\E 2 TL,}ficK«arSesN\E é — RPAL/TQ/ ‘
A Collision Avoidance e
A¢52yQi OEff)\RSé@‘
‘/\N r' \ Air Traffic Control ',L“
As511 Aa I 1Sé SyFroftSNI F2NI AYUISANFIGAYT wt! { Aydz

detect and avoid traffic in an unmanned context.
A 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¢Eskopean
ACAS Xu through dedicated exercises.

S Co-funded by
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IRINA Solution 0379: Enhanced Ground bassNETS

V Enhanced Grountlased Safety Nets (SNETS) support
RPAS integration by considering specific characteristics
such as RPAS performance, C2 Link latency, andtATCO
Remote Pilot interaction.

LLLLLLL

20L 31» MD PRADOSBE

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

V Positioned in the third layer of conflict management, Bl I i
SNETs include STCA, APW, and MSAW, adapted to RP2 ¥ R

CWP adapted to RPAs+ Enhanced SNETSs functionalities

B Co-funded by
L the European Union
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IRINA  Solution 0379: Validation Exercises

FastTimeSimulation(FTS)
V 4 FTSEXxercisesTVALO2 (THALESIXSAFRAN)VALOS (HISRO)TVALO7 (DSNA),

TVALO9 (SAAB)

Forthis EXE& seriesof fasttime simulationswasperformedusingthe encountersets
generatedby Eurocontrol

RealTimeSimulation(RTS)
V 4 RTSExercisesTVALOL (INDRA)TVALO3 and TVALO8 (SAFRANDSNA)TVALLL

(SAAB)
Forthis EXEsglifferentsair traffic scenariosvere replicatein realtime, allowing ATCto
interactasthey would in actualoperations

FlightTest(FT)
V 2 FTExerciseTVALO4 (SAFRANY,VALO6 (HISRO)

TheseEXEgonsistedof live operationalexerciseaisingreal RPASo validatesystems
underrealflight conditions

S Co-funded by
R the European Union
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Improvement of groundbased safety nets capabilities for
RPAS
TVAL.01.0 (EXEO0QISOL0379)
INDRA, ENAIRERDAINECO

Maria del Carmen Jiménez Moled®NETs expert

17th February2026
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IRINA TVAL.01.0 (EXEQOZOL 0379)

Context -
A Operatingenvironment TMA& Enroute, classA-C
A Multiple RPASsimultaneouslyflying on the simulationwith IFRtraffic : o

Scenarios | | 1= ARG -
U Nominalsituations RPAS8ying SID Enroute and STAR ) o
U Non-nominalsituations C2LLcontingency |

A Medium density and complexity environment with representative differences between RPASand '_: ‘ A ?
mannedaviationperformance e Madrid TMA + 1 sector of Madrid AC(g

A Latency2s+2s 6/raisesy [ 2p}

Assumptions

Scenariosntentionally designedo createshortterm conflictsto test the adaptedSNETsystem
TrafficVolume flight plan data of real air traffic from July2019

Suboperatingenvironment: mediumcomplexity/density

Onboard Equipmentfor mannedaircraftno changes

SeparationJurisdiction ATQetainsresponsibilityfor separationprovision

o To T Do Io

Actorsand Platform
A 2 ExecutiveControllersfor the conflict managementestingnew SNETsnprovements

A 4 PseudoRemotepilots manipulateflight controls of a remotely-piloted aircraft during flight time and
alsooverseesmplementingoverthe RPA&nyinstructionissuedby ATCOs

A iTECbasedsimulation platform which integratesthe adapted (enhanced)safety nets module and an
HMI CWPto supportthe interaction of the controller with the systemand RPAsscenariost+Latencyin

S ESRwhe IR ORPAS, |
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IRINA ENHANCED SNETS, Fapasific Adjustments: TIME DELT.

A SNETs will adapt its calculatioméen radar data identifies the
aircraft asunmanned (RPAS) ;

A Alert thresholds(for both prediction and violation) will be t+
adjustedto better suit conflicts involving RPAS. a==A

A Timeto-conflict parameterswill be modified by adding

to the current default values
Earlier alerts.Allowingmore margin for conflict resolutiordue to

wt! { NBaLR2yaS oRSftlIeZ fAYAUSR LISNF2NXIYyOS

EX :120+ 40% t= 120+ 48= 168s
>%
. R
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|IRINA Enhancedxtrapolationcalculations

A Conventional SNETslies on a linear extrapolation: cases wieonflicts are shown too late to be resolved.

A Enhanced SNETroduce circular extrapolation: as demonstrated higher accuracy compared to the Linear
one-> conflicts are detected earlier and more precisely.

A Earlier alerts support ATCOs to resolve the conflMtdtinypothesis extrapolation is the optimal extrapolation
identifying higher number of potential confligtallowing timely alerts-> reducing the % violations.

APW case
Timelyalert

Linear extrapolation

Reference vs solution HRoute

Circular extrapolation

sesar’
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STCA case
Timelyalert

Linear extrapolation Circular extrapolation Multihypothesis

- .
-------------

3 the European Union

=——p Linear extrapolation

/—f—‘ Circular extrapolation

~-----p Track’s trajectory
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IRINA Solution 037% EXE00t Conclusions

RPAsgdentification : RepresentingRPAswith a distinct symbol on the CWR as well as maintaininga list of flying RPAshelpsreinforce! ¢ / h & Q
situationalawareness

A Deltaconfigurationdiffer dependingon the environment Theoptimal deltasconfigurationfor the validatedscenario
A APWand MSAW->25%increase
A STCA>TMA 60%andEnroute: 50%increase
V Thepercentageof violations asa function of the numberof conflictsin eachrun decreasessthe deltasandextrapolationare adjusted

A From safety perspective EXB01 hasdemonstratedthe needto enhancedsafety nets (increasedhresholds+ multi-hypothesisextrapolation)to
supportRPASntegrationin controlledairspaceclassefto C
A Thecommunicationdelay s critical in establishingan adequatesafetylevel It negativelyimpactedall tested scenariospoth referenceand
solutioncasesandacrossen-route and TMAairspace
A Adelayof 2 secondgper communicationwastested, and was consideredunacceptableoy ATCOsespeciallywhen there is a mix of fast and
slow aircraft andwhenthe communicationfrequencyis overcrowded

A Theresultsshowthat human performancewithin the evaluatedconceptis generallyconsistentwith controller capabilitiesand limitations, although
certainareasrequire further refinement

A Inscenarioghat appliedthe multi-hypothesisextrapolationthresholdswith bestdeltasconfiguration,controllersdid not experiencenuisance
alerts,workloadremainedoptimal andtrust in the systemincreased

A Theanalysisof team communicationindicatesthat the defined phraseologygenerallysupportedcontrollersin deliveringcomplexclearances
in both nominalanddegradedscenarios

A Job satisfaction,consideringthe changesintroduced by the RPAS¢an be consideredacceptable,even the conditions differed from real
operationsandaffected! ¢ / Ipeic@ptionof the concept

Co-funded by
the European Union 13
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IRINA
Solution 037%¢ EXEOOt Recommendations

A Regardingenhancedgroundbasedsafetynets, functionalities mustbe adaptedto the specificcharacteristicef the
target operational environment, including the type of traffic, associatedcomplexity, coverageof the area of
application,andother intrinsicfactors Standarizationand Regulation

A It isrecommendedhat ATCQirraining be tailored to the characteristicof that specificairspaceso that controllers
becomefully proficientin the scenariowherethe enhancedsafetynetswill be deployed

A It isrecommendedto developa dedicatedperformance model for RPASincludingtheir specificmaneuverability,
missionprofiles and latencyaffected responseswould significantlyimprove the reliability and representativeness
of future validations

A Acceptable communication delay thresholds must be defined to ensure safe integration A 2-2second
communicationdelaywastested and deemedunacceptabldoy ATCOsgspeciallyin critical situations

A Totest the enhancedSNETsystemthe scenarioswere intentionally designedwith high number of conflictsand
alerts, it is recommendedthat further testing be conductedunder more realistic scenarios usingthe deltas or
thresholdsconsideredadequateby the controllers,in order to fully maturethe concept

S Co-funded by
AN the European Union 14
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IRINA
Solution0379¢ EXEOOL Yourview matterd

Which aspectsdo you think have the greatest impact on ATCOswhen
using ground-basedsafety nets for the integration of RPASperationsin
ClassAc¢Cairspace?

A. ATCQOncreasedvorkload

B. Delaysn RRRATCQommunications

C. Qlinklosssituations

D. Differences in performance between RPASand conventional C
aircraft

PUREl Co-funded by
LRI the European Union




ACAS Xu Real Time Simulation (RTS)
TVAL.03.0 and TVAL.08.0 (EXEOO3 and EXEB@80379)
DSNA

Yannick Seprey
17th February 2026
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IRINA
TVAL.03.0 and TVAL.08.0

EXEDO3 and 008 Solution 0379

Environment

A ClermontEerrand TMAs Class D and E. Cl&
C separation applied (IFR separated from 3.
IFR and VFR) for the RTS.

A Low/medium complexity

A Diverse traffic and tasks for ATCO:
C Manage Rodez approach

C Departures and arrivals from/to small  y+~0 1M1 sereensh@

aerodromes in the vicinity(~30NM during RTS i
around) SN

ClermontFerrand
VFR map

P e

PUREl Co-funded by
B the European Union
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IRINA

TVAL.03.0 and TVAL.08.0
EXEDO3 and 008 Solution 0379

Scenario

5&% traffic from 30 of June 2024: IFR and

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

All other IFR and VFR fligseudopiloted

Oneaircraft flying VFR simulated a rogue non
cooperative aircraft

Several conflicts and loss of well clear
%RJR“OH were generated on Safran Patroller

A Thales RPAS simulated a search and rescue
pattern

o Do o o Do

PUREl Co-funded by
B the European Union
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SafranPatroller

Thales UAR00trajectory
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IRINA

TVAL.03.0 and TVAL.08.0
EXEOO3 and 008 Solution 0379

Conclusions
A'aS 2F GKS LINBFTAE GNBY2:GS¢ 4SSttt I OOSLIWISR I ¥R
No issues to use the RWC coordination phraseology proposed at the same of the RTS.

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

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

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

wt! { LI NOAOdzZ  NJ a+Cw (GeéLlSag GNI2SOG2NARSa y2i

RPAS integratiorequirestrainingon aircraft/systems performances and
characteristics.

o o To Do Do I»

B Co-funded by
LS the European Union
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Fast Time Simulation (FTS) Results
TVAL.02.0 (EXEOQSOL0379)
THALES SIX

DavideCavone
17th February 2026
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IRINA
AGENDA

AFast Time Simulation (FTS): How does it work?
ASafety and Operational metrics

AAircraft equipage models

ARemote Pilot model for THALES FTS (Basics)
AFTS scenarios and resuftis THALES
ASimulation examples




IRINA -|+.\_
FTS: Howloesit work? it \+ """" 1

A Severamillions ofclose 2aircraft encounters fronthe European Collision Avoidance Faste
Evaluator (CAFE) Revised Encounter Model for Eu _EIQIEhav_e been used to simulate DAA
(Detect and Avoid) functionality on RPAS (Remotely Piloted Aircraft Systems), i.e. simulated DAA
are ACAS XandEUDAAS

A Correlatedencounters generated by Correlated Encounter Model (CEM) for solution 0379 involve
at least one aircraft under ATC ancdummcorrelatedencounters by Uncorrelated Encounter Model
(UEM) for solution 0380 both aircraft are not under ATC.

A Safetyencounters are intended for estimating collision risk aperational encounters for
estimating alert rates.

A The encounters from CEM and UEM are split into 2 groups:
A RPASRPAS i.e. an RPAS meets another RPAS
A RPASther i.e. an RPAS meets a FRRAS aircraft.

AdhUOKSNE |ANDN) Fda OFy 0S <X adsdl aJrdSsRonderoinddlya /! { ¢
Transponder or nottransponding
Aawt! { € FTANONI TG FFNB SldaALLISR gAGK | 511 3aeads

TN Cofunded by CAS = CollisiohvoidanceSystem

"., RN the European Union




IRINA -|+.\_
FTS: Howloesit work? it \+ """" 1

A RPAS includes:
A LUAS = Light Unmanned Aircraft System
A TUAV = Tactical Unmanned Aerial Vehicle
A MALE = Medium Altitude Long Endurance

A Within each group, sets of encounters are organised by altitude layeds 1
A Below FL50 (approach/ GA operations)
A FL50 to FL135 (TMA)
A F135L to FL285 (transitioning)
A Above FL28%f+-route)

A Horizontal behaviour was classified@snt-to-point or loiter. Point to point follow a
clat?smal waypoint route whereas loiter corresponds to a racetrack pattern or combing
pattern.

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

RAAA Co-funded by
AR the European Union 23




| Rl NA NMAC = Neaklid Air Collision

Safety metrics

ASeveral metrics have been defined to assess safety and operational
performance of DAA systems. The most significant in FTS donGohisson
Avoidance Risk Ratio and Loss of Well Clear Risk Ratisafety encounters

AThe ratios express the benefit of DAA in proportional terms, as follows:
~___ ATCSeparation Assurance Volume Rty

I "QE OO 6 6 QOB O QIR el seraraton Thedhioid N
| QE V05600 WHD

Y'YO O

. 5§ Colision Avoidance Threshold
1 7, 144 4 € LG Y/ v 37, () — L e
NG £ ¢ | QE V¢ wo QOO | S s,
U 8 m O \ e N ’ LR Y/ AL/ YA g E ‘\E % g Eg
| QE O 0o Q0 D = | & 5 =S
JERll Co-funded by m 1000ft

LS the European Union




IRINA

Safety metrics

AThere are two components of the ratio:

Alnduced Risk Ratio (IRBjicounters where there was no NMA®WC
without DAA and where DAA induced an NMIAGWC

i QF WE Qo6 L £ wd QOB 6
I QEVO OB ¢ wd Q0 MWD D

oYY

AUnresolved Risk Ratio (URR): encounters where there was already an
NMACLoWGwithout DAA and where DAA failed to resolve the NMAWYC

oy I Q€ Ore 1 Qi £00DLO'AEQE OB QIO 6
I QEQO O ¢ Wb Q0 TODD

B Co-funded by
LS the European Union
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IRINA

Safety metrics

ATypical values of Ratios thresholds for FTS depends on the type of
Intruders in an encounter:

~r ~7

Intruders equipped with a CAS and TUTT T Tt
transponder

Intruders with only a transponder Tip Y T
Non-cooperative intruders (non Tto )
transpondingaircrafts)

AThese values come frol@AO evaluation

B Co-funded by
LS the European Union




IRINA

Operational metrics

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

ATypical operational metrics are:
ARate of unnecessary RWC caution alerts (not in ATM Separation Volume)
ARate of RA encounters with large separation
ADistribution of time between initial RWC alert and initial RA alert
ARate of RAs against a single aircraft
ARate of RA encounters with high deviations

27
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guipage models for RPA
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/ACAS Xu/ EU DAAS\ \

Interrogator

L Mode S and C

= Tz |

-

Collision
Avoidance

ADSB Receiverb

(CA) &Remain

-

Sensors

Non-Cooperative

Well Clear
(RWC)
functionalities

~

|

Radar or Electro
Optical

S "I/

RWC+CAlerts
Maneuver
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Remote
Pilot Model

)

RPA /
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VERTICAL
AZIMUTH SPEED

IRINA

ACollisionAvoidancgCA)

AThe pilotfollowsvertical and horizontal Raccording £ §
to ownshipaircraft capacitieswith atypicaldelayof
oS

ARemainwell Clear(RWC)

AThe pilotmanoeuversn order to reachthe closest
azimuthand vertical speed out of thgellowbands,
accordingo ownshipaircraftcapacities Incontrolled
alrspacehe pilot waits 15sbefore startingthe
maneouveyotherwisebss.

AN Co-funded by
o the European Union




IRINA
Results: Scenario 1 for THALES FTS

4 N

( Cooperative n d
L Sensors ransponder

0 ACAS Xu RWC+CAI
Non-Cooperative _erts Remote
RPAS . Sensors ) Maneuver RPA Pilot Model
N J
Vs 'é‘
4 b ~N
Other Eq _
Cooperative ACAX Transpond
Sensors a ponder
Other « Equipped»
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IRINA

Results: Scenario 2 for THALES FTS

.

Cooperative
Sensors

H Transponder ]

~

ACAS Xu
( Non-Cooperative — P-??Tﬂoﬁ |
RPAS Sensors - Maneuver RPA o
\_ /
Vs =
e N
RPAS Cooperative
Transponder
Sensors

(&

.

( Non-Cooperative

Sensors

ACAS Xu

J

RWC+CAlerts
Maneuver
RPA [

Remote
Pilot Model

)

J
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IRINA

RPAS

Vs

Other Un.

Results: Scenario 3 for THALES FTS

.

Cooperative
Sensors

.

( Non-Cooperative

Sensors

H Transponder ]

RWC+CAlerts

J Maneuver R PA

ACAS Xu

~

J

((8))

{ Transponder ]

Other « Unequipped»

)

|

Remote
Pilot Model

|
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IRINA

RPAS

Vs

Other Eg

Results: Scenario 4 for THALES FTS (Transponder F

N\
e

Ll

ACAS Xu

Sensors

Non-Cooperative

RWC+CAlerts

RPA

Maneuver

\

S

((c-»)

T e
\\\\ﬁ\\\\\\\\\\\

|

Remote
Pilot Model

|
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IRINA
FTResultdor THALES

ASimulation results for scenarios 1 and 2 (RPAS vs Other Eq. and RPAS vs
RPAS) show that the CA Risk Ratiolao\CRisk Ratio are below FTS
thrgsLh%dé meaning that ACAS Xu reduces significantly the risk of collision
andLo

ARegarding scenario 3 (RPAS vs Transpohd®¥CRisk Ratio is below FTS
threshold but there are some cases of induced and unresolved NMACs that
degtraclzlg significantly the CA Risk Ratio. Some exampagported in the
next slides.

ARegarding scenario 4 (RPAS vs Transponder failure) CAM@Risk
Ratlos are above FTS threshold meaning that reduction of the risk of
collision and_.oWGQs not sufficient or absenEome exampleare reported
In the next slides.
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__________________________________________________________________________________________________________________

5.44 km

720 km/h

21,32 km £ 2.31 km {4.13 ikm

VERTICALMIEW

238.700s

_________________

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

....................................................................................................................

_______________________________________

............

_________________________________________________________________________________________________________________________________________________________________________________________

457 km/h

. Transponder

state: FOI.LOW| bst eps=2701, dawn ndex=2700
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Example nl1 scenario 3 (induce NMAC)

18e. 200

VERTICALMIEW AExtremely high
' Intruder speed
below 10000 ft
| g and very high
51=1m ----------------- 2zszm ﬁ ------------------------- deceleratlon (NOt
‘ ' realistic path?)

AACAS Xu guidanc
Induces NMAC

2280

_______________________________________________________________________________________________________________________

720 km/h

Start horlzontal
manoeuver

.................................................................................................................................................................
- v

_________________________________________

B e e

1350fpm

.......

PRl Co-funded by
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IRINA

Example n2 scenario 3 (unresolved NMAC)

T HORIZONTALMIEW™ " VERTICAUNIEW . . ACA and RWC of
ACAS Xu are
Inhibited for
altitudes less than
1000ft

PEREl Co-funded by
LWL the European Union 38




HMI
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IRINA
Example n3 scenario 4 (part 2, induced NMAC)

HMI

a1 3 N c N ! 2 1
X '—‘.:‘_ km ;—_.:..-':rr ' 1.31 km

HORIZONTAL VIEW VERTICALMIEW

Intruder not seen
with NC&ensor

ALimited FOV of NC
SEeNsSors pp i puvOMn

ATowardsaninduced
1 : ‘ : NMAC




IRINA

ADo FTS with related scenarios and metrics contribute significantly to
the assessing of DAA systems In European airspace?

B Co-funded by
LS the European Union
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IRINA

THANK YOU




Fast Time Simulation (FTS) Results
TVAL.05.0 (EXEOQOL0379)
HONEYWELL

Petr Casek
17th February 2026
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IRINA DAA Operational Acceptabilgysimplified Introduction

SR e Primary mean Primary mean
Role of DAA Collision Avoidance (C, y y
Tactical Conflict Management: comblement A%g:a:f}’ mean ; Primary mean
. omplementing raffic awareness, suggestive
Role of DAA Remain Well Clear (RV guidance, maneuvering upon ATC approval

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

DAA Operational Acceptability Challenges:

A No rigorous definition
A Lack of operational data from real (n@egregated) environment
A Comparison with TCAS Il (the only real safety system with available reference data) is complicated
A TCAS Il TA has completely different role than RWC
A TCAS Il CA (RA) is usually very different than DAA CA (horizontal maneuvering included, differe
RSaAdy 202SO0AQBS&aAsZX0

44




IRINA

(1M encounters)

Number of encounters with alerts

DAA RWC DAA RA TCAS Il TA TCAS Il RA
No reaction
7629 48428 4603
73% 39% 57%
reduction reduction reduction
2058 29549 1986

(

( )
TCAS Il Intruddr

b

\. . J

lllustrative Results: Altitude Layer FL¢30.135

a _ I
Safety Metrics
Risk Ratio Risk Ratio
(NMAC) (LowC)
0.0 0.0
0.0 0.0
All NMAC All LowC
solved in solved in
both cases both cases
\ J
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IRINA

lllustrative Results: Altitude Layer FL¢30.135

(1

M encounters)

( )

ACAS Xu Ownsh

> .1

DAA RWC

94s

/.5NM

DAA RA

44s

2.6NM

TCAS Il RA
-
Time to CPA 37s
A/C Spacing 1.8NM L

N

TCAS Il Intruder

=ty

A Split RA:
A Reverse RA:
A RWC guidance:

-

4 DAA Guidance Acceptability:

0.6% of all RA
1.6% of all RA
~11 band changes per encoun

Deviations due to DAA (RWC) maneuvering:

A Average Horizontal Deviation at COC/COU:85NM

/

B Co-funded by

"., RN the European Union

A Average Vertical Deviation at COC/COT  135ft

[er

CPA Closest Point of Approach

COC; Clear of Conflict, C@TClear of Traffic
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Conclusions/Recommendations

A ACAS Xu is very efficient in reducing both risks ofainidollision and risk of Loss of Well Clear
both risks are mitigated even without reaction to RWC.

A Reaction to RWC strongly reduce the number of RAs bottmiashipand intruder, however, RWC
alerting rate is very high.

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

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

A TCAS Il RA in average 44s prior CPA.
A ACAS Xu RA guidance exhibits very small number of undesirable behavior (less than 2 %).
A ACAS Xu RWC guidance is relatively dynamimre humanin-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 lespadia reaction
G2 w2/ 2y NBdefonS LIAf 20 Qa

M Co-funded by
NI the European Union
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Open Question

AWhat additional/different metrics would you suggest to assess
operational acceptabilitg considering all relevant stakeholders?
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Flight Test (FT) Results
TVAL.06.0 (EXEOQ&OL0O379)
HONEYWELL

Petr Casek
17th February 2026
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IRINA Honeywell Flight Test in naegregated European airspace

Main goals of validations:

A Evaluation of ACAS Xu operational behavior when running
onboard aircraft in real (nosegregated) ATM environment
A ACAS Xu running on laptop but receiving-temae inputs
from integrated avionics
A Comparison of TCAS Il and ACAS Xu outputs
A Observation of differences between the two safety
systems sharing the same inputs

Flight testing

A Europe, 4 days in May 2025

A Overall flight time above 13 hours V Technical integratior ACAS Xu to read real time data from
A é'rSp";‘]CS of I(t:)?land’ciclierlmadny’ Netherlands, sensors and integrated avionics (GPS, IMU, Air data, FMS)
2660 REPUDIC ant ~oan V Intruder data obtained from installed TCAS Il

A Honeywell[Embraer ERT70

B Co-funded by
NI the European Union




IRINA Honeywell Flight Test: Main Results

A No DAA (ACAS Xu) alert triggered during operations
¢ nuisance alerting not observed

A Tracking & information about intruders provided by
ACAS Xu on traffic display consistent with TCAS Il

A No unexpected or unwanted behaviour of the
installed DAA system observed
A In real time
A Within postprocessing analysis.

Maximum number of simultaneously tracked intruders: 29.

S Co-funded by
B the European Union 51
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IRINA Honeywell Flight Test: Flight Profiles

Norwegian Sea

Viinius
/

one )
% Kokartegd  OXoazaan N
B0tsn Oleeds OLioeck P5mrouy B 2
OManchester OHamburg
Greenland T oBremen OBydgoszcz oBlalystok {5
Iceland £y ¢ Poland
e Omrmch ok
Zereriiaric (« oBirmingham Sasmsterdom Porsamar T SPoznan ¥
NGLAND : Sabveried 7 OMagaebury
\ Rotterdamo Netherl: RBieiefeld Oekins Gora
Norway? Finland 1 y ®Lond: SDortmund
on WJV»\ Essenc  SDortmi
sssel OLeipzig
‘OAntwedt ODisseldort fetes
oo oSt Petersburg 4 "7 Germany aDresd
1 @Stockholm R T ETeRe e \ ®Brussels| ecologe kv
Balicses  Estonia 2 O elgium Pt
[ - oy ] o) /€ ofrasios s
/f\/\\)\,\ Moscow, Kazan - a
United Denmark J:llhuanl} OMockoa Kasams Luxembourg LT o Czechia S
&, Kingdom ¥ sl 1sey ‘ORoven . iy
Y % ersey, OCaen A
] | Belarus rartershe
Ireland Neg'eﬂands Berlmi Pola"dow,éaw = ,.,K/l' o L Versaiesa@Paris oStutigant lacen
.Lundun/—\\g German i

? Y Kyiv |

Belgium i = ORernes e

®Paris {

Playback of flight HNW170 /tinwi70

1,103 n

Réykjavik w

>

11:20 AM urc 35,000 &

France

_,).

© Oaktree Aviation | Jetphotos

Embraer E170LR
134°

10:35 AM urc 30,000

N170EH

Vitensk
©Biyebex
of
U awiadyslawowo  Kaliningrad Keunae "E'CUDL?::K
Gdyniag) a anmriHpan eVilnius o
| oxiel 5 " oGdansk | Dnsda sk hna, 1
OKoazan dooan OkKiel astralsund o
i 2 Kolobrzego  OKoszalin Maanseina
Great Brtan Of geds: Ol ubeck S0l tyn | aAUDUSIOWD, Minsk Mogiley
©Swinoujscie oM logiley
QHamburg Lubeck - Q0lsatyn  AUGUSIOWD, a MiHck Marinéy
‘poolo - OManchester 0Szczecin Ehudna
oo | oHamburg X Tpoama
on oBydgoszcz oBlalystok forert aSzczecin
possnd 9 onicmen oBydgoszcz omiajstokfmaio  Belarus ogie
aNonwich Wosioponk
oplock
I Qe Amsterdom OHanover yAEean oPoznatt oGorzow Poland oKintsy
ENGLAND Rcartidse ®Warsaw Brest e Wiclkopolski P i
s ’ fomel
Rotterdamo Ne RBiciefeid Stdions Gors OHanover Potsdamo ©oPoznai Fomens
o0xtocs
OB Oistol ®London CSan . Ease OPortmund oBielefeld Regdzburg i o OMestin
SAntwe ), Germany SWrociaw o # "R Cherniiv
oL s \\ ®Brussel Czestochowa® RG] O OKassel oleipzig ephirie.
vy um s seldorf
iy Belgium Germany oDresder oWroclaw Korosten'
Crannal Katowice? logne OKopacrens
. iS5 Caestochowns I e >
Biala 9, iy
Luxembourg e e ®Nesis Piane wﬁy!y
Znytomyr vie
Guernsey s SFrankfurt e CKnromip
Jersey s - am Main Tague SLviv gila Tserkva
erssileac®ParS a Oigan oPil : i ©y
SSaintak Y Slovakia Kosiceo Pisen Czechia (L I — biraeskna,
©Mannheim ONuremberg ‘Teproning . oCherkasy
2zakopané oyimpsia
Gtermes i <
umpet oLe Mans oKarlsruhe. ORegenshury, otvan:Frankivek Ukraine
olonent oStuttgart \ I6aHo-BparKiocoK Uman,,
®Budapest Slovakia Kosice b SKropymy
GAugsburg o Chemisi Kporiner
oMunich. MepHiBLi

Amsterdam

© Ouksree Aviation | Jetphoten
>

Embraer E170LR

© Dakerea Aviation | Jetphotos

Co-funded by
the European Union

10:51 AM urc

35,000 &

Embraer E170LR

sesar’

JOINT UNDERTAKING

9:18 AM urc

35,975

380 ws 64 erm




sesar’

JOINT UNDERTAKING

EUDAAS VALIDATIONS Solution 379
EXEO09 and EXEOQO11

EUDAAS Overview
Presented by: Ramin Dabiri

FTS By SAAB
Lead: Felicia Térning

Joint RTS by SAAB and LFV
EUROPEAN PARTNERSHIP Lead: Jakob GoOlén
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DAA Projects EUDAAS S€aar

VDAL

/AN

Na %

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

PR

DIEHL
© saas &=~ 2 I

RN
HENSOLDY Indra € LEONARDD .
& Co-funded by th
S SAFRAN THALES OnERA &y by
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DAA Roadmap sesar’
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<2020§ 2020 2021 2022 2023 2024 2025 2026 2027 2028

lterationn.0 Iteration n.1 PTS lteration n.2 Iteration n.3 lteration n.4
(3 internal steps) ' (2 internal steps) OCCAR (2 mternal steps) (2 internal steps) (2 internal steps)

: : Req' /
... MIDCAS
Updated EUDAAS to
be used for ATCO !
RWC acceptance in SES AR

SESAR-3RINA
OSED DAA-&

(ED271A)
MASPS DAA

| | (ED329) (EDXxX)
] | osep/ | MOPS DAA MOPS EO/IR
® Yawp § SPRNTEROP
(ED271) o | ‘ (DOXXX). (EDXXX)
MASPS DAA ‘ MOPS Active
AC VALP / VALR Surveilance ff MOPS RADAR

Validated system and standard
baseline for developing a
certifiable product

SESAR result baseline to
assess ATCO acceptan

SESAR WAJ13 ERICAG

(ED238)

] (ED271B)
: : MASPS DAA DAA ETSO
OSED DAA-S | a9 4 ,
DAA Demonstrator

: =) Sensors ETSO
OSED / |
SPRINTEROP 3 i ‘

DAA Certifiable Product

- ? MALE and TUAV
VALP / VALR ‘

TS/IRS

on SkyY
(ED258) T
OSED DAA-B

DAA Prototype on Falco

Xplorer and MALE testbed
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DAA Timeline sesdr

Traffic Awareness Remain Well Clear Regain Well Clear Collision Avoidance
phase phase phase phase
. | CA Warning
~9 s before last chance
[ T
A A _
Traffic RWC Caution RWC Threshold Auto CA CPA
Awareness Up to 75 s before Conflict
Information :
|
|
i CA Volume
i
]

Communication with ATC for
amended clearance*

*Applies when the RPA is under ATC clearance
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EUDAAS in flight tests 2€2dr

--‘,>
\/

MNU' ‘ Iu~ n

EUDAAS used in SKELDAR, TUAVKalmerand DO 228 flight tests

58




sesar’

JOINT UNDERTAKING

EUDAAS FLEXEOO9

EEEEEEEEEEEEEEEEEEE




Overview of EUDAAS FTS

Obijective
To validate the EUDAAS DAA system@aspace with fast time simulations.
The simulated airspace will be based on correlated encounter modelsHrootontrol

Studies Covered:

A Nominal Operations

A Nonnominal operations (simulated with only CA and without RWC)
A C2 Link Delay

A Interoperability between EUDA&A®A ACAS Xu/ACAS Xa/TCAS

Reference scenariocf CAS and ACX&(Metrics have been compared)

sesar’

JOINT UNDERTAKING
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Results of EUDAAS FTS

Risk Ratios, nhominal batches

Risk Ratio

Safety Encounter Set
350,00%

300,00%
250,00%

200,00%
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50,00%

0,00% o . O O O -0 — ) o O O
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of | Of oz 3% 2 Sz o Z of | Of 5 @ ©% S 2
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O %) O 1) O 1) O 1) %) O 1) O

EUDAAS  EUDAAS | EUDAAS | EUDAAS EUDAAS EUDAAS EUDAAS TUEUDAAS TUEUDAAS TU.EUDAAS TUEUDAAS TUEUDAAS TUAV
MALE vs. ADS-MALE vs. | MALEvs. | MALEvs. MALEvs.| MALEvs. vs.ADS-B vs.Mode C vs. EUDAAS vs.Mode S vs. TCAS vs. ACAS Xa
B Mode C EUDAAS Mode S TCAS ACAS Xa TUAV
MALE

©Induced mmmmUnresolved e===Requirement

URCLEARED FINAL REMIEAGZ-26
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Expectedresult Status

Passedor all except
againstmode S or
mode Cequipped

intruders

Passedor all except
againstmode S or
mode Cequipped
intruders (plotson

nextslide)
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Risk Ratio, with TCAS reference
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Summary of EUDAAS FTS

Overall good results for nominal and ranminal scenarios

Further investigation needed:

A Wwind Simulations
A Multi-ship encounters
A Mode-S only and Mod€ only intruders

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

Remain Well Clear

Intruder

Full functional chain | [——_ &

from sensors through
avoid logics HMI and

manoeuvring 1
Traffic Awareness . W.": \ A \‘i\'\.
Remote Pilot o o g e - X
g P 4 :\C\Z Link S Teea. TR gy e !
A | rg@
/ “ SV\, ,. \ Air Traffic Control ‘,{ - %
I ) F
A RPS with DAA HMI ‘
A Qualified Pilot A MALE
A TUAV

URCLEARED FINAL REVORAAG3-26 65
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. . Ssesar
AOperational Acceptability (ATCO and RP)

ANominal and Nomominal conditions with regards
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Nominal scenario

URCLEARED FINAL REMIEAGZ-26

| 4

Intruder
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Normal operations

Result:

Responses

4 5 6 7 9 10
Bedford Workload Scale
During Remain Well Clear
% 10 T T T T T T
wl
RP Workload -
[4b]
o
0 1 1 1 1 1
0 1 3 4 5 6 7 9 10
Bedford Workload Scale
During Collision Avoidance
» T T T T T T T T
S
o
7]
[15]
o
0 . . . . . . .
0 1 3 4 5 5] 7 9 10
Bedford Workload Scale
10
9
8
7
6
4
3
2
1
0
SCN 4 SCN 3 SCN 5

URCLEARED FINAL REMIEAGZ-26
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Bedtford Workload Scale

Was
workload
satisfactory
without
reduction?,

Was
workload tolerable
for the task?

Was it

possible to
complete the
task?

Enter Here

OPERATOR DEMAND LEVEL

RATING

Workload insignificant.

Workload low.

Enough spare capacity for all desirable additional tasks.

Insufficient spare capacity for easy attention to additional

Reduced spare capacity. Additional tasks cannot be given
the desired amount of attention.

Little spare capacity. Level of effort allows little
attention to additional tasks.

Very little spare capacity, but the maintenance of effort

Very high workload with almost no spare capacity.
Difficulty in maintaining level of effort.

Extremely high workload, no spare capacity. Serious

doubts as to the ability to maintain level of support.

Tasks abandoned. Pilot unable to apply sufficient effort.

(Roscoe, 1984)
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Results

Postrun questionnaire items relevant to situational
awareness

| had to search for an item of informatio

| was surprised by an event | did not expe

| was able to plan and organize my work a_
wanted

There was a risk of forgetting something importa

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

o
[N
(N)
w
I
(&3]

RP Situational awareness

URCLEARED FINAL REMIEAGZ-26
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0,00 1,00 2,00 3,00 4,00 5,00 6,00

| was ahead of the traffic

| started to focus on a single problem or a specific are
the sector

there was a risk of forgetting something important (li
transferring a/c on time or communicating a change
the adjacent sector)

| was able to plan and organise my work as | wan

I was surprised by an event | did not expect (like and
call)

| had to search for an item of informatio

ATCO Situational awareness
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Results

Postrun questionnaire items relevant for the
trustworthyness of the system

| was confident when working with the syste

The system worked robustl

The system was understandabl

The system worked accuratel

The system was reliabl

The system was usefu

RP Trust

URCLEARED FINAL REMIEAGZ-26
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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 accuratel

the system was understandabl

the system worked robustly

| was confident when working with the syste

ATCO Trust




Contingency

Remain Well Clear

Intruder

> 4
S ¢
B
*
® -
Collision Avoidance
\-\-
-
-
\-\-
Y
w @
«aos
-
\-\. Q
L)
<
<
<
L]
A )
)
\-.
Traffic Awareness S
°
v <
Remote Pilot .

Air Traffic Control I
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Results

=
o

SO P, N W b 01 O N 0O ©

Bedford Workload Scale

En-Route

Average value per SCN

10

SCN 1 (Non-nominal)

m Normal mRWC mCA

SCN 2 (Non-nominal)

RP Workload
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Bedford Workload Scale

Was
workload
satisfactory
without
reduction?

Was
workload tolerable

for the task?

Was it
possible to
complete the
task?

Enter Here

ATCO Workload

OPERATOR DEMAND LEVEL RATING

Workload insignificant.

Workload low.

Enough spare capacity for all desirable additional tasks.

Ltasks,
Reduced spare capacity. Additional tasks cannot be given
the desired amount of attention.

attention to additional tasks.

Insufficient spare capacity for easy attention to additional

Little spare capacity. Level of effort allows little

Very little spare capacity, but the maintenance of effort

Very high workload with almost no spare capacity.
Difficulty in maintaining level of effort.

Extremely high workload, no spare capacity. Serious
doubts as to the ability to maintain level of support.

‘ Tasks abandoned. Pilot unable to apply sufficient effort.

H@QO ofo]~

(Roscoe, 1984)




Results

Posrun questionnaire items relating to situational
awareness

| had to search for an item of informatioriEE
| was surprised by an event | did not expe Gl
| was able to plan and organize my work as | wantEc

There was a risk of forgetting something importa i

| started focusing on a single problem or a specific ar,
of the sector E

| was ahead of traffic G

0 1 2 3 4

RP Situational awareness
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0,00 1,00 2,00 3,00 4,00 5,00 6,00

| was ahead of the trafc [

| started to focus on a single problem or a specific ar-
of the sector

There was a risk of forgetting something important (Ii“
GNF yaFSNNAyYy3 kO 2y GAY O2YYdzy AOFGAYy3 | OKIly3s
| was able to plan and organise my work as | wantGol R
I was surprised by an event | did not expect (like and _
call)

I had to search for an item of informatiorjjji

ATCO Situational awareness
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Postrun questionnaire items regarding trust in the 0.00 100 200 300 400 500 6,00

system
the system was useful_

I was confident when working with the systeniii

the system was reliable

The system worked robustlyj  NNRNREREENEEE
the system worked accuratel_
The system was understandabl i NNEGEGEGEGEGNEGENG—G

The system worked accurate the system was understandabl_
The system was reliabl <IN the system worked robustly_

The system was usefu [ RERNEGEGGEG
I was confident when working with the syste_

0 1 2 3 4 5 6

RP Trust ATCO Trust
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1 Testhow the DAAsystembehavesduring holdingsand parallelapproaches
to investigatenuisance

1 Performmore interesting plannednear mid-air collisionscenarios During

this exercise the NMACSwere dynamicallyinducedat the pseudeLJA f 2 (i Q&
own discretion

9 Develop procedures for the ATCOsregarding the DAA system Only

proceduresfor remote pilots using the system were used during this
validation
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Thank you for your time!
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IRINA Stakeholder Workshop 2026
17th February 2026
Solution 0379 Safety conclusions

Angela Abad Gracia (INEQ(afety Expert
(angela.abad@ineco.com)
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IRINA

Agenda

SafetyAssesmenMethodology

Nominal conditiongnalysis

Abnormalconditionsanalysis

Failure modeanalysis

PReEl Co-funded by
LRI the European Union

Main safetyconclusions &ecommendations
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IRINA

1. Safety Assessmetethodologyc ESRM (Eurocontrol)

SAFETY |
ASSESSMENT]

PLAN(SAP)ﬁ

i\\; SAFETY
|\ ASSESSMENT||

”  REPORT
\ (SAR)

Periodicworkshopswith
partnersto validateresults
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IRINA

2. Nominaktonditionsanalysis

Themain SafetyRequirementsderivedfrom this analysisare relatedto:
A RPASlight planning

o Publicationanduseof AlPinformation andother data+ availabilityof GNSS/Satelliteoverage

o Inclusionof informationrelatedto emergencyand contingencyprocedureqfor example alternateairport).
A RPASompliancewith current regulations FPLsubmissionmaintainingdirect two-way communicationchannel
with appropriate ATC,complyingwith ATCOsdnstructions, or provision of info (onboard trajectory data and
relevantupdateswhenrequired- ExtendedProjectedProfileor EPP)
RPASompliancewith equipmentrequirementsapplicableto the airspacewithin whichthey intend to operate
RPASnfo about beingunmanned useof & w 9 a hah firgt radio contact, or identification of RPASN the CWP
through dedicatedsymbology to other AirspacdJsers
Use of standard ICAOphraseologyduring communicationwith ATCO(includingthe need to develop specific
phraseologyfor RWCalert communication)
Groundbasedsafetynetsbeingableto providepredictionandviolationalertsfor conflictsinvolvingRPAS
Airbornetools to avoid conflictswith other aircraft beingable to provide traffic awarenesanfo usingdifferent
sensorgqcooperativevsnon-cooperative) and provisionof RWCand CAalertsto the RRP
ATCO¢raining: communicationatency,RPA$erformancesand characteristicspreventionof imminentor actual
hazardoussituationsfor RPA$raffic, capabilitiesof DAA(specialyRWCfunction).
RPdraining operatingin controlledairspacecapabilitiesof DAA
Definition/ update of procedurestransferof control of RPA®etween AT Units

¥

oo Do Do Do o D>

Co-funded by
the European Union 80
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IRINA

3. Abnormalconditionsanalysis

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

o RPASompliancewith equipmentrequirements

0 Useof standardICAOphraseologyduring communicationwith ATCO(includingthe need to develop

specificphraseologyfor communicationof C2 link lossinformation).

o RPASompliancewith current regulations maintainingdirect two-way communicationchannelwith
appropriate ATC,provision of info (onboard trajectory data and relevant updates when required -
ExtendedProjectedProfileor EPP)

Definition/ update of procedurestransferof control of RPA®etweenATSUnits,

ATCOsraining managemenbf RPASontingency/emergencgituations

RPdraining managemenbf RPASontingency/emergencgituations

o RPASompliancewith equipmentrequirementsfor example Mode Stransponder

A RPASontingencyand emergencyprocedurescompatible with existingemergency/failureproceduresfor

mannedaircraft

Existenceand useof an alternativecommunicationmeans

C2LL contingency 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

ATCOpresentationof RPAflight intention to the ATCQusingEPReports.

A Continuousreview of the weather along the RPASlight path done by the RPin order to anticipate
manoeuvres|evelchanger reroutingin coordinationwith AT Sunit.

© O O

To o

Co-funded by
the European Union
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IRINA

4. Falluremodeanalysis

Thefallure modes/ issuedhat havebeenconsideredelevantfor
RPAMtegrationarethe following

A PossibleRemotePilotfailureswhen operatingRPAS igontrolledairspacelnominalconditionsg.

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

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

D New airborne tools to avoid conflicts with other aircraft (Detect and AvQlidA).

_E Issues related to the Command and Control (C2) Link (latency, loss of C2L, conflicting C2L traject
E Possibldailureswhile managingemergencies

M Co-funded by
AN the European Union
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IRINA

4. FalluremodeanalysigA.RP failures when operating in controlled airspac

Themain SafetyRequirementsderivedfrom this analysisare related to:

What happensif:
A RPAS Operator does not (correctly)
manage the definition, update and

submissiorof a FP

RPfailsto complywith ATGAnstructions »

RPfailsto implement ATCinstructionsin a
timely manner.

RPAS infringes an airspace including
unauthorisedpenetrationof airspace

Co-funded by
the European Union
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A Compliancewith the regulations when filling and
submittingthe FlightPlanA training

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

Assumptions

A Thelocal ATFMand the regional ATFCMunits
are trained to ensure that FPscontain the
necessary information in the appropriate
fields.

A The current training of ATCOgreparesthem
for managingsituationsin whichthe FPare not
received

A RPstraining to operate in controlled airspace and
complywith the rulesapplicableto mannedaircraft to
interactwith ATCOs

A RPA%rovidinginformation about & dzo & & dhéafhy
statusto RPssothat technicalissuescanbe identified.

A RPAScommunication latency limited to the extent
that it is compatible with the current timeliness
requirementsof ATC

A Assumption ATCOs can detect possible
deviations or issues related to the RPA
" a @xpected behaviour due to their continuous
monitoringof traffic throughradar
A Availability of appropriate grountiased safety
nets.

A RPdrainingto operatein controlledairspace
A RPA%rovidinginformation about & dzo & & &héafhy
statusto RPssothat technicalissuescanbe identified.

A Availabilityof appropriateground-basedsafety
(A Qets
A Availability of appropriate airborne tools to
avoidconflictswith other aircraft.
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4. FalluremodeanalysigB.ATCO failures when managing RRP#E)

Assumption The current training of the ATCOgTWR,APP,ACCUnits) prepares
themto:

o Provideinstructions,clearance®r flight planupdates

: o Performadequateseparationproceduresbetween!FR IFR |FR-VFRand VFR
What happensif: VFRraffics.

A ATCOfails to manage RPA operations (ATCO o Inputclearancesandrelevantdataadequatelyinto CWP
does not (correctly) assesshe traffic situationl

» o0 Detectpossibledeviationsor issueselatedto the aircraft expectedbehaviour
and/or the feasibility of clearancesgconsidering dueto their continuousmonitoring of traffic throughradar.

RPASpecificperformances) o Scarthe traffic in order to detect, assessind solvepossibleconflictsbetween

different aircraft, in this case the affectedRPA%ndthe traffic surroundingit.

Themain SafetyRequirementsderivedfrom this analysisarerelatedto:

A ATCO¢rainingregardingRPAS

A Availability of appropriate groundbased
safetynets.

A Availability of appropriate airborne tools to
avoidconflictswith other aircratft.

A Identificationof RPASh CWP
A ATCO¢rainingregardingRPAS
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4. FalluremodeanalysigC. Gound-based safety nets issyes

Themain SafetyRequirementderivedfrom this analysisare related to:

Whathappensi L Causeprevention | Operfionaleffectsmitgation |

A Thereis a lackof or incorrect adaptationof the A ng;?g’;f’;rﬁzgiz ‘;Z’I‘atggt‘igt tEgSSF'gi
groundbased safety nets to adequatel ﬁ ATC_f)gT}iningfregarding'«_’PAS dbaseq|  ©xpectedbehaviourdue to their continuous
thresholdsfor | f S deéfia@iafon(predictionand Q;’g;ng'tg’AOSTmfﬁggate 0rounebased monitoringof traffic throughradar
violation)for conflictsinvolvingRPAS A Avgllabllltyof approprlate.alrborne tools to

avoidconflictswith other aircraft.
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4. FalluremodeanalysigD. DAAelatedissue$

What happensif there isa

A Failure/ degradatior/ loss

o DETECTEDR electronic traffic acquisition
system..

o UNDETECTHED electronictraffic acguisition
systemn..

o DETECTED,in
functionality...

o UNDETECTEDn RPA traffic awarenes
functionality...

o DETECTED,RPADAARWCtunctionality...

o UNDETECTED,in RPA DAA RWC
functionality...

o DETECTED,RPADAACAfunctionality...
0o UNDETECTHEDRRPADAACAfunctionality...

A Contradictoryinstructionsbetween ATCO
andRWC

RPA traffic awareness

=)

Themain SafetyRequirementsderivedfrom this analysisare relatedto:

A RPA%roviding updated information to RP,
regardingthe health status of the RPASf
the statusof anysubsystenis degraded

A The DAA system ensuring that the
possibility of failure is reduced to an
acceptableminimumA STND/REG

A DAA meeting statistically defined metrics
and acceptabilitycriteria that are assessed
in encountersets

A ATCOsreceiving training regarding the
updated nominal operating method of the
DAA RWC and CA functions and the
operatingmethod for abnormaland faulted
conditionsof DAA

A Definition of contingencyoperating proceduresin order to
managea situation in which it is detected that the DAA
systemhassuffereda failure or degradation

A Assumption ATCOsandetect possibledeviationsor issues
related to the RPA expected behaviour due to their
continuousmonitoringof traffic throughradar

A ATCOs training regarding the operating method for
abnormal and faulted conditions of DAA Specificallythe
ATCGshallbe aware that DAAsensingincludesthe ability
of detectingnon-cooperativetraffic

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

Co-funded by
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A There shall be enoughtime between the
first level of conflict (RWCalert triggering)
and the following one (CAalert triggering),
so that the conflict situation can be
corrected

A STND/ REG Modification of Regulation
9232012 to include behaviourin case of
DAARWGCandDAACA(sameasACARA)

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

A The HMI providingthe RPwith methods of distinguishing
differentintruder surveillancesources

A Availabilityof appropriateground-basedsafetynets.

A RPAShaving airborne tools to avoid conflicts with other
aircraft, in this case,DAACAfunctionality, that needto be
certifiedandadaptedto the specificitiesof theseaircraft.




IRINA

Contradictory instructions between ATCO and RWC

Themain SafetyRequirementsderivedfrom this analysisare related to:

A There shall be enoughtime between the first level of conflict (RWCalert
triggering) and the following one (CAalert triggering), so that the conflict
situationcanbe corrected

A ATCOseceivingtrainingregarding

A the updated nominal operating method of the DAA RWCand CA
functions
A the operatingmethodfor abnormalandfaulted conditionsof DAA

A STND/ REG Modification of Regulation9232012 to include behaviourin

caseof DAARWCandDAACA(sameasACARA)

A RPgeceivingtraining on the different capabilitiesof the DAAsystem(TrAw,RWCS&
CA)andhow he/sheshallrespondto it.

A The HMI providing the RP with methods of distinguishingdifferent intruder
surveillancesources

A RPsoperatingin controlled airspaceestablishingand maintainingdirect two-way
communicationchannelwith appropriateATCduringIFRoperations

A RPsusing standard ICAOphraseologyduring communicationwith ATCO Specific
phraseologyfor communicationof RWCalert communicationshallbe defined and
kept consistentwith future ICAOrecommendations

A ATCOgraining consideringRPA®erformancesand characteristicsn detectingand
solvingconflicts

A Availabilityof appropriateground-basedsafetynets.

A RPAShavingairbornetools 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. FalluremodeanalysigE. C2relatedissues 1/3)

Themain SafetyRequirementsderivedfrom this analysisare relatedto:

A RPAScommunicationlatency being limited to the extent
that it is compatible with the current timeliness
requirementsof ATC

A ATCOs¢raining on potential latencyintroduced by RPASN
performingtheir routine operations

I» A Ensurethat the availability of the C2L service close to A ATSProviders evaluation of the impact of Q2 link

What happensif:

A Thereis an inappropriatevoice airportsis high relaysto reduceCaL latency communicationdatencyin their airspaceand identify
voice communication latency A @ CommunicationsService Provider (2CSP)informing IEEEUIEE O (LIRS | P DS

. : A ATCOstraining on potential latency introduced by
through 2L SIS RS el Lo e GIEF @ G LS, |8 2o performingtheir routine operations
specificallyaboutanincreasindatency

A ATS Providers evaluation of the impact of C2 link A Availabilityof appropriategroundbasedsafetynets.
communications latency in their airspace and identify
measurego reduceits impact,if necessary

A If a link degradationis detected, the number of RPAS
operatingin the environmentneedsto be limited.
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4. FalluremodeanalysigE. C2relatedissues 2/3)

What happensif:
A C2L Lsituationarisesand

A RPAincorrectly executesa
C2LLcontingency

A RP incorrectly manages a
C2LLcontingency

A ATCQncorrectymanages
C2LLcontingency

A Thereis an incorrect / no
coordination between the
ATCOand the RPduring a

C2LLcontingency
4.
S e S a r Co-funded by
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Themain SafetyRequirementsderivedfrom this analysisare related to:

A RPsreceivingtraining regardingthe operating methods, contingencyplans
andresponsibilityduringcontingencyprocedures

A RPASeing able to have pre-programmedC2LL trajectories, which may be
recheckedandupdatedby the RemotePilotwhenneeded

A RPAS systems checking that the pre-programmed/reprogrammed
contingencytrajectoryis not in conflict with terrain/obstacles The QCLLpre-
programmed/reprogrammedtrajectory shallbe built with a protection that
ensureghat it is alsoprotectedfrom terrain/obstacles

A The required pre-programmed trajectory equipment performance and
integrity standards meeting at least the navigation requirementsin the
targetedclassof airspace”A STND REG

A ATCOseceivingtrainingin the managemenbf RPASontingencies

A ATCO®eingableto identify the RPAShrough specificsymbologyin CWP/
first radio contact

A Existenceof mechanismdor a trajectory update information sharing,during
a CLLsituation.

A In case of loss of the primary communication link, existence of an
independentalternativecommunicatiorsystem

A RPAScontingency procedures compatible with existing ones for manned
aircraft

A Assumption It is procedurallyexpectedfor
en-route / TMA (genericprocedure)that, if
an RPAloses the CL, they will follow a
procedurallydefined trajectory accordingto
ICAGspecificationgPANS/ATMbst C2L).

A TheQLinfrastructureensuringthat losslink
frequency is acceptable from a Safety
perspectiveA STND REG

A At anytime during the flight, the RPshould
be able to have accessto and provide ATC
the pre-programmedntentionsof the RPA

A There shall be mechanismsor a trajectory
update information sharing, during a C2LL
situation.

A Availability of appropriate airborne tools to
avoidconflictswith other aircrafts.

A Availability of appropriate airborne tools to
avoidconflictswith other aircraft.
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4. FalluremodeanalysigE. C2relatedissues 3/3)

What happensif: Themain SafetyRequirementgderivedfrom this analysisare relatedto:

A The CL infrastructure ensuringthat loss link frequencyis acceptablefrom a Safety

A Two (or more)
different RPAS

have conflicting perspectiveA STND REG _ -
CLL A 1t shall be ensuredthat the availability of the C2L servicecloseto airports is high A I.n c,jaseof !OSS of the primary communication
pre- Thereforejt is necessarghat: link: establishmentof communicationusingthe
programmed I A The @ CommunicationsService Provider (2CSP)implements appropriate ;r;(ifgrindent CHE A SO
trajectories means(redundancies), A Availability of appropriate airborne tools to

A Airport Operatorsinstallrelaysor radioline of sightstationscloseto the runway.

O el LU A Proceduresto managecontingencysituationsin order to avoid that more than one

different causes such as the

avoid conflictswith other aircraft if the C2 link

RPASffectedby a CLLfly in the sameairspaceshallbe defined IS nqt ac’qve (I thg case (.)f CLL), the CA
loss of the antenna after the A e . . : L functionwill automaticallyactivate
collision with a bird, which ATCCQtraining in the managementof RPAS ontingencies Includingcommunicatingto
may affect a single RPAS, or|a other RPASplannedto fly in that sector/ incomingRPAShe possibilitythat the C2 link
signal loss, which may affect couldbe lost.

several of them.
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4. FalluremodeanalysigF.Emergencynanagemenissue$

What happensif:
A Failure to set the
emergencysquawk770Q

A Anemergencyariseswhile a
CLLisactive

o Failure to manage an
emergency occurring
while a CLLisactive

ATCQAs unawareof the
RPASemergencywhile
aCLLisactive

>
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Themain SafetyRequirementderivedfrom this analysisare related to:

A RPAonboard systemsbeing able to internally analyse the
different failuresthat canleadto an emergencyln the event
that a multiple or major failure has been detected by the
systemA automaticallysquawk770Q

A RPA%eingfitted with a Mode S operabletransponderbeing
ableto operatein manualmode.

Assumptions

A ATCOsandetect possibledeviationsor issuesrelated
to the RPAexpectedbehaviourdueto their continuous
monitoringof traffic throughradar

A ATCOscan remind RPsto set the emergencycode,
oncethey are awareof the emergency

A ATCOstraining in the management of contingency and
emergencyproceduresdefinedfor RPAS

A RP training regarding the operating methods, contingency
plans and responsibilityduring contingencyprocedures,such
asQLLandcommunicationoss

A RPASproviding updated information regarding the health
statusof the RPASF the status of any subsystems degraded,
to the RP

A RPAScomplyingwith equipment requirements applicableto
the airspacewithin which they intend to operate, and to the
specificflight rules

A ATCOgrainingin the managemenbf contingencyand
emergencyproceduresdefinedfor RPAS

A RPs training regarding the operating methods,
contingency plans and responsibility during
contingencyprocedures

A Availabilityof appropriategroundbasedsafetynets.

A Availability of appropriate airborne tools to avoid
conflictswith other aircraft A DAAcontinueproviding
CAevenwith aC2LL
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5. Main safetgonclusions recommendationgl1/2)

Theintegration of RPASn controlled airspaceis plausiblefrom a safety point of view, giventhat:

A
A
A

Theidentified requirementsare fully implemented
Theregulatoryaspectsare addressedy the CompetentAuthoritiesof the EuropeanUnion(EuropearCommissiort EuropearMember States)

Thependingaspectsare analysedandresolved

Regulatoryaspectsyelatedto:

A The provision of information to ATCOsand the RPASoperator about the quality of the C2 link and, specifically,about an increasinglatency (C2
Communication$ServiceProvider(QRCSP))A ICAQANNex10- VolumeVi!.
A Theprovisionof adequatethresholdsfor the adaptationof the groundbasedsafetynets. A EUROCONTR@ichnicalguidancematerial
A L
o TheCommandand Control(Q) infrastructureensuringthat losslink frequencyis acceptablefrom a Safetyperspective
0 Theavailabilityof the C2L servicecloseto airports.
o0 TheRPASystemsavailableto manageC2LL contingenciesand the required pre-programmedtrajectory equipment performanceand integrity
standardsmeetingat leastthe navigationrequirementsin the targetedclassof airspace
A DAA
o TheDAAsystemoneachRPA&nNsuringthat the possibilityof failure isreducedto anacceptableminimum
o0 Thespecificfunctionalitiesof the DAAsystem Forexample whena RWCcautionisreceivedby the RP the RPis not allowedto manoeuvrethe RPA
to remainwell clearwithout prior negotiationwith ATC Therefore,the pilot is requiredto communicatewith ATCthat may proposea manoeuvre
that ismore compatibleto the overallsituationthan that providedby the DAAsolution(SERA 10140f Regulatior8232012).
A ATCOsdditionaltrainingneeds(RegulatiorB40/2015).
A RPsadditionaltraining needs(Regulatiori 178 2011).
PR
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5. Main safetgonclusions recommendationg2/2)

Pendingaspectsfor future R&Dactivities:
Aspectgelatedto the strategicplanningof operations(pre-tactical)havenot beenfully assessedr validated
Mergingissuesnvhen performingapproachmanoeuvresieedto be analysed
Regardind22L procedurestechnologiesand infrastructure,both the impactof latencyandthe managemenif CLLconditionsneed
to be further assessed
CFITsituations need to be further assessedespeciallythe use of GPWS TAWS,since they have only been addressedfrom a
subjectiveperspective(ATCOs/RRPmswersto questionnairespndregardingthe MSAWgroundbasedsafetynet.
DAAtechnologiesshallbe testedin more complexoperationalsituations,aswell aswith different surveillanceechnologies
Abnormalconditions
o Impactof waketurbulence wake turbulencecategoriesof aircraft shouldbe further analysedconsideringRPASnodels,since
RPA3®nayhavespecificcharacteristicsvhichrequire an adaptationof separationdistancedo thisregard
o Encounterswith adverse weather conditions that may generate risks associatedwith the operation, including potential
emergenciesmust be properly assessedPhenomenasuchasicing, encounterswith cumulonimbuscloudsor LVPprocedures,
among others, must be thoroughly evaluatedto ensurefull RPASntegration into controlled airspace In IRINA,no type of
adverseweatherencounterwastested duringthe validationexercisesexceptfor somewind scenarios

To o Do o Io D»
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IRINA

Human Performance Introduction

A Human Performanceis a transversal area

1. What is L
Human within SESAR
5 It assesseshe impact on human factors
Performance whena solutionis introduced ARGUMENT 1
A Focuseson the impact of changesin human ARGUMENT 2
performancedueto solutionimplementation ROLES, RESPONSIBILITIES, TECHNICAL SUPPORT HUMAN-
OPERATINGTXQEIS-HODS AND MACHINE INTERACTION
2 Human Analysis of changes introduced by the
Performance solution (SOL) ARGUMENTS
A ¢ Assessment performed per area or
Soessmen arguments and using results from ARGUMENT 3
validations ARGUMENT 4
Identificationof issuesand benefits. TEAM STRUCTURE AND TEAM
COMMUNICATION TRANSITION FACTORS
A Issues observedand materializedduring the
3. Human assessment
Performance A Benefits positive effects identified and
Outcomes confirmed

A Recommendationsindrequirements

o Co-funded by
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Exercises with Human Performance assessment

RTS EXBOL
Improvement  of

groundbased
safety nets
capabilitiesfor IFR

RPAS

RTS EXBO3&EXBOS8:

Impact assessmenbf RPAS
operation in nominal and

non-nominal situations,
with Remain Well Clear
functionalityusage

1

Resultsanalysis RTSEXELL Real
time simulation
from RTS using EUDAAS
DAAsystemwith
ATCOand RPin

the loop

S Co-funded by
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IRINA Argument 1: Roles, responsibllities, tasks and operating methods

@ 0D [ o 5 o
= Positiveoutcomes ASS Limitations
b Stable ATCO Workload (WL) and acceptable A Proceduredor contingencyscenariofC2LinkLossheeded
SituationalAwarenesgSA) DAAfunctionsimproved to be clearlydefined,for ATCOsind RPsinteractions

lilislEelne el e I Lackof information and training sessionsfor ATCO=n

 Acceptablev t WiEand SA RPASapabilitiesand expectedservices

\_ / \_ Y,

| Recommendations and requirements }

/h Recommended training for pilots on DAA timeline of functions.

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

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

. Co-funded by
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IRINA Argument 2: Technical support and hurmaachine interaction

?i Positiveoutcomes Limitations

- - a2 O

I Rapidchangesn RWCguidancechallenged ¢/ h g Q

b For ATCOsand RPs,DAARWCintegration in their SA
HMI supported to maintain acceptable Workload S _ _
(WL)and SituationalAwarenesgSA)evels b Limitationsin information provided by DAAsystem

(conflictcontext)challenged ¢ / I5A Q

M ATCOsand RPsfound lack of training in how to
handleRWCQCalertsand CAmaneouvers

- / \ )

b The integration of RWCin ! ¢ / MHH&Khelped to
anticipatecoordinationwith RPs

[Eé Recommendations and requirements }

" ' Groundground safety net parameters shall be configured appropriately to avoid generating
nuisance alerts and to support timely management of conflicts.

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

. Co-funded by
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® | Positiveoutcomes
7N

o

M ATCOs considered that communication means
available(voiceand CPDLQupportRPA®perations
adequately

b Phraseologysed(plainlanguagesupportedATCOs
in  managing DAA situations and delivering
clearances

L ,/

Argument 3: Team structure and communication

ASNNUN{NY

e Limitations

—

M Communicationatenciesaffected the timelinessof
interactions between ATCOsand RPs,particularly
causingoverlapsandrepetitions.

I RPdoundthe necessityto be trained with regardto
phraseologyelatedto DAA

N /

—

[ §§ Recommendations and requirements }

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

M ATCOs and RPs should be trained with regard to phraseology specifically related to D

. Co-funded by
the European Union
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Positiveoutcomes

S
N

-

-

b Impactson ! ¢ / hob Qatisfaction causedby the

>

changes introduced by solution and technology
consideredacceptable

v
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 e—
DSOS

—

o

Argument 4: transition factors

Limitations

M Minor limitations with lack of familiarizationwith the new
DAAalertsaffected! ¢ / lacteptanceof the concept

R

)

[ §§ Recommendations and requirements ]

~ A
‘Th! ¢/ haQ GNIAYAYST

AKIEE AyOf dRS FFYAL AL N
and operating methods to enhance acceptance of the concepts.

M Training prior to RPA integration to classe€ Ahall cover training & simulation needs,
phraseology, aircraft pilot training, and remote pilot & RPAS knowledge. Training shall be
conducted for ATCOs, RPs, and classic pilots

AT FGA2Y SAGK

J
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IRINA

Conclusions and Next steps

) Main conclusions ]
B
¢/ haQ 2[ FyRrR {!' Ay 3 SYS NJ Communicatién (ifehcled aﬂe&tﬁmefm&s@lﬁf a
within the Solution interactions ATCRP

" DAA integration (RWC & CA) improved anticipat on
of conflicts, but system in development

Phraseology used was adequate for ATCOS%

RPAs: Specific performance characteristics,
OKIFfftSyaay3a 1¢/ haqQ {!

W) Next steps ]

Training will be defined for ATCOs and RPs in DAA o _ _
capabilities, RWC and CA functions Enhance conflict information provided by DAA system

Training sessions for ATCOs on RPAs capabilities and

expected services. Training for RPs in phraseology (specially for DAA)

Further latency values to be tested
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IRINA

Questions

1 ) From your perspective, Which of the HP Arguments is more critical for IRINA Project? ]
~a) Argument 1: Roles, responsibilities, Operating ~ b) Argument 2: Technical support, humarachine
_methods, tasks ) mteractlon :

c)Argument 3: Team structure and communication d) Argument 4: Transition factors

e) The four arguments are equally critical

2 Accordingd 2 @2 dzNJ LI2AY (G 2F @GAS6S gKAOK 2F GKS T2ttt 2064
Workload and Situational Awareness?

a) Procedures for C2L Loss scenarios not clearly b) Lack of training for ATCOs in RPAs characterlstlcs

_ defined _and performances !

" ¢)Working with RPs poorly trained on DAA ‘dr'tt 2F GKSY FNB Sljdz f fe yS3al
-~ functions and SA

MCEl Co-funded by
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IRINA Questions

3 )ZK)\C)K 2F (KS F2fft26Ay3 YSIFadNBA Ad AY ézdzNJ%LJAYAZ

" a) An adequate configuration of the ground " b) Specific training for ATCOs to familiarise with the
ground safety net parameters to avoid nuisance new system functionalities (DAA capabilities, RWC and

. alerts . CA functions)
C) Enhanced information provided by DAA system d) All of them are equally important

= (conflict context)

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

3)3 '(I;Iamlng for ATCOs and RPs in phraseology to be b) Assessment of different latency values

'~ c)Define a phraseology for DAA different fromthe ! .

_one used between ATCOs and classic pilots | , d) All of them are equally important

M Co-funded by
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IRINA

Questions

5 )!C)C)zNRAya 2 @2dNJ LRAY(G 2F OAS6s 6KAOK 2F G(GKS T]szZé

a) Lack of familiarisation with DAA alerts b) Lack of knowledge of RPs and RPAs performanceé
" ¢)Working with RPs poorly trained on RPA '~ d) Working with classic pilots poorly trained on RPA
- integration to airspace classes\ _integration to airspace classes\

e) All of them are equally important

MCEl Co-funded by
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IRINA Solution 0379

Conclusions
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IRINA SOL 37€onclusions Takeaways W \

DAA Operational feasibility and acceptability :

A In terms of safety, DAAsystems,with RWCand CA provide an effective additional safety layer RWCgivesadditional
supportallowingearly detection/anticipationof conflict situations,receivedpositivefeedbackirom both ATCOsand RP

A Theresults show that the level of safety is maintained between the referencescenarioand the full RPASntegration
scenariounderboth nominalandnon-nominalconditions

A Somelimitations regardingalert timing and degradedmodes in certain casesthe time betweenan RWCalert and the
required CAmanoeuvreis reduced,limiting the RPto requesta new headingor altitude from ATCOsHowever,this can
be mitigatedthrough clearlydefinedproceduresand appropriatetraining.

A From ATCOperspective workload and overall situational awarenessemainedlargely stable, both in nominal scenarios
andnonnominalscenarios

A FromRemotePilot perspective workload remainedwithin acceptablelimits, with increasesmainly during DAAevents,
mainlylinkedto humangmachineinterfaceaspectsandthe managemenbpf alertsand manoeuvresundertime pressure

A Somelimited situationsstill require further analysis,mainly related to communicationchallengesand coordinationin
degradedor complexscenarios
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IRINA  sOL 37€onclusions Takeaways ¢ ™\

DAATechnicafeasibility:
A No majortechnicalissueswere identified regardingour specificsystemtestsin the scopeof this solution, andthe
ATCsystemadaptationsmadefor our validations are compatiblewith existingsystemarchitecture

A ACASXuprovedtechnicallyfeasiblein the scopeof the validations, while EUDAASequiresfurther development
for final technicalconclusions

FTSelated conclusions

A ACASXu showedstrong safetyand 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 weaknesseshighlighting key improvementsfor future validation
within IRINA

A Stronger models improve safety metrics, smoother models slightly reduce margins, but all remain within
acceptablebounds pilot responsenasmoderateinfluence

A EUDAASmprovesboth safety and operational performance,whether usingonly CollisionAvoidanceor the full
DAAfunctionality Additionally, EUDAA®erformswell againstTCAS ACAXa and ACAXu-equippedtraffic and
hasshownrobustnessto C2 link delays Main limitations occurredwith Mode C/Sintruders without ADSB Out,
likely due to challengingencountermodels further simulationsare needed
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IRINA Solution 0379
STD & REG recommendations from Sol 0379

sesar’

JOINT UNDERTAKING




Regulation and Standardisation key notes
IRINA Sol 0379

A Safetyand systemenhancementsare required T includingimproved ground-basedsafety nets, refined alert thresholds,and
further validationof detect-and-avoid(DAA)systemaunder diverseoperationalconditions

ARegulatory gaps persist current rules lack clear requirements for humparformance training, Gink usage for noseritical
communications, operational planning for nominal/emergency trajectories, and reporting e€ogperative intruders.

ACommunication and coordination issues remain unresolviedncluding unclear phraseology for remairell-clear (RWC)
procedures and insufficient guidance on protecting airspace structures from uncontrolled RPAS activity.

ATechnical limitations must be addressgduch as communication latency in C2 links, the need to adjust safetiming
parameters, and incomplete validation of onboard DAA across mixed surveillance environments.

AOperational challenges complicate integratian including remotepilot/ATCO situationahwareness issues, increased controller
workload, delayed conflict resolution, and limited trust in automation.

Almprovements depend on training, procedural refinement, and interoperabilitgquiring updated encounter models, more

complex operational scenarios, clearer DAA procedures for remote pilots, and expanded testing with systems like ACAS Xu
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IRINA Solution 0379
CBA

NNNNNNNNNNNNNNNN




IRINA SOL 37¢ CBA

A CBAfor IRINASolution379indicatesa positive and good businesscasefor enablingRPASFRoperations
In classeAcC

A While the results are promising, several data components need to be closely monitored when
progressingowardsinitial deployment,especiallyconcerningthe traffic and fleet projections,benefits
quantification(only the costefficiencybenefitsbeinginitially monetized)and scenarioslescription

A Continued stakeholder engagement, validation data collection, and refinement of modelling
assumptionawill be essentiako progressivelymproverepresentativenesand quality of CBA

A Furtherdetailswill be givenin following workshops
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IRINA Solution 0379

Final Recommendations
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IRINA  Sol 379 Recommendations
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Extendoperational scenarios Recommendingn next phasesmovingtowards more realisticand demandingoperational
scenariosincludingmulti ¢ aircraftencountersandincludingmore complextraffic situations

Humanin-the-loop: involvealargernumberof remote pilots and ATCOs future exercisego capturebetter variabilityin
operationalstrategiesandhumanperformance

Furtherassessmenbf DAA: future validationsshouldincludedifferent surveillanceequipage suchasMode Cand Mode
Sintruders,andawider rangeof nominaland non-nominalsituations

Clarifythe operational role of RWCin controlled airspace RWCalert and suggestiveguidancewill be alwaysassessedby
remote pilots and only if he/she considersthe avoidancemaneuveringas needed he/she will contact ATCaskingfor
clearanceFurtherrefinementof RWC related procedurestrainingmaterial andguidancasthereforerecommended

Phraseologyalign with ICAQ It isrecommendeddefinedspecificphraseologyfor RPASelated situations,suchas link
loss or the communicationof RWCalerts. Also, future validationsshould apply ATCOproceduresdefined in the ICAO
SARPand PANSATMproposedamendmentgevelopedoby the ICACRPA®anel
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Communicationlatency needsfurther assessmentthe voice delay between the remote pilot and the ATCOshould be
further analysedandtested,andit shouldbe ascloseaspossibleto the delayscurrentlyexperiencedn mannedaviation

FTS improve encountermodelling, methodologiesand interoperability

Refiningencountergeometryand dynamicsjntegratingmulti-shipencountersin Ato Cairspace andrevisitingencounter

modelsthat led to degradedsafetyresults

Nextprojectneedsto cleardefine previouslyassumptionsabout sensorgerformance Remotepilots models
Future R&l may focus on extending interoperability assessmentdo additional operational contexts and equipage
combinationsjn orderto further consolidatemixed-equipageoperationalconcepts

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

Establishstatisticson aircraft equipagein Europeanairspace focusingon Mode C/Swithout ADSB Out, and define a clear
nomenclaturefor intruder equipmentfor DAAvalidation

Safetygapsand : pre-flight managementCFlTscenariostraffic merging,emergencyproceduresweather degradationand
waketurbulence

Training needs for next phases specific training on DAArelated procedures, phraseology and RPASperformaneces
gharacteristics




IRINA  SOL 379 Open discussion

Which step would be the most challenging in moving SOL 0379 from this

validation to operational deployment? Operational/technical/ regulatory
difficulties?

Scaling up to higher traffic density and complexity
Ensuring reliable C2 link performance and managing latency

Updating procedures and providing effective training

O 0w »

Obtaining regulatory approval and certification
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Thank you for your attention!
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