Organizacion de Aviacion Civil Internacional

O {! ( : | Oficina para Norteamérica, Centroamérica y Caribe

NOTA DE ESTUDIO

ADS-B/OUT/M — NE/08
16/08/19
Reunion de implementacion de la Vigilancia dependiente automatica — emision (ADS-B OUT)
para las regiones NAM/CAR
(ADS-B/OUT/M)
Ottawa, Canad3, del 21 al 23 de agosto de 2019

Cuestion 5 del
Orden del Dia: Otros asuntos

NUEVA VERSION DEL PLAN GLOBAL DE NAVEGACION AEREA Y LOS RETOS REGIONALES NAM/CAR

(Presentada por la Secretaria)

RESUMEN EJECUTIVO

La presente Nota de estudio provee informacién acerca de la nueva Version del Documento 9750, Plan
Mundial de Navegacidon Aérea, y lo concerniente al area de vigilancia, para que esta informacién sea
evaluada por el Grupo de Tareas de Vigilancia parte del ANI/WG.

Accion: Las acciones sugeridas se presentan en la Seccidn 5.
Objetivos e Seguridad Operacional
Estratégicos: e (Capacidad y eficiencia de la navegacion aérea
Referencias: e https://www4.icao.int/ganpportal/
e https://www4.icao.int/ganpportal/ASBU/PerformanceObjective

1. Introduccion

1.1 La nueva versién del Plan Global de Navegacion Aérea (GANP) se espera que sea
aprobada en la 40 Asamblea a de OACI que se realizara en la Sede de OACI del 24 de septiembre al 04 de
octubre préximos.

1.2 La nueva version del GANP impulsa la evolucion del sistema global de navegacion aérea
para cumplir con las expectativas cada vez mayores de la comunidad de la aviacidn. EIl GANP
proporciona una serie de mejoras operativas para aumentar la capacidad, la eficiencia, la previsibilidad y
la flexibilidad, al tiempo que garantiza la interoperabilidad de los sistemas y la armonizacién de los
procedimientos.

1.3 El GANP explica las diferentes responsabilidades que tiene cada parte interesada
(Estados, Organizaciones, Comunidad aeroportuaria, Proveedores de Servicios de Navegacion Aérea, los
usuarios y la Industria, entre otros) para asegurar un sistema de aviacion interoperable y armonizado.
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1.4 También se introduce los Elementos constitutivos basicos (BBB), que describen la base
de cualquier sistema robusto de navegacidon aérea, identifica servicios esenciales que deben
proporcionar cada Estado en servicios de navegacion aérea, servicios aeroportuarios, gestion del
transito aéreo, busqueda y salvamento, meteorologia y gestidon de la informacion, asi como los activos
en cuanto a infraestructura aeronautica CNS.

1.5 La sexta edicidon del GANP tiene una estructura multicapa que comprende dos niveles
globales; global (planificacién estratégica mundial) y técnico (ASBU), asi como un los regionales (Plan de
Navegacion Aérea Regional) y nacionales (Plan de Navegacion Aérea Nacional).

1.6 El concepto principal que fue actualizado fue el marco el de Mejoras por bloques del
sistema de aviacién (ASBU). Los hilos ASBU se clasifican en 3 grupos:

1. Subprocesos operativos: ACDM, APTA, NOPS ...
2. Temas de informacién: SWIM, AMET, DAIM, FICE,
3. Temas de tecnologia: COMS, COMI, NAVS, ASUR (hojas de ruta anteriores)

1.7 Se establece el método de seis pasos de la OACI. Los pasos 1y 2 sirven para conocer su
sistema, sus fortalezas, debilidades, oportunidades y amenazas, asi como su funcionamiento, actuando
para establecer objetivos. Con base en estos objetivos, los objetivos se pueden establecer en el paso 3y
en el paso 4, y se pueden identificar soluciones potenciales para lograr objetivos abordando las
debilidades y amenazas del sistema. Una vez que un conjunto de soluciones potenciales han sido
identificados, un andlisis de costo-beneficio, evaluacidon de impacto ambiental, evaluacién de seguridad
y factor humano se debe realizar una evaluacion para identificar la solucién dptima.

1.8 En el marco de desempefio de GANP, una lista de Indicadores clave de rendimiento
(KPI), vinculada a los objetivos relevantes en el catdlogo de objetivos de desempefio, es proporcionada
para establecer objetivos a través de la cuantificacién de objetivos. Una lista de posibles soluciones a
considerar como parte del paso 4 es el marco ASBU con su descripcidon funcional del funcionamiento,
mejoras y sus beneficios de rendimiento asociados.

1.9 El Paso 5 gestiona un despliegue coordinado de la solucién acordada por todos los
interesados en funcién de los pasos anteriores. Finalmente, el paso 6 consiste en monitorear y revisar el
rendimiento del sistema después de la implementacién completa de la solucion.

1.10 Adicionalmente, la OACI solicita que los Estados incorporen a sus Planes de Navegacion
Aérea lo relacionado al Plan Global para la seguridad operacional de la aviacién (GASP) y el Plan Global
para la seguridad de la aviacién (GASeP). En el caso del GASP, la seguridad operacional es critica cuando
se planifica la implementacién de mejoras operacionales de navegacion aérea, en linea con el GANP,
para determinar si estas mejoras pueden implementarse de manera segura. Una evaluacién de riesgos
de seguridad proporciona informacion para identificar los peligros que pueden surgir de, por ejemplo:

a) cualquier modificaciéon planificada en el uso del espacio aéreo;
b) laintroduccién de nuevas tecnologias o procedimientos; o
c) como resultado del desmantelamiento de ayudas de navegacién mds antiguas.
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1.11 Ademas de los desafios relacionados con la seguridad operacional y sus riesgos, el GASP
apoya la implementacidon del GANP al requerir una infraestructura adecuada para apoyar la prestaciéon
de los servicios esenciales descritos en los BBB. El marco BBB describe la columna vertebral de cualquier
sistema robusto de navegacidn aérea definiendo los servicios esenciales de navegacion aérea que se
proporcionaran para la aviacion civil internacional de acuerdo (SARPS) de la OACI y los Procedimientos
para los servicios de navegacion aérea (PANS) de la OACI.

2. Discusion

2.1 Como resultado de la reunion del ANI/WG/04 que se llevé a cabo en Miami, Estados
Unidos, en Agosto del 2018, se concluyd que los Estados han venido realizando inversiones en la
infraestructura CNS y que aun con mayores capacidades no se ha alcanzado ningun beneficio
operacional. Producto de ello se solicitdé que la fueran definidos tres objetivos regionales con los cuales
se pueda alcanzar beneficios operacionales de manera regional.

2.2 La reunion del ANI/WG/05 que se llevd a cabo en la ciudad de México en mayo del
2019, aprobd los siguientes objetivos operacionales para ser desarrollados de forma regional:

1. Eficiencia/capacidad: Reduccion de las separaciones longitudinales de las
operaciones en la regién.

2. Predictibilidad/eficiencia: estandarizacion de la informacion del mensaje
aeronautico (AIM / SWIM).

3. Medio ambiente: reduccion de emisiones de CO2

2.3 Una de las acciones que se han estado desarrollando en los Ultimos afios es el
establecimiento de rutas PBN, las cuales han logrado hacer mds eficientes algunas areas del espacio
aéreo en los Estados, pero que no se ha implementado procedimientos regionales estandarizados, aun
contandose con la infraestructura CNS necesaria para poder hacerlo.

2.4 Dentro de un concepto de espacio aéreo, los requisitos de PBN se ven afectados por las
comunicaciones, la vigilancia ATS y los servicios ATM, la infraestructura NAVAID y las capacidades
funcionales y operativas necesarias para cumplir con la aplicacién ATM. Los requisitos de PBN también
dependen de cierto grado de redundancia para garantizar la continuidad adecuada de las funciones.

Comunicaciones
(com)

¥ Concepto del > Gestién de
espacio aéreo #/ ¥ tréansito
_ Aéreo (ATM)_
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2.5 La infraestructura de vigilancia contribuye directamente a cumplir el objetivo regional
numero 1, respecto a eficiencia y a aumentar la capacidad de gestidon de operaciones de forma regional

2.6 Actualmente bajo la nueva estructura del ANI/WG, los Grupos de trabajo regionales se
han comprometieron a apoyar las siguientes actividades:

1. Alinear las actividades a desarrollar bajo su responsabilidad para contribuir alcanzar
los tres objetivos regionales.

2. Remitir sus Plan de trabajo actualizado a la Oficina Regional NACC de la OACI a mas
tardar el 30 de septiembre 2019.

2.7 Una vez que los planes de trabajo sean recibidos, la Oficina Regional NACC los integrara
en un plan comun, con fechas y personal responsable, y acorde a los resultados de la 40 Asamblea de la
OACI, este plan sera actualizado.

IRemision para

aprobacion de los Estados
Aprobacion por parte de los N_AM/CAR'
Grupos de Trabjo Regional Diciembre 2019

(noviembre 2019)
‘ Integracion de las
actividades en el Plan de

accion regional por parte
de la Oficina NACC

(Octubre 2019)

. Remision del Plan de

actividades a la Oficina
NACC-OACI

por parte de los Grupos
de trabajo

(Septiembre 30, 2019)
Actualizacién de las
Plan de actividades

de los Grupos de
Trabajo

(Junio a septiembre
2019)

3. Actividades a analizar por el Grupo de Trabajo de Vigilancia

3.1 La regién requiere mas que nunca realizar un trabajo conjunto entre todas las partes
involucradas y obtener beneficios producto del trabajo en conjunto y de los acuerdos a los que puedan
llegar en cuanto a estandarizaciéon CNS y ATM que apoye el crecimiento armonizado de la regién.

3.2 Con la aprobacion de la nueva versidn del GANP en la préoxima Asamblea de la OACI se
actualizaran las responsabilidades de cada Estado, proveedores de transito aéreo, usuarios, industria y
Oficinas Regionales.
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3.3 Sin embargo, existen retos identificados, requisitos operativos nacionales y regionales
qgue han caducado su fecha de implementacién sin que a la fechas se hayan cumplido con la
implementacion de estos requisitos, entre estos retos podemos indicar:

3.3.1 Alarmas de Seguridad Operacional:
3.3.2 Seguridad Operacional en el aire:
1. La implementacion del Sistema anticolision de a bordo (ACAS), Sistema de

prevencion de colisiones de trafico (TCAS) Version 7.1. Requiere un analisis para
acordar una implementacidn armonizada y estandarizada de forma regional.
Aunque hay Estados que indicaron haberlo implementado.

3.3.3 Seguridad Operacional en Tierra:

1.

Las alarmas de seguridad operacional en tierra, son una parte integral del sistema
ATM. Se utilizan principalmente basada en los datos de vigilancia ATS, proporcionan
tiempos de advertencia al personal de control de la informacidn para evaluar la
situacidn y las acciones adecuadas a realizar. En ese sentido se requiere contar con
la informacién de parte de los Estados de la capacidad de gestion de los Sistemas
ATM de las alarmas de seguridad Operacional.

2. El Apéndice A de esta Nota de estudio provee informacidn acerca de los requisitos
del GANP ligados a estas dos implementaciones.
3.4 La Secretaria, a través de la Reunién de Vigilancia de 2017 en Lima, Perq, y ratificada la

solicitud en Reunion ANI/WG/04, solicité a los Estados remitir a la Oficina Regional NACC de la OACI la
informacién de su infraestructura de vigilancia, a la fecha se tiene la siguiente informacion:

No Estados Infraestructura de Vigilancia
1 Cuba Completa
6 Centro America y COCESNA Completa
1 Estados Unidos Completa
1 México Remitida e incompleta
1 Trinidad and Tobago Completa
3.5 Diez de los 22 Estados NAM/CAR han completado este requisito, por lo cual es necesario
qgue los Estados faltantes remitan esta informacién lo antes posible. Esta informacion se necesita para
identificar:
1. Area de cobertura regional
2. Areas de traslape de informacidn de vigilancia y poder impulsar compartir datos de
vigilancia entre los Estados.
3. Identificar aéreas en las region donde se carece de datos de vigilancia y apoyar los
estudios de implementacion del ADS-B satelital.
4. Apoyar el desarrollo del Concepto de Espacio Aéreo Regional y la implementacion

PBN.
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5. Apoyar el desarrollo de las aplicaciones sobre gestidén de datos de vigilancia que esta
realizando la Sede de la OACI para apoyar la gestion de los Estados.

3.6 Aunque la nueva version del GANP se espera entre en vigencia inmediatamente después
de finalizada la 40 Asamblea de OACI en octubre proximo, serd necesario que los Estados realicen un
analisis de la infraestructura minima con que deben contar, incluida la infraestructura de vigilancia.

3.7 Finalmente, la nueva versidon del GANP requiere un anadlisis de los requisitos del ASBU,
en cuanta los objetivos de implementaciones de los diferentes bloques, nuevas capacidades y las
consideraciones a tener en cuenta para su implementacidn. Los Apéndices B y C de esa Nota de estudio
proporcionan informacién correspondiente a las implementaciones relacionadas directamente al ADS-B
u otros sistemas de vigilancia.

4, Recomendacion

4.1 Se recomienda que el Grupo de Tareas de Vigilancia NAM/CAR, parte del ANI/WG
incluya dentro de sus tareas (septiembre 2019 a agosto 2020) las siguientes actividades:

1. Desarrollo de un documento que incluya las consideraciones y requisitos para lograr una
implementacién armonizada del TCAS versién 7.1 y poder alcanzar los beneficios
operacionales y de seguridad operacional de su implementacion.

2. Coordinar el levantamiento de la informacién de las capacidades de gestién de las alarmas
de seguridad operacional de los diferentes sistemas ATM vy realizar las recomendaciones
necesarias a los Estados que estan por modernizar o comprar nuevos sistemas ATM.

3. Coordinar con los Estados que aun no entregan su infraestructura de vigilancia, la pronta
entrega de la misma y establecer mecanismo que aseguren que la informacidn se mantenga
actualizada.

4. Coordinar la evaluacién por parte de los Estados de los requisitos planteados para vigilancia
acorde a los BBB.

5. Una vez aprobada la nueva versién de GANP coordinar el andlisis de la implementacién del
ASBU que es soportada por el | ADS-B u otro sistema de vigilancia.

4.2 Se debe tomar en cuenta que el éxito de cualquier proyecto que se desarrolle se basa en
el involucramiento de todas las partes interesadas, por lo cual para asegurar el éxito de la gestion de las
actividades se debe asegurar que ademdas de los Estados y sus proveedores de transito aéreo, los
usuarios (aerolineas) y la industria debe integrarse.

5. Acciones sugeridas
5.1 Se invita a la Reunién a:
a) revisar lainformacidn proporcionada en la presente Nota de estudio;
b) adoptar, como parte del plan de trabajo del Grupo de Tareas de Vigilancia, las

actividades indicadas en la Seccidon 4 de esta Nota de estudio; y
c) otras acciones requeridas.
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APENDICE A
ELEMENTOS ASBU

https://www4.icao.int/ganpportal/ASBU

ACAS-B1/1 ACAS Improvements

Main Purpose @  To provide airborne collision avoidance as a last resort safety net for pilots.

New Capabilities @ The traffic alert and collisicn avoidance system (TCAS) version 71 provides short-term improvements to existing airborne
collision avoidance systems [ACAS) to reduce nuisance alerts as well as to enhance the logic for some geometries (i,
Uberlinghen accident]. This will reduce trajectory deviations and increase safety in cases where there is a breakdown of
separation.

Description @ TCAS systems selectively interrogate nearby aircraft to determine their position and velocity (using Mode C/S replies); this
nformation is passed through “threat logic” to determine proximate traffic, issue traffic alerts, and issue collision avoidance
“resolution advisories” to flight crews. Resolution advisories provide flight crews with vertical guidance (climb, descend,
remain level, do not descend/climb) as appropriate to avoid collisions.

Modern “hybrid surveillance” TCAS systems use ADS-B information to reduce the interrogations needed to perform some of
these functions — however, resolution advisories are only issued based on interrogation/reply information (ADS-B data is not
used).

Maturity Level @  Ready for implementation

Human Factor 1. Does itimply 2 change in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes
New resolution advisories.
3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tactical-Dunng ops Departure Arrival

DEPENDEMCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology need ASUR-BO/1 - Automatic Dependent Surveillance - Broadcast [ADS-B)
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New collision avoidance system

Main Purpose @

Mew Capabilities @

Description @

Maturity Level @

Human Factor
Consideraticns

To provide airborne collision avoidance as a last resort safety net for pilots (improving functionality provided in BEBE and
Block 0).

Implementation must minimize “nuisance alerts” while maintaining or improving existing levels of safety, and must be able
to more quickly adapt to changes in procedures and the environment. Also, this successor systerm must be capable of
accommodating reduced separation minima and other new procedures such as 4D trajectory management.

Implementation of a new airborne collision avoidance systemn will enable more efficient operations and airspace procedures
while complying with safety regulations. Fewer “nuisance alerts” will reduce pilot and controller workload as perscnnel
spend less time responding to such alerts, increasing safety. Operation-specific collision avoidance logic can be engaged
via the pilot’s use of their ADS-B-In system for a particular application.

ACAS systems use ADS-B information and selective interrogations of nearby aircraft to determine their peosition and
velocity; this information is passed through “threat logic” to determine proximate traffic, issue traffic alerts, and issue
collision avoidance “resolution advisories” to flight crews. Resolution advisaries provide flight crews with vertical guidance
[climb, descend, remain level, do not descend/climb) as appropriate to avoid collisions.

In crder to achieve a high level of safety, the alerting criteria used by current ACAS systems often overlap with the horizontal
and vertical separation associated with many safe and legal procedures (2.g., visual separation operations). ACAS
monitoring data from the U.S. indicate that as many as 90% of observed resolution advisories (RAs) are due to the
nteraction between ACAS Il alerting criteria and normal ATC separation procedures (e.g., 500 feet IFR/\VFR separation, visua
parzallel approach procedures, level-off with a high vertical rate, or VFR traffic pattern procedures). This new ACAS systemn
will address this deficiency.

Standardization

1. Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During o

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element

Evolution

ACAS-BI1 - ACAS Improvements

Relation-cperational need ASUR-BO/T - Automatic Dependent Surveillance - Broadcast (ADS-B)

Relation-benefit

ASUR-B2/1 - Evolution of ADS-8 and Mode S
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ACAS-B2/2 New collision avoidance capability as part of an overall detect and avoid system for RPAS

Main Purpose @ As part of a detect and avoid system, to provide the airborne collision avoidance function as a last resort safety net for RPAS'
pilots.

Implementation will minimize “nuisance alerts” while maintaining safety, and will quickly adapt to changes in procedures

and the environment. Also, this systern must accommeodate the particularities of RPAS.

New Capabilities @ |Implementation of a new airborne collision avoidance function of a detect and avoid systern will enable a new capability for
RPAS. The systems will be tailored to provide the last resort collision avoidance function including horizontal resclution
advisories (in addition to the vertical resolution advisories provided by current collision avoidance systems).

Description @ ACAS systems for RPAS use multiple surveillance sensor inputs to determine the position and velocity of nearby aircraft; this
nformation is passed through “threat logic” to determine proximate traffic, issue alerts, and issue collision avoidance
“resolution advisories” to RPAS' pilots. Resolution advisories include both herizontal {turn left or right) andfor vertical
guidance [climb, descend, remain level, do not descend/climb) as appropriate to avoid collisions.

Maturity Level @  Validation

Human Factor 1. Doss it imply a changs in task by a user or affected others? Yes

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tactical-Dunng ops Departure

DEPENDEMCIES AND RELATIONS ® m
Type of Dependencies ASBU Element

Evolution ACAS-B2/1- New collision avoidance systern

Relation-technology need ASUR-BO/T - Automatic Dependent Surveillance - Broadeast [ADS-B)

Relation-technology benefit ASUR-B2/1 - Evolution of ADS-B and Mode S
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SNET-BO/1

SNET

Short Term Conflict Alert (STCA)

Main Purpose @

To assist the air traffic controller in preventing collision betwesn aircraft, using position data from ground surveillance.

New Capabilities @ STCA systems alert the controller when a given separation between two aircraft is actually lost or may be lost within a given

Description @

Maturity Level @

Human Factor
Considerations

amount of time.

Surveillance data from ground radars and ADS-B stations is used to track aircraft. For each pair of aircraft which are
sufficiently close, a short term conflict alert is raised if at least one of the following tests is true:

» [current proximity test) their current horizontal separation is lower than a horizontal threshold and their current vertical
separation is lower than a vertical threshold; or

= [linear prediction test) at any of their future positions within a given amount of time (warning time), as linearly
extrapolated from their current track, their horizontal separation will be lower than a horizontal threshold and their
vertical separation will be lower than a vertical threshold.

The horizontal and vertical thresholds may be different in each test but are equal or lower than the ATC separation
standards for the airspace covered by the STCA system. The warning time for the linear prediction may depend on the
control unit specificities but is typically equal to or lower than 2 minutes.

The above parameters may be configured differently in defined geographic areas of the control unit. Additionally,
nhibiticns of alerts may be set up for a list of aircraft and for defined geographic areas.

On noticing the alert, the controller has to analyse the situation and, if deemed necessary, iIssue an aveiding instruction to
one or both aircraft, with the appropriate emergency phraseology.

Ready for implementation

1. Doss itimply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? No

PLANNMING LAYERS @ OPERATIONS @

ctical-During ops Departure

DEPEMDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-technology option ASUR-BON - Automatic Dependent Surveillance - Broadeast [ADS-B)
Relation-technology option ASUR-BO/Z - Multilateration cooperative surveillance systems (MLAT)

Relation-technology benefit ASUR-BO/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)
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Minimum Safe Altitude Warning (MSAW)]

Main Purpose @

MNew Capabilities @

Description @

Maturity Level @

Human Factor
Considerations

To assist the air traffic controller in preventing controlled flight into terrain accidents by generating, in a timely manner, an
alert of aircraft proximity to terrain or obstacles.

MSAW systemns warns the controller about the increased risk of controlled flight into terrain accidents by generating, in a
timely manner, an alert of aircraft proximity to terrain or obstacles.
Mote: MSAW systems are providing protection on all aircraft in particular those not equipped with Ground Proximity

Warning Systems.

Surveillance data (including tracked pressure altitude), flight data (including cleared flight levels] and environment data
[including terrain and obstacle data) are input to the MSAW system to generate the alerts to the controller working
position.

On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the
aircraft, with the appropriate emergency phraseology.

Ready for implementation

1. Doss it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During o

- SN Depariure

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology option ASUR-BO/1 - Autormnatic Dependent Surveillance - Broadcast (ADS-E)

Relation-operational benefit SNET-BO/1 - Short Term Cenflict Alert [STCA)

Relation-technology benefit ASUR-B(Q/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)
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SNET-BO/3 Area Proximity Warning (APW)

Main Purpose @  APW is designed, configured and used to make a significant positive contribution to the prevention of accidents arising
from unautherized penetration of an airspace volume.

New Capabilities @ APW systems warn the air traffic controller about unauthorised penetration into the airspace (either restricted or
controlled) by a flight [either controlled or uncontrolled).

Description @ Surveillance data (including tracked pressure altitude), flight data (including cleared flight levels and RVSM status) and
environment data (including airspace volumes) are input to the APW system to generate the alerts to the controller
working position(s).

On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the
aircraft, with the appropriate emergency phraseclogy.
Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations %—
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops Departure Arrival

DEPENDENCIES AND RELATIONS &
Type of Dependencies ASBU Element

Relation-technology option ASUR-BO/1 - Autormnatic Dependent Surveillance - Broadcast (ADS-B)
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SNET-BO/4 Approach Path Monitoring [APM)

Main Purpose @  APM is a ground-based safety net intended to warn the controller about increased risk of controlled flight into terrain
accidents by generating, in 2 timely manner, an alert of aircraft proximity to terrain or obstacles during final approach.

New Capabilities @ APM is designed, configured and used to make a significant positive contribution to avoidance of controlled flight into
terrain accidents by generating, in a timely manner, an alert of aircraft proximity to terrain or obstacles during final

approach.

Description @ Surveillance data (including tracked pressure altitude), flight data (including concerned sectors) and environment data
(including terrain and obstacle data) are input to the APM systern to generate the alerts to the controller working
position(s).

On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the
aircraft, with the appropriate emergency phraseoclogy.

Maturity Level @  Ready for implementation

Human Factor 1. Does it imply a change in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS OI} OFERATIONS @

Tactical-During ops

DEPENDENCIES AND RELATIONS @
Type of Dependencies ASBU Element

Relation-technology option ASUR-BO/1 - Autornatic Dependent Surveillance - Broadcast (ADS-B)
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SNET-BIN Enhanced STCA with aircraft parameters

Main Purpose @  Assist the air traffic controller in preventing collision between aircraft, using position data from ground surveillance and
flight intent reported by aircraft.

New Capabilities @ Using aircraft intent parameters allows STCA systems to reduce the number of unnecessary alerts, to increase the number

of relevant alerts and to alert earlier, compared to the basic STCA system in Block 0.

Description @ This enhanced STCA works the same as the basic STCA system in Block 0, but stops the linear extrapolation of the vertical
position of an aircraft when it reached the Selected Flight Level information reported from ADS-B or downlinked from
Mode S transponders.

Maturity Level @  Ready for implementation

Human Factor 1. Daes it imply a change in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops Arrival

DEPEMDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology option ASUR-BO/1 - Automatic Dependent Surveillance - Broadcast [ADS-B)
Relation-technology need ASUR-BO/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)
Evolution SNET-B0/1 - Shert Term Conflict Alert (STCA)

SNET-BI/2 Enhanced STCA in complex TMAs
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SNET-BI/2 Enhanced STCA in complex TMAs

Main Purpose @ Assist the air traffic controller in preventing collision between aircraft, using position data from ground surveillance and
taking into account possible crew intents linked to traffic patterns and ATC practices in complex TMAs.

New Capabilities @ Taking into account traffic patterns and ATC practices allows STCA systemns to reduce the number of unnecessary alerts, to
ncrease the number of relevant alerts and to alert earlier, compared to the basic STCA system in Block 0.

Description @ This enhanced STCA works the same as the basic STCA system in Block O, but, in addition of the current proximity test and
the linear prediction test, performs the following tests:

» (level-off prediction test) The vertical positions of aircraft in vertical evolution are extrapolated to level-off at the next
reasonable FL.

« (turn prediction test) The herizontal positions of aircraft in proximity of a final approach path are extrapolated to turn in
alignment with this final approach path.

Care is also taken to setup a specific set of alerting parameters (herizontal threshold, vertical threshold and warning time)
for each approach area within the TMAS, where unnecessary alerts could affect runway throughputs.
Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations
2. Does it imply precessing of new information by the user? Yes
3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

DEPENDENCIES AND RELATIONS &

Type of Dependencies ASBU Element
Relation-technology opticn ASUR-BO/1 - Autemnatic Dependent Surveillance - Broadcast [ADS-B)
Relation-technology option ASUR-BO/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)

Evn%ticm SNET-B0/1 - Short Term Conflict Alert (STCA)
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SURF

SURF-BOA Basic ATCO tools to manage traffic during ground operations

SURF-BO/2 Comprehensive situational awareness of surface operations

SURF-BO/3 Initial ATCO alerting service for surface operations

SURF-B1/1 Advanced features using visual aids to support traffic management during ground operations

SURF-B1/2 Comprehensive pilot situational awareness on the zjport surface

SURF-BE1/3 Enhanced ATCO alerting service for surface operations

SURF-B1/% Routing service to support ATCO surface operations management

SURF-B1/5 Enhanced vision systems for taxi operations

SURF-B2/ Enhanced surface guidance for pilots and vehicle drivers

SURF-B2/2 Comprehensive vehicle driver situational awareness on the airport surface

SURF-B2/3 Conflict alerting for pilots for runway operations

SURF-B3/1 Optimization of surface traffic management in complex situations
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SURF

SURF-BOA Basic ATCO tools to manage traffic during ground operations

Main Purpose @  To improve safety and efficiency during ground operations by providing proper indications to pilots and vehicle drivers.

New Capabilities @ The guiding and routing service is delivered using visual aids and signals on the platform. Information is managed by the
controller to provide pilots and vehicle drivers all necessary information to taxi and avoid incursion on the runway.

Description @ This element represents the provision of guidance and routing information to the pilot in order to manage the trafficin a
safe and efficient way by the controller:

= to confirm the routing of all aircraft and vehicles according to the defined identification procedures;
» toprevent incursions on the runway using visual aids, stop bars in particular.

The Controller moniters and commands the lighting systems.

Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? No

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops

DEPENDEMNCIES AND RELATIONS @

There are currently no dependencies.
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SURF-BO/f2 Comprehensive situational awareness of surface operations

Main Purpose @  To better maintain ATCO awareness of ground cperations.

New Capabilities @ The surveillance service of A-SMGCS provides airport traffic situational awareness through the position, identification and
tracking of aircraft and vehicle suitably equipped on the aerodrome surface. Information is presented on the controller and
airport operator display independent of visibility conditions and controller line of sight.

Description @ This service represents the provision of surveillance information to the controller in order to manage the traffic in a more
efficient way and allows the controller:

+ to confirm the identity of all participating vehicles according to the defined identification procedures;
« to prevent collisions between all aircraft and vehicles especially in conditions when visual contact cannot be maintained;
« tomanuzlly correlate (link a target with a call sign) targets for the rare cases where there is an operaticnal need to, eg.
areas of poor cooperative surveillance coverage and the need to track non-cooperative targets such as towed aircraft;
» todetect and indicate the position of potential intruders.
Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? No

4. Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops

DEPEMDENCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-technology cption ASUR-BO/ - Automatic Dependent Surveillance - Broadcast (ADS-B)
Relation-technology option ASUR-BOY2 - Multilateration cooperative surveillance systems (MLAT)

Relation-technology benefit ASUR-BO/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)
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Initial ATCO alerting service for surface operations

Main Purpose @

Detection by the ATCO of potentially unsafe situations with regard to runway operations.

New Capabilities @ The ATCO will be provided with a short term conflicting alerting tool (A-SMGCS initial alerting service) that monitors

Description @

Maturity Level @

Human Factor
Considerations

moverments on or near the runway and detects conflicts between an aircraft and another vehicle as well as runway
ncursion by intruders. Appropriate alerts will be visualized on the ATCO display.

This element represents the first step of A-SMGCS alerting service and is based on A-SMGCS surveillance. It takes into
account elements such as:

» the runway configuration of the airport (e.g. one, two or more runways);

» the associated procedures (e.g. multiple line ups and reduced separation on the runway when approved by the ATS
authorities);

» the position and type of the aircraft and vehicles (2.g. arrival, departure or vehicle) according to the st time parameters
and their relative speeds and positions when within or about to enter a predefined area arcund the runway;

= aircraft in the vicinity of the runway (e.g. on final approach, climb out and helicopters crossing);

+ meteorological conditions.

Ready for implemeantation

1. Does it imply a change in task by a user or affected others? No
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new equipment? No

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tocica During oo N

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-technology option ASUR-BO/ - Automatic Dependent Surveillance - Broadcast [ADS-B)
Relation-technology opticn ASUR-BQ/2 - Multilateration cooperative surveillance systems [MLAT)

Relation-technology benefit ASUR-BO/3 - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)

Evolution

SURF-BO/1 - Basic ATCO tools to manage traffic during ground cperations
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SURF-B1/1 Advanced features using visual aids to support traffic management during ground operations

Main Purpose @  To improve surface operations with the aim to reduce taxi time and fuel burn, potential mistakes.

New Capabilities @ Advanced features including “Follows the Greens™ (FTC) and Variable Message Panels are used to optimize routing during
taxi operations. The lighting system is used to direct the aircraft, making the guidance safer, as errors are minimized.
Lighting system for other vehicles than aircraft is connected to the SMGCS in order to optimize ground circulation and
prevent callision.

Description @ Advanced features including FTG and Variable Message Panels are used to optimize routing during taxi operations. The
ighting system is used to direct the aircraft, making the guidance safer, as errors are minimized.
Lighting system for other vehicles than aircraft is connected to the SMGCS in order to optimize ground circulation and
prevent collision.

Maturity Level @  Standardization

Human Factor 1. Doss it imply a change in task by a user or affected others? No

Considerations
2. Does it imply processing of new infarmation by the user? Yes
3. Does it imply the use of new equipment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-Dunng ops

DEPENDEMCIES AND RELATIONS &

Type of Dependencies ASBU Element
Evolution SURF-B0/1 - Basic ATCO tools to manage traffic during ground cperations

Relation-operational nesd ACDM-BOA - Airport CDM Information Sharing (ACIS)
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SURF-B1/2 Comprehensive pilct situational awareness on the airport surface

Main Purpose @  To improve ground operations based on increasing pilot's situational awareness and safety especially at taxiway and runway
ntersections, as well as for aircraft landing and taking off.

New Capabilities @ |n addition to display of the airport layout (showing taxiways, runways, fixed obstacles) and the own aircraft position, the
pilot has an improved situational awareness thanks to the additional display of surrounding traffic (incl. both aircraft and
optionally airport vehicles).

Description @ The pilot can visualize surrounding traffic to be presented on traffic computer and display. Different technologies enable
this capability, among which ADS-B OUT/ADS-B IM. In order to maximize the benefits, it is suitable that all aircraft be
equipped in a3 homogeneous manner. However, a transition pericd can be observed and a partial equipage will result in the
display of only the appropriately equipped aircraft.

Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations
2. Does it imply processing of new information by the user? Yes
2. Does it imply the use of new equipment? No

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactica .k.}u ring ops

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-technology need ASUR-BO/1 - Automnatic Dependent Surveillance — Broadcast [ADS-B)

Relation-operational nesd CSEP-B1/1 - Basic airborne situational awareness during flight operations (AIRB)
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SURF-B1/3 Enhanced ATCO alerting service for surface operations

Main Purpose @  The enhanced A-SMGCS alerting service anticipates potential runway conflicts, runway incursion and other hazardous
situations on the aerodrome surface.

New Capabilities @ Early detection of aircraft and vehicles that are not following given clearances/ instructions or provision of alerts when
clearances given by the controller do not comply with local ATC rules/procedures.

Description @ The A-SMGCS Alerting service for controllers is complemented with the detection of conflicting ATC Clearances [CATC)
given by the controller [e.g. Line-up versus Land on same runway) and with the detection of non-conformance to
procedures or instructions (e.g. route deviation). An electronic clearance input means is used by the controller to make the
clearances known to the system. Surveillance data and routing information are also used by the logic to generate alerts to
the cantraller.

Maturity Level @  Standardization
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new eguipment? No

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-cperational need SURF-B0/2 - Comprehensive situational awareness of surface operations
Evolution SURF-BO/3 - Initial ATCO alerting service for surface operations

Relation-cperational need SURF-B1/4 - Routing service to support ATCO surface operations management
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SURF-Bl/4 Routing service to support ATCO surface operations management

Main Purpose @  To improwve pre-departure and departure sequencing by provision of accurate taxi times and efficient routing service.

New Capabilities @ The A-SMGCS routing service calculates individual routes for mobiles for representation to the controller in order to support
the runway sequencing strategy.

Description @ The A-SMGCS routing service calculates individual routes for mobiles based on known airport parameters and constraints
or following an interaction by the controller. The controller is presented with planned or cleared routes and has means to
modify these routes or to create new route If necessary. Information is updated in real time in order to iImprove
predictability of surface operations.

Maturity Level @  Standardization

Human Factor 1. Does it imply a change in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4 Does it imply a change to levels of automation? Yes

DL,&II%\IING LAYERS @ OPERATIONS @

Tactical-Pre ops || Tactical-During ops

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-operational need SURF-B0/2 - Comprehensive situational awareness of surface operations
Relation-operzaticnal nesd RSEQ-BOM - Arrival Management

Relation-operational need RSEQ-BO/2 - Departure Management
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SURF-B2/1 Enhanced surface guidance for pilots and vehicle drivers

Main Purpose @  To improve the guidance of pilots and vehicle drivers on the aercdrome surface. Depending from the level of equipage of
aircrafts and vehicles, the operational objective may be achieved either by airport ground equipment or through on-board
capabilities.

New Capabilities @ Automatic triggering of airport ground signs according to the route and clearances issued by ATC.

Description @ The A-SMGCS guidance service is using the routing service in conjunction with ATCO inputs to allow the automated
switching of Taxiway Centreline Lights (TCL) and/or stop bars. The guidance service improves the movement of mobiles on
the movement area and reduces the workload of controllers.

Maturity Level @  alidation

Human Factor 1. Doss it imply a change in task by 3 user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

2. Does it imply the use of new equipment? No

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element
Evolution SURF-BO/1 - Basic ATCO tools to manage traffic during ground operations
Evolution SURF-B1/1 - Advanced features using visual aids to support traffic management during ground

operations
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SURF-B2/2 Comprehensive vehicle driver situational awareness on the airport surface

Main Purpose @  Expansion of situation awareness to vehicle's drivers by the provision of own position and surrounding traffic position cn a
display in the wvehicle. Considered vehicles can be small UAS used for airport specific functions. The vehicle driver is
nformed about potential and actual risk of collision with aircraft and infringement of restricted or closed areas.

New Capabilities @ Information regarding the surrounding traffic (including both aircraft and airport vehicles) during taxi and runway
operations is displayed in the vehicle driver's cockpit. The system detects hazardous situations and provides the vehicle
driver with the appropriate alert, either generated by the on-board system or uplinked from a centralized airport function.

Description @ For the vehicles operating on the manoeuvring area of the airport, a display on-board of the vehicle is showing the
surrcunding traffic and own position to enhance the situational awareness of the vehicle driver and providing the
appropriate alerts to ensure safer operations of vehicles on the manoeuvring area.

Maturity Level @  Standardization

Human Factor 1. Does it imply a change in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. E%es it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

DEPENDEMNCIES AND RELATIONS &

There are currently no dependencies.
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SURF-B2/3 Conflict alerting for pilots for runway operations

Main Purpose @  To improwve safety during runway operations by providing traffic indication and alerts to pilots and/or vehicle drivers.
New Capabilities @ The on-board system detects potential and actual risk of collision with other traffic during runway operations and provides
the pilot with the appropriate alert.

Description @ This enhancerment represents a key on-board feature to significantly decrease the risk of conflict with any mobile on or near
the runway, improving safety on airport surface. Aircraft data is broadcasted with the proper level of performance and
quality in order to provide adequate alerts to the pilots.

Broadcasted aircraft data can also be presented on beard airport ground vehicles

Maturity Level @  Standardization
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? No

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element

Evolution SURF-B1/2 - Comprehensive pilot situational awareness on the airport surface
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SURF-B3/ Optimization of surface traffic management in complex situations

Main Purpose @ The objective of this element is to achieve the expected performance of the surface management taking account of al
aspects of ground operations.

New Capabilities @ Taking in account all aspects of ground operations and based on optimization algerithms, the A-SMGCS routing and
guiding service is providing automation for the management of surface traffic in complex situations following ACDM
agreed strategies. The controller workload is reduced. The ATCO keeps the ability to be in manual mode.

Description @ Using the capabilities provided in the previous blocks, the management of surface traffic in complex situations can be
automated. The controller keeps the possibility to operate in manual, semi-automated or automated mode.

Maturity Level @  Concept

Human Factor 1. Does it imply a change in task by a user or affected cthers? No

Considerations
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new equipment? No

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tactical-Pre ops || Tactical-During ops

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element
Evolution SURF-B1/3 - Enhanced ATCO alerting service for surface operations
Relation-operational need SURF-B21 - Enhanced surface guidance for pilots and vehicle drivers

Relaticn—o&\raticnal need SURF-B2/2 - Comprehensive vehicle driver situational awareness on the airport surface
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WAKE

WAKE-B2/1 Wake turbulence separation minima based on 7 aircraft groups

WAKE-B2/2 Dependent parallel approaches B e
WAKE-B2/3 Independent segregated parallel operations B e
WAKE-B2/4 Wake turbulence separation minima based on leader/follower static pairs-wise B e
WAKE-B2/5 [ Enhanced dependent parallel approaches B e
WAKE-B2/6 Enhanced independent segregated parallel operations B e

WAKE-B2/7 Time based wake separation minima for arrival based on leader/follower static pair-wise

WAKE-B2/8 Time based wake separation minima for departure based on leaderffollower static pair-wise

WAKE-B3/1 Time based dependent parallel approaches B e
WAKE-B3/2 Time based independent segregated parallel operations B o
WAKE-B4/1 En-route Wake Encounter Ground based Prediction B o

WAKE-B4/2 En-Route Wake Encounter on-board flight management/mitigation B e
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APENDICE B
ELEMENTOS ASBU

https://www4.icao.int/ganpportal/ASBU

CSEP

CSEP-BIN Basic airborne situational awareness during flight operations [AIRB)

Main Purpose @  To improve traffic situational awareness in all phases of flight.

Mew Capabilities @ « AIRE facilitates out-the-window visual acquisition of airborne traffic within visual range and traffic situational awarensss

for traffic beyond visual range.

= It enhances traffic situational awareness and quicker visual acquisition of targets through basic airborne situational
awareness during flight operations enabled by the use of a cockpit display traffic information (CDTI).

= It supplements the flight crew's out the window scan and radio communications listening.

s It supports the flight crew in integrating information frorm these sources into a comprehensive and accurate traffic
picture including long traffic detection range.

I/\\s = It also enables cormmmunication with surrounding aircraft on common/local frequency (e.g. turbulence reports,

uncontrolled airfield operations).

Description @ The use of cockpit displays to provide the flight crew with a graphical depiction of traffic using relative range and bearing,
supplementead by altitude, flight 1D and other information. This element represents the use of the cockpit display traffic
nformation [CDTI) with appropriate ADS-B data filtered for traffic situational awareness. The COTl is capable of merging
data with TCAS. It is recommended to use the display where ACAS information is already provided (if ACAS-equipped)

Maturity Level @  Ready for implementation

Human Factor 1. Does it imply a chanage in task by a user or affected others? No

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does itimply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops Departure Arrival

DEPENDENCIES AND RELATIONS @
Type of Dependencies ASBU Element

Relation-technology need ASUR-BO/1 - Autornatic Dependent Surveillance - Broadcast (ADS-B)

Relation-technology benefit ACAS-B1/1 - ACAS Improvements
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CSEP-BIf2 Visual Separation on Approach (VSA)

Main Purpose @  To assist pilots in maintaining own separation during successive visual approach procedures. VSA is defined to support
aircraft performing successive visual approach and landing operations.

New Capabilities @ WSA is a situational awareness capability that offers a support tool for pilots to conduct existing procedures de
PANS-ATM (6.5.3.4 and 6.5.3.5). It assist the flight crew in maintaining cwn separation and quicker visual acquisition of
preceding aircraft during successive visual approach procedures enabled by the use of a COTI. It supplements the flight
crew's out the window scan and radio communications listening.

Description @ This element is used to support existing procedures, 1., the pilot can use the traffic display to support his visual scan of the
preceding aircraft during the approach procedure if the preceding aircraft is transmitting ADS-B OUT surveillance data.
Maturity Level @  Ready for implementation
Human Factor 1. Does it imply a change in task by a user or affected others? No
Considerations
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new equiprment? Yes

4 Does it imply a change to levels of automation? No

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops

DEPENDENCIES AND RELATIONS @
Type of Dependencies ASBU Element

Relation-technology need ASUR-BON - Automatic Dependent Surveillance - Broadcast (ADS-B)

Relation-technology benefit ACAS-B1/1 - ACAS Improvements
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Interval Management (IM) Procedure

Main Purpose @

The objective of the IM application is to achieve and/er maintain an assigned spacing between one aircraft and the
designated aircraft (referred as the reference aircraft), using the guidance on the flight deck that enables the pilot to
actively manage the spacing relative to the reference aircraft.

New Capabilities @ This element allows management by the pilot of the assigned spacing from a reference aircraft using airborne tools.

Description @

Maturity Level @

Human Factor
Caonsiderations

s

The air traffic controller chooses to use IM operations to manage the interval between aircraft when the aircraft need to be
spaced closely together in an orderly manner or their timing synchronized. This is accomplished by the air traffic controller
providing a clearance to the IM aircraft which includes the assigned interval. The assigned interval can be defined in time or
distance. The pilot is responsible for identifying the reference aircraft (designated by the air traffic controller] and to
mplement the IM clearance. While some IM clearances will keep the IM aircraft on its current route and result only in speed
management, other clearances may include a controller-defined path lengthening or shortening.

Standardization

1. Does it imply a2 change In task by a user or affected others? Yes
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new equipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

DEPEMDEMCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology need ASUR-BO/1 - Automatic Dependent Surveillance - Broadcast [ADS-B)

Relation-technology benefit ACAS-B1/1 - ACAS Improvements

Relation-benefit ASUR-B2/1 - Evolution of ADS-B and Mode 5
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Cooperative separation at low altitudes

Main Purpose @  To maintain own separation with respect to manned aviation and other UAS in the UTM airspace.

MNew Capabilities @ A dedicated function to support separation assurance is provided to the UAS, which is supported by detection capability as
well as a guidance to remain well clear of any other UAS. Mote: in the UTM, this function may be automated and not
operated by a remote pilot.

Description @ The UAS is capable of building a traffic picture associated to a separation assurance functionality enabling to establish and
maintain the reguired separation from any octher vehicle aka “remain well clear” using ADS-B IN for manned aviation and
broadcast technologies to be determined for UAS to UAS.

Maturity Level @  Walidation

Human Factor 1. Does it imply a change in task by a user or affected cthers? Yes

Considerations
2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ m OFPERATIONS @

DEPENDEMNCIES AND RELATIONS @
Type of Dependencies ASBU Element
Relation-technology need CSEP-BI1 - Basic airborne situational awareness during flight operations [AIRB)

Relation-technology need ASUR-B2/2 - New community based surveillance system for airborne aircraft (low and higher airspace)
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CSEP-B2/3 Cooperative separation at higher airspace

Main Purpose @  To maintain own separation with respect to manned aviation and other UAS in the upper airspace.

New Capabilities @ A dedicated function to support separation assurance is provided to the UAS, which is supported by detection capability as
well as a guidance to rermain well clear of any other LUAS. Note: in the UTM, this function may be automated and not
operated by a remote pilot.

Description @ The UAS is capable of building a traffic picture associated to a separation assurance functionality enabling to establish and
maintain the required separation from any other vehicle aka “remain well clear” using ADS-B IN for manned aviation and
broadcast technologies to be determined for UAS to UAS.

Maturity Level @  Validation

Human Factor 1. Does it imply a change in task by a user or affected others? Yes

Considerations
2. Does it imply processing of new information by the user? Yes

2. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-technology need CSEP-B1/1 - Basic airborne situational awareness during flight operations [AIRE)

Relation-technology need ASUR-B2/2 - New community based surveillance system for airborne aircraft (low and higher airspace)
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CSEP-B3/1

Main Purpose @

Interval Management (IM) Procedure with complex geometries

The objective of the IM application is to achieve and/or maintain an assigned spacing between one aircraft and the
designated aircraft (referred as the reference aircraft), using the guidance on the flight deck that enables the pilot to
actively manage the spacing relative to the reference aircraft supported by data link to facilitate exchange of complex
clearances in a diversity of operational environments.

New Capabilities @ This element allows management by the pilot of the assigned spacing from a reference aircraft using airborne tools and

Description @

Maturity Level @

Human Facter
Considerations

data link in a diversity of operational environments.

The air traffic controller chooses to use IM operations to manage the interval between aircraft when the aircraft need to be
spaced closely together in an orderly manner or their timing synchronized. This is accomplished by the air traffic controller
providing a clearance to the IM aircraft which includes the assigned interval. The assigned interval can be defined in time
or distance.

The pilot is responsible for identifying the reference aircraft (designated by the air traffic controller) and to implement the
IM clearance. While some IM clearances will keep the IM aircraft on its current route and result only in speed management,
other clearances may include a controller-defined path lengthening or shortening.

Concept

1. Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

2. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANMING LAYERS @ OPERATIONS @

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology need ASUR-B2/1 - Evolution of ADS-B and Mode S

Relation-technology need COMS-B3/1 - Extended CPDLC (B2 incl Adv-IM and dynamic RNF) for dense and complex airspace
Evolution CSEP-B2/1 - Interval Management (IM) Procedure
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CSEP-B3/2 Remain Well Clear [RWC) functionality for UAS/RPAS

Main Purpose @  Aims at maintaining own separation with respect to any manned and/or unmanned aircraft in all phases of flight.

New Capabilities @ “Remnain well clear” is a dedicated function to support separation assurance is provided to the aircraft, which must remain
ndependent of the collision avoidance logic [ACAS).

While the detection capability can be the same, the objective of the function is different and must be supported by a
specific logic based on separation minima developed to suit the new operations.

Description @ The remote pilot ensures separation from suitably equipped aircraft (manned and/or unmanned) thanks to a traffic picture

(CDTI) associated to a separation assurance functionality enabling to establish and maintain the required separation
[rernain well clear) in all phases of flight.

Maturity Level @  Validation

Human Factor
Considerations

PLANNING LAYERS @ OPERATIONS @

Tactical-During ops Departure Arrival

DEPENDENCIES AND RELATIONS €

Type of Dependencies ASBU Element
Relation-technology need ASUR-B2/1 - Evolution of ADS-B and Mode S

Relation-operational nesd ACAS-B2/2 - New collision avoidance capability as part of an overall detect and avoid system for RPAS
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CSEP-B4A

Main Purpose @

Airborne separation

Aims at maintaining own separation with respect to one aircraft via a delegation of responsibility from the ATCO to the
flight crew in all phases of flight.

New Capabilities @ A dedicated function to support separation assurance is provided to the aircraft, which must remain independent of the

Description @

collision avoidance logic [ACAS-Bx). While the detection capability can be the same, the objective of the function is different
and must be supported by a specific logic based on airborne separation minima developed to suit the new operations.

Airborne Separation = temporary delegation of responsibility to the flight deck for separation provision with suitably
eguipped designated aircraft.

The flight crew ensures separation from suitably equipped designated aircraft as communicated in new clearances, which
relieve the controller from the responsibility for separation between these aircraft. However, the controller retains
responsibility for separation from aircraft that are not part of these clearances. The flight crew/remate pilot is provided with
a traffic picture [CDTI) associated to a separation assurance functionality enabling to establish and maintain the required
separation [remain well clear for RPAS).

Maturity Level @  Validation
Human Factor
Considerations
PLANNING LAYERS @ OPERATIONS @

Tactical-During ops Departure Arrival

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element
Relation-cperational need ASUR-BO/1 - Automnatic Dependent Surveillance - Broadcast (ADS-B)
Relation-technology need ASUR-B2/1 - Evolution of ADS-B and Mode S

Relation-operational need ACAS-B2/1- New collision avoidance system
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APENDICE C
ELEMENTOS ASBU

https://www4.icao.int/ganpportal/ASBU

GADS

GADS-B1f1 Aircraft Tracking

Main Purpose @  To provide support to the ATSU Alerting Service in areas without ATS surveillance with an update rate of the aircraft position
of at least once per 15 mins. The objective is to assist the relevant stakeholders in the timely identification and location of
aircraft in distress, to reduce reliance on the procedural methods for determining aircraft position and helping to ensure the
availability and sharing of aircraft position data.

New Capabilities @ Aircraft operator will be able to track the aircraft, detect missing position reports, notify if necessary the relevant ATSUs and
timely share relevant information including last known position(s).

Description @ Aircraft tracking is one of the Global Aeronautical Distress and Safety System (GADSS) functions (ref, GADSS ConOPS Va).
Aircraft tracking is a process, established by the operator, that maintains and updates, at standardised intervals, a ground-
based record of the four dimensional position of individual aircraft in flight. (ICAC Annex &)

Maturity Level @  Ready for implermentation

Human Factor 1. Does it imply a change in task by a user or affected others? Yes

Considerations
2. Does it imply processing of new information by the user? Yes
3. Does it imply the use of new eguipment? Yes

If the aircraft operator is not already tracking its aircraft.

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OFERATIONS @

Tactical-Pre ops | Tactical-During ops
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PLANNING LAYERS @ OPERATIONS @

Tactical-Pre ops | Tactical-During ops

DEPENDEMNCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-operational need GADS-BI/2 - Contact directory service

Relation-technology option COMS-BO/2 - ADS-C (FAMS 1/A) for procedural airspace
Relation-technology option ASUR-BG/T - Autormatic Dependant Surveillance — Broadcast [ADS-B)
Relation-technology option ASUR-BY1 - Reception of aircraft ADS-B signals from space (SB ADS-B)
Relation-technology option COMI-BO/S - Satellite communications [SATCOM] Class € Data
Relation-technology option COMI-B1/3 - SATCOM Class B Voice and Data

Relation-technology option COMS-B1/2 - PBCS approved ADS-C [FANS 1/a+) for procedural airspace
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RATS

RATS-BI/

Remotely Operated Aerodrome Air Traffic Services

Main Purpose @

To provide ATS at aerodromes not from a traditional on-site tower, but remotely from either a local or a distant location. The
service provided may be a control service or flight information service as appropriate.

New Capabilities @ Provision of an aerodrome ATS from a remote location using digital video or surveillance technologies, or non-surveillance

Description @

Maturity Level @

Human Factor
Caonsideraticns

procedures.

This element represents the provision of Aercdrome Control or Aeradrome Flight Information Services (AFIS) at aerodromes
from other than an on-site facility. This could be achieved by utilizing either video surveillance, digital surveillance,
aerodrome. A Remote Tower Centre (RTC) will be remotely connected to one or more aerodromes and consist of one or
more Controller Working Positions [CWP), dependent on the reguirements of the connected aerodrome|(s).

Standardization

1. Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new eguipment? Yes

4 Does it imply a change to levels of automation? Yes

PLANNING LAYERS @ OPERATIONS @

Tactical-Pre ops | Tactical-During ops

DEPENDENCIES AND RELATIONS @

Type of Dependencies ASBU Element

Relation-technology benefit ASUR-B0OAN - Automatic Dependent Surveillance - Broadcast (ADS-B)

Relation-technology benefit ASUR-BO/2 - Multilateration cooperative surveillance systems (MLAT)

Relation-technology benefit ASUR-BO/Z - Cooperative Surveillance Radar Downlink of Aircraft Parameters [SSR-DAPS)

Relation-operational benefit SURF-BO/ - Basic ATCO tools to manage traffic during ground operations

Relation-inforrmation need AMET-B1/1 - Meteorological observations information
Relation-inforrmation need AMET-B1/2 - Meteorological forecast and warning information
Relation-information need AMET-B1/4 - Dissemnination of meteorological information

—FIN —
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