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Overview

v'Global traffic grow

v'Global provisions

v'Regional strategy for ATM situational awareness
v ATM requirements

v'ADS-B Operational Concept
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ANS implementation
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. - Global
 Global ATM Operational Concept A oion
l (Doc 9854) :
| = ) Strategic
e Global Planning (Doc 9750) " Planning
e Regional Planning (Doc 8733) .
RPB-ANIP D7 :;%‘;”a'
e National Planning - _
; - National
action



ATM System (Doc 9854)

The ATM System needs to be
disaggregated to understand the
sometimes complex interrelationship
between its components and common
elements

T The ATM System cannot, however, function without all of its
= components and common elements being present The
components and commaon elements must be reintegrated.

SDM = ATM Service Delivery Management, TS = Traffic Synchronization, DCB = Demand Capacity
Balancing, AO = Aerodrome Operations, AOM = Airspace Organization and Management, AUO = Airspace
User Operations, CM = Conflict Management, (CDM = Collaborative Decision Making, IM = Information

Management)




ATM System
(Doc 9854)
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ATM Automation

« GREPECAS CONCLUSION 12/31:

— REGIONAL STRATEGY FOR THE INTEGRATION
OF ATM AUTOMATED SYSTEMS
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Regional strategy

Phase | - Flight data processing System (FDPS) CPL, FLP, RPL
Phase 11 - ATS Radar Data Processing System /RDPS;
monoradar;
multiradar;

Radar data sharing.

Phase 111 - Digital automated communications (Automated traffic hand off, AIDC/ CPDLC,
etc).
Phase IV - CDM implementation for AOM [Airspace Organization and Management], CM

[conflict management], DCB [Demand/Capacity Balancing], AO [Aerodrome
Operation], TS [Traffic Synchronization], AUO [Airspace User Operation], ASDM
[ATM Service Demand Management], AlS, MET, Statistics, etc.
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Radar surveillance

ADS-B surveillance
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Annex 11 - Doc 4444

Radar (PSR, SSR)

« ADS-B

CPDLC

Multilateration
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MLAT

ADS-B implementation
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ATM requirements

 a) Conception. Response to necessities and expectations

framework.

* b) Specification. Specify operational requirements

* ¢) Design. Operational service; system interoperability.

 d) Selection. Services and technologies for implementation.

 ¢) Planning. Services, installations and capabilities

 f) Operation. Operational implementation.




¥ |ICAO  CAPACITY & EFFICIENCY ADS-B Operational Concept

Implementation process s

« a) Definition of an airspace concept;

* D) Identification of ADS-B or MLAT performance
requirements;

e C) Safety assessment (initial, implementation and
operational); and

« d) Preparation for implementation.
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A Definition of Airspace Concept )

Changs in SURVEILLAMCE as the basis
for changing the airspace concept,

i.e. change from procedural to ADS-B

Consider: ATS route placement and spacing, separation,

obstacle clearance, sequencing, merging, efc.

| i SUR [ADS-B)
COMM : Proces sii]
L_-___________-_.!._____-_-______.
NAVIGATION | ATC TOOLS Procedures: PANS-ATM,
PANS-3PS, Flight crew
Comglete safety assessment- See Process E
Implementation planning: See F'm-u:e-s,im
, +




ADS-B Operational Concept
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e

Select national/regional reference MSSR and compare
performance charactenistics with reference MSSR
used by SASP — Appendices A and B*

I |

Scenano A Scenario B
¢ '
National'regional MSSR has performance Nationalregional reference MSSR has higher
ChAracierisics that are the same or lower performance charactensics than SASP reference
than the rederence MSSR used by SASP. MSSR.
Denve performance requirements for national/regional
Use ADS-B performance charactesistics dgerived ADS-B. Ensure regional agreemeni. Performance
'ym-w'ECOamisa L — r..’wmmmymumﬁ_"msﬂw
conseguence of safety requrements. the SASP (they may be the same, if rade-off makes
: 1his possibie). Ensure sadety requirements are satisfied,
l : as appropriate.
cunpmamyassessmu:mpme Oommsamyasussms:epmesse
Implementation pianning: See Pmcesso Implementation planning: See Process@
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e Identification of ADS-B Performance Requirements

Airspace concept from Process B

1ir

used by SASP

Select nationaliregional reference MSSE and compare
performance characteristics with reference M35R
— Appendices A and B*

|
Scenario A

.

|
Scenano B

v

Matiomalregional M558 has perfarmance
characieristics that are the same or lower
ihan me reference MS5R used by SASP.

Matiomaliregional reference MSSR has higher
pemsIrmance charachenstics than SASP reference

M35R.
v

Derive persarmance requirements for nationaliregional

Usze ADS-B performance charactensiics derived
by SASP — Appendiz C* of pglegse as a
cansequence of safety requirements.

ADS-B. Ensure regiomal agreement. Performance
rEqQUirements may nol be lower Wan those sst ooy
the SASP (they may be the same, ¥ rade-off makes
this possible). Ensure safety requirsments are satisfied,

:
Complete saiety asseszment Sez Froces: (@)

as appropriaie.

'

Compiste safely assessment: See Process ()

"
Implemendation planning: See F"I"\'JGEE-E@

Implem=ntation planning: See Process m




Safety assessment

Preparation for mplementation

ADS-B Operational Concept

| FORMULATE NATIONAL SAFETY PLAN FOR ADS-S IMPLEMENTATION |
Documest references: * o e
DEFINE AIRSPACE CONCEPT —
o DoC 4444 (PANS-ATM
Routes, holding aress, sirspace — n }
struclures, ATC secioranbon, simgece
management
|
v
Doc 0850
FUNCTIONAL HAZARD
Zpgendces E1 ang EZ ANALYSIS [FHa)
QUTPUT: Safety objectives™
|
e T T T [ R —
Decowm SRELIMINARY SYSTEM SAFETY VALDATE ARSPACE CONCEPT, || senes 11
ASSESSMENT (PSSA) e.g real and fasi-bme simulsionend |+ e Dac4X®
qualinfve azsessment i Doc 4444 (PANZ-ATAD
""""""" I SITE ACCEPTANCE TESTS
[equimme=t)
OUTPUT:Selety | | @ —//——/—/—
requrements®™
PANS'-CP'SFWMDES)GN, Doc 3188 (FANS-OFE
Adpst ADS-3 performance
requirements, if necessary —
See Procen PUSLICATION nata aE
fes hoids, smpace struchures Reglomel SNP (1IC40)
MOCFY ATC SYSTEM
=3 required
Doc 4444 (PaNz-aATW]
Doc B128 (PANS-0P3)
ATC TRAINING, Doc 7330
FLIGHT CREW TRANING Natoral end coal
reanasl of ATC
* Figmt cossatcrs
OPERATIONAL MPLEMENTATION
OF ADS-3 SURVEILLANCE
L | svstEwsareTy assessuent ] SYSTEM MOMTORENG AND REVEEW |
(584)
OUTPUT: Safety
evidence™
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FIR/UIR FIR/UIR APP/TWR

SEAMLESS OPERATION

AERODROME TWR EN ROUTE EN ROUTE APP/TWR AEROPUERTO
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. N
Based on trajectories

» Airspace redesign and Management

» Airspace capacity

* Aircraft Separation (Doc 4444)

e ATS communication

» ATC emerging techniques and procedures (Training)
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Airspace Organization and Management (AOM)

NS

Dynamic and variable
airspace reservations

Level TBD Unmanaged Airspace
Separator - Airspace

Unmanaged Airspace User

Separator - Airspace
User
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PBN Airspace Redesign




ADS-B Operational Concept
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PBN Airspace Concept

RNP 10-4

RNAV 5 o
(Oceanic)

(Continental)
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.
ATM situational awareness

« ATS provision to air operations
« Ensure flight plan data / tracks according to user requirements
 Priority of global/regional ATS provision (individual

« Coordination of flight plans / tracking through collaborative
decision making (CDM) with all stakeholders



¥ |ICAO  CAPACITY & EFFICIENCY ADS-B Operational Concept

N
Enhance ATS & Aerodrome capacity

— Improve aerodrome capacity — GATE-TO-GATE:
* Required infrastructure - long term
» Realistic schedule
 Demand and Capacity Balancing (DCB)

— Minimize impact of adverse weather

— Aerodrome network
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“Gate to Gate”
Push back, Taxi, Take Off, Climb, Enroute, Descent, Taxi

gate gate gate gate
push-back en-route arrival  push-back en+oute arrival
climb | | climb descent I
|
|
|
|

taxi-way

gate to gate ’]‘arm nd’|

r"
o network performance
I | |

|
|
|
)
|
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=~ -—Aaerodrome Operations

AMAN / D-AMAN

ATC management to all departures and arrivals

know position and movement of all vehicles and aircraft operations

Reduce runway occupancy time (ROT)

safe operations in all weather conditions
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«—

B

New separation
modes

Integrated /

airport
operations

e

System Wide Information
Management

4D trajectory
management

Automation
support

Network
Operations
and NOP
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