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ICAO’s Vision

Our Mission

2014–2016 Strategic Objectives
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Addressing Growth andRealizing the Promise
of Twenty first Century Air Traffic Management (ATM)
TheOperational andEconomic Context for theGlobal Air Navigation Plan
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Driving Economic Recovery
Aviation’s Global Impacts 
Source: ATAG; ICAO 
$2.2 trillion
Contributed to global GDP annually 
2.9 billion
Passengers annually 
$5.3 trillion
Cargo by value annually 

The Pace and Resilience of Modern Air Traffic Growth 
Global air traffic has doubled in size once every 15 years since 1977 and will 
continue to do so.  This growth occurs despite broader recessionary cycles 
and helps illustrate how aviation investment can be a key factor supporting 
economic recovery. 
Source: Airbus 
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NewCapabilities to Serve the Aviation Community
Providing Flexibility forMember States through the Consultative andCooperative Aviation
SystemBlockUpgradeMethodology

TheGlobal Air Navigation Plan’s Aviation SystemBlockUpgrademethodology is a programmatic and
flexible global systems engineering approach that allows allMember States to advance their Air
Navigation capacities based on their specific operational requirements. TheBlockUpgradeswill
enable aviation to realize the global harmonization, increased capacity, and improved environmental
efficiency thatmodern air traffic growth nowdemands in every region around theworld.
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GANP Fourth Edition Aviation SystemBlock Upgrade
Methodology

Performance Improvement Areas

Block 0 (2013)
Block 1 (2018)
Block 2 (2023)
Block 3 (2028 onward)

Airport Operations

Globally Interoperable Systems andData

OptimumCapacity and Flexible Flights

Efficient Flight Paths

Modules (actual number ofmodules per Block/Performance Areamay vary)
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The ICAO Block Upgrades (blue columns) refer to the target availability timelines for a group of 
operational improvements (technologies and procedures) that will eventually realize a fully-harmonized 
global Air Navigation System. The technologies and procedures for each Block have been organized 
into unique ‘Modules’ (smaller white squares) which have been determined and cross-referenced based 
on the specific Performance Improvement Area they relate to. ICAO has produced the systems 
engineering for its Member States so that they need only consider and adopt the Modules appropriate to 
their operational need. 

Performance Improvement Areas

Block 0 (2013)
Block 1 (2018)
Block 2 (2023)
Block 3 (2028 onward)
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Globally Interoperable Systems andData

Module B0–FICE

B0 = Block Number

FICE = Thread Acronym

Module B1–FICE

Module B2–FICE

Module B3–FICE
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What does the Global Air Navigation Plan’s Strategic Approach
mean formy State?

UnderstandingNear term Implementation andReportingRequirements

The2013–2028Global AirNavigation Plan:
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Presentation of the Global Air Navigation Plan
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ICAO’s 10 Key Air Navigation Policy Principles

01

Commitment to the Implementation of ICAO’s StrategicObjectives and KeyPerformanceAreas

02

Aviation Safety is the highest priority

03

TieredApproach to AirNavigation Planning

04

Global Air TrafficManagementOperational Concept (GATMOC)

Manual on Air
TrafficManagement SystemRequirements Manual on Global Performance of the Air
Navigation System

05

Global Air Navigation Priorities
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06

Regional and State Air Navigation Priorities

07

Aviation SystemBlockUpgrades (ASBUs),Modules andRoadmaps

08

Use of ASBUBlocks andModules

09

Cost Benefit and Financial Issues

10

ReviewandEvaluation of Air NavigationPlanning
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Implementation: Turning Ideas into Action

Our Priorities

PBN:OurHighest Priority

Prior to the development of theASBUModules, ICAO focused its efforts on thedevelopment and
implementation of Performance basedNavigation (PBN), ContinuousDescentOperations (CDO),
Continuous ClimbOperations (CCO) andRunway Sequencing capabilities (AMAN/DMAN).

The introduction of PBNhasmet the expectations of the entire aviation community. Current
implementation plans should help deliver additional benefits but remain contingent upon adequate
training, expert support to States, continuedmaintenance anddevelopment of international SARPs, and
closer coordinationbetween States and aviation stakeholders.

Approach related PBNProgress
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Environmental Gains throughPBNTerminal Procedures. CDOandCCO
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Fig. 6: ContinuousDescentOperation (CDO). CDOs feature optimized profiles that allow aircraft to come
in fromhigh altitudes to the airport atminimum thrust settings, decreasingnoise in local communities
andusing up to 30% less fuel than standard ‘stepped’ approaches.

FAP

CDO

Stepped arrival/approach

Area ofMaximumNoise Benefit
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Next Steps

Fig. 7: PBNas an enabler for optimization of closely spacedparallel runway operations.
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PBNElectronic InformationKits

Module Priorities

Electronic Information Package: PBN 
Performance-based Navigation 

Executives 
Regulators 
ANSP 
A/C Operator 
Manufacturer
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ICAOe Tools SupportingBlock0Roll out

Electronic ImplementationKits

Training andHumanPerformance Considerations
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Flexibility of GANP Implementation

ATMLogical Architecture

Guidance onBusiness CaseDevelopment
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Aviation SystemPerformance
Global Air Navigation Report

Manual onGlobal Performance
of the Air Navigation System.

Measuring Environmental Performance: ICAOFuel Savings EstimationTool (IFSET)
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Fig. 8: IFSETnotional fluxogram.

Fig. 9: Notional illustration of fuel savings.

Current Operational Scenario 
Operational Improvement 
Improved Operational Scenario 
Aircraft Performance Database 
IFSET INTERFACE 
Aircraft Movements Information 
Estimated Fuel Consumption & Savings 

Baseline Fuel Consumption 
Level segments 
Post-Operational Improvement Fuel Consumption 
Optimized descent 
Baseline minus Post-operational Consumption = Fuel Saved 
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Global Air Navigation Plan Evolution&Governance

Continued evolution of theGANP

Global Air Navigation Plan for CNS/ATMSystems

Global Air Navigation PlanApproval
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Fig. 10: Document and operational concept evolution leading to the 2013–2028GANP.

Appendix to FANS Report 1993 
GANP Doc9750 Edition 1 1998 
GANP Doc9750 Edition 2 2001 
GANP Doc9750 Edition 3 2006 
GANP Doc9750 Edition 4 2013 
Global ATM Operational Concept Doc9854 2005 
ATM System Requirements Doc9882 2008 
Global Performance Manual Doc9883 2008 

Includes ASBU Methodology 
Addresses ANSP, Regulator AND User requirements 
Encompasses Performance Framework 
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From theGANP toRegional Planning
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Regional situation Analysis 

GANP 

PIRG

Human Resources 
Training 
Full life-Cycle Costs 
Stakeholder Commitments 

Monitoring 

Assessment Prioritization 
Identify & Mitigate Gaps 
Select Relevant Modules 
Elaborate/Refine Scenarios Options 
Perform initial CBA/Sensitivity Analysis 
Assess Impact on Priorities 
Set Strategies and Objectives 

Update Regional Implementation Plans 

Update National Plans 

Implementation 
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GANPUpdate Process
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Regional Implementation, Monitoring 
and New Requirements 

GANP 
n

ANC Review Proposals for change to the GANP 
Review of the global progress 
Technological and regulatory developments 
Lessons learned by States and Industry 

Consultation with States 

ANC Report to Council 

Council Approval 

Assembly Endorsement 

GANP n
+1
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ICAOCompanion Publications supporting the 2013–2028GANP

Global Air TrafficManagementOperational Concept (Doc 9854)

Manual onAir TrafficManagement SystemRequirements (Doc9882)

Manual onGlobal Performance of theAir Navigation System (Doc9883)
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Aviation SystemBlock Upgrades

Introduction: Aviation SystemBlockUpgrades
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Fig. 3: Depicting Block 0–3 availabilitymilestones, Performance Improvement Areas, and
technology/procedure/capabilityModules.

Performance Improvement Areas

Block 0 (2013)
Block 1 (2018)
Block 2 (2023)
Block 3 (2028 onward)

Airport Operations

Globally Interoperable Systems andData

OptimumCapacity and Flexible Flights

Efficient Flight Paths

Modules (actual number ofmodules per Block/Performance Areamay vary)
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UnderstandingModules andThreads

Global Air TrafficManagement Operational Concept
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Fig. 4: AModule Thread is associatedwith a specific performance improvement area. Note that the
Modules in each consecutive Block feature the sameThreadAcronym (FICE), indicating that they are
elements of the sameOperational Improvement process.

Performance Improvement Areas

Block 0 (2013)
Block 1 (2018)
Block 2 (2023)
Block 3 (2028 onward)

Globally Interoperable Systems andData

Module B0–FICE

B0 = Block Number

FICE = Thread Acronym

Module B1–FICE
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Module B2–FICE

Module B3–FICE
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Standards andRecommendedPracticesDevelopmentPlan

BlockUpgradeTechnologyRoadmaps
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Schematic Diagramof Block Upgrades

Performance ImprovementArea1: Airport Operations

Block0

B0 APTA

Optimization of Approach Procedures including vertical guidance

B0 WAKE

IncreasedRunwayThroughput throughOptimizedWakeTurbulence Separation

B0 RSEQ

ImprovedTraffic Flow through Sequencing (AMAN/DMAN)

B0 SURF

Safety and Efficiency of SurfaceOperations (A SMGCS Level 1 2)

B0 ACDM

ImprovedAirport Operations throughAirport CDM

Block1
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B1 APTA

OptimisedAirport Accessibility

B1 WAKE

IncreasedRunwayThroughput throughDynamicWakeTurbulence Separation

B1 RSEQ

ImprovedAirport operations throughDeparture, Surface andArrivalManagement

B1 SURF

Enhanced Safety andEfficiency of SurfaceOperations SURF, SURF IA andEnhancedVision Systems (EVS)

B1 ACDM

OptimizedAirport Operations throughAirport CDM

B1 RATS

RemotelyOperatedAerodromeControl
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Block2

B2 WAKE (*)

AdvancedWakeTurbulence Separation

(Time based)

B2 RSEQ

LinkedAMAN/DMAN

B2 SURF

Optimized Surface Routing and Safety Benefits (A SMGCS Level 3 4 and SVS)

Block 3

B3 RSEQ

IntegratedAMAN/DMAN/SMAN
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Performance ImprovementArea2:

Globally Interoperable Systems andData –ThroughGlobally Interoperable SystemWide Information
Management

Block 0

B0 FICE

Increased Interoperability, Efficiency andCapacity throughGround Ground Integration

B0 DATM

Service Improvement throughDigital Aeronautical InformationManagement

B0 AMET

Meteorological information supporting enhancedoperational efficiency and safety

Block 1

B1 FICE

Increased Interoperability, Efficiency andCapacity though FF ICE, Step 1 applicationbeforeDeparture
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B1 DATM

Service Improvement through Integration of all Digital ATM Information

B1 SWIM

Performance Improvement through the application of System Wide InformationManagement (SWIM)

B1 AMET

EnhancedOperationalDecisions through IntegratedMeteorological Information (Planning andNear
termService)

Block 2

B2 FICE

Improved Coordination throughmulti centre Ground Ground Integration: (FF ICE/1 andFlight Object,
SWIM)

B2 SWIM

EnablingAirborne Participation in collaborative ATM through SWIM
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Block3

B3 FICE

ImprovedOperational Performance through the introduction of Full FF ICE

B3 AMET

EnhancedOperationalDecisions through IntegratedMeteorological Information (Near termand
Immediate Service)

Performance ImprovementArea3:

OptimumCapacity and Flexible Flights – ThroughGlobal CollaborativeATM

Block0

B0 FRTO

ImprovedOperations through EnhancedEn RouteTrajectories
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B0 NOPS

Improved FlowPerformance through Planningbasedon aNetwork Wide view

B0 ASUR

Initial Capability for Ground Surveillance

B0 ASEP

Air Traffic Situational Awareness (ATSA)

B0 OPFL

Improved access toOptimumFlight Levels through Climb/Descent Procedures usingADS B

B0 ACAS

ACAS Improvements



-46- 

B0 SNET

Increased Effectiveness of Ground based SafetyNets

Block 1

B1 FRTO

ImprovedOperations through OptimizedATSRouting

B1 NOPS

EnhancedFlowPerformance throughNetworkOperational Planning

B1 ASEP

IncreasedCapacity andEfficiency through IntervalManagement

B1 SNET

Ground based SafetyNets onApproach
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Block2

B2 NOPS

Increaseduser involvement in the dynamic utilization of the network

B2 ASEP

Airborne Separation (ASEP)

B2 ACAS

NewCollisionAvoidance System

Block3

B3 FRTO

Traffic ComplexityManagement
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Performance ImprovementArea4:

Efficient Flight Path –ThroughTrajectory basedOperations

Block0

B0 CDO

Improved Flexibility and Efficiency inDescent Profiles (CDO)

B0 TBO

Improved Safety andEfficiency through the initial application ofData Link En Route

B0 CCO

Improved Flexibility and Efficiency inDeparture Profiles Continuous ClimbOperations (CCO)

Block1

B1 CDO

Improved Flexibility and Efficiency inDescent Profiles (CDOs) usingVNAV
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B1 TBO

ImprovedTraffic Synchronization and Initial Trajectory BasedOperation

B1 RPAS

Initial Integration of Remotely PilotedAircraft (RPA) Systems into non segregated airspace

Block2

B2 CDO

Improved Flexibility and Efficiency inDescent Profiles (CDOs) usingVNAV, required speed and time at
arrival

B2 RPAS

RPA Integration inTraffic
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Block3

B3 TBO

Full 4DTrajectory basedOperations

B3 RPAS

RPATransparentManagement
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Fig. 5: Graphic depicting theASBUModules converging over time on their target operational concepts and
performance improvements.

MODULE CAPABILITY 

REALIZED OPERATIONAL 
CONCEPT 

TARGET PERFORMANCE BENEFIT 

Airport Accessibility
Runway Sequencing
Airport Collaborative Decision-Making
Surface Operations
Wake Turbulence Separation
Remote ATS 

FULL AMAN/DMAN/SMAN 

AIRPORT OPERATIONS 

Advanced MET Information 

Digital Aeronautical 
Information Management 

FF/ICE 

System-Wide Information
Management 

FULL FF/ICE 

INTEROPERABLE SYSTEMS & 
DATA 

Free Route Operations 

Airborne Separation 

Alternative Surveillance 

Optimum Flight Levels 

Network Operations 

Airborne Collision Avoidance Systems 

Safety Nets 

COMPLEXITY MANAGEMENT 

GLOBALLY COLLABORATIVE ATM 

Trajectory-Based Operations 

Continuous Descent Operations 

Continuous Climb Operations 

Remotely Piloted Aircraft Systems 

FULL TRAJECTORY-BASED
OPERATIONS 

EFFICIENT FLIGHT PATHS 
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Block 0

Performance Improvement Area 1: Airport Operations
B0 APTA Optimization of Approach Procedures includingVertical Guidance

B0 WAKE IncreasedRunwayThroughput throughOptimizedWakeTurbulence Separation
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B0 SURF Safety and Efficiency of SurfaceOperations (A SMGCS Level 1 2)
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B0 ACDM ImprovedAirport Operations throughAirport CDM
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B0 RSEQ ImproveTraffic Flow through Sequencing (AMAN/DMAN)
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Performance Improvement Area 2: Globally Interoperable Systems and
Data

B0 FICEIncreased Interoperability, Efficiency andCapacity thoughGround Ground Integration

Manual of Air Traffic Services Data Link Applications

B0 DATM Service Improvement throughDigital Aeronautical InformationManagement
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B0 AMET Meteorological Information Supporting EnhancedOperational Efficiency andSafety
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Performance Improvement Area 3: OptimumCapacity and Flexible Flights

B0 FRTO ImprovedOperations through EnhancedEn route Trajectories
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B0 NOPS Improved FlowPerformance through Planningbasedon aNetwork wide view

B0 ASUR Initial Capability for Ground Surveillance
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B0 ASEP Air Traffic Situational Awareness (ATSA)
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B0 OPFL ImprovedAccess toOptimumFlight Levels through Climb/Descent Procedures usingADSB)

B0 ACAS Airborne CollisionAvoidance Systems (ACAS) Improvements

B0 SNET Increased Effectiveness of Ground Based SafetyNets
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Performance Improvement Area 4: Efficient Flight Paths

B0 CDO Improved Flexibility andEfficiency inDescent Profiles using ContinuousDescentOperations
(CDOs)

B0 TBO Improved Safety andEfficiency through the Initial Application ofData Link En route
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B0 CCO Improved Flexibility and EfficiencyDeparture Profiles – Continuous ClimbOperations (CCO)

Block 1
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Block 1
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Performance Improvement Area 1: Airport Operations

B1 APTA OptimizedAirport Accessibility

B1 WAKE IncreasedRunwayThroughput throughDynamicWakeTurbulence Separation
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B1 SURF Enhanced Safety andEfficiency of SurfaceOperations – SURF, SURF IA andEnhanced
Vision Systems (EVS)
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B1 ACDM OptimizedAirport Operations throughA CDMTotal AirportManagement

B1 RATS RemotelyOperatedAerodromeControl
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B1 RSEQ ImprovedAirport Operations throughDeparture, Surface andArrivalManagement
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Performance Improvement Area 2: Globally Interoperable Systems and
Data

B1 FICEIncreased Interoperability, Efficiency andCapacity through Flight and Flow Information for a
Collaborative Environment Step 1 (FF ICE/1) application beforeDeparture
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B1 DATM Service Improvement through Integration of all Digital ATM Information

B1 SWIM Performance Improvement through theApplication of System Wide Information
Management (SWIM)
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B1 AMET EnhancedOperationalDecisions through IntegratedMeteorological Information
(Planning andNear termService)
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Performance Improvement Area 3: OptimumCapacity and Flexible Flights

B1 FRTO ImprovedOperations throughOptimizedATSRouting
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B1 NOPS EnhancedFlowPerformance throughNetworkOperational Planning

B1 ASEP IncreasedCapacity andEfficiency through IntervalManagement
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B1 SNET Ground based SafetyNets onApproach

Performance Improvement Area 4: Efficient Flight Paths

B1 CDO Improved Flexibility and Efficiency inDescent Profiles (CDOs) usingVNAV
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B1 TBO ImprovedTraffic Synchronization and Initial Trajectory basedOperation

B1 RPAS Initial Integration of Remotely PilotedAircraft (RPA) intoNon segregatedAirspace



-77-  

Block 2

Performance Improvement Area 1: Airport Operations

B2 WAKE AdvancedWakeTurbulence Separation (Time based)

B2 SURF Optimized Surface Routing and Safety Benefits (A SMGCS Level 3 4 and SVS)

B2 RSEQ LinkedArrivalManagement andDepartureManagement (AMAN/DNAM)
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Performance Improvement Area 2: Globally Interoperable Systems and
Data

B2 FICEImproved Coordination throughMulti entreGround Ground Integration (FF ICE, Step 1 and
FlightObject, SWIM)

B2 SWIM EnablingAirborne Participation in Collaborative ATM through SWIM

Performance Improvement Area 3: OptimumCapacity and Flexible Flights

B2 NOPS IncreasedUser Involvement in theDynamicUtilization of theNetwork
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B2 ASEP Airborne Separation (ASEP)

B2 ACAS NewCollisionAvoidance System

Performance ImprovementArea4: Efficient Flight Paths

B2 CDO Improved Flexibility and Efficiency inDescent Profiles (CDOs)UsingVNAV, Required
Speed andTime at Arrival
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B2 RPAS Remotely PilotedAircraft (RPA) Integration inTraffic

Block 3

Performance Improvement Area 1: Airport Operations

B3 RSEQ IntegrationAMAN/DMAN/SMAN
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Performance Improvement Area 2: Globally Interoperable Systems and
Data

B3 FICEImprovedOperational Performance through the Introduction of Full FF ICE

Performance Improvement Area 3: OptimumCapacity and Flexible Flights

B3 AMET EnhancedOperationalDecisions through IntegratedMeteorological Information (Near
termand Immediate Service)

B3 NOPS Traffic ComplexityManagement
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Performance Improvement Area 4: Efficient Flight Paths

B3 TBO Full 4DTrajectory basedOperations

B3 RPAS Remotely PilotedAircraft (RPA)TransparentManagement
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HyperlinkedOnline Support Documentation

HyperlinkedOnlineTechnical Support Provisions
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Fig. 11:Mapping of the hyperlinked technical content supporting theASBUModules and technology
roadmaps.
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LinkagewithThird EditionGANP
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Fig. 12: OnlineDocumentation Supporting Policy, Planning, Implementation andReporting. The far right
column indicates continuity tie inswith thematerial in theAppendices of theThird Edition of theGANP.

GANP 
Content Type 
Policy 
Planning 
Implementation 
Reporting 

Hyperlinked Online Supporting Documentation 
Financing & Investment 
Ownership & Governance Models 
Legal Considerations 
Environmental Benefits 
Integrated ATM Planning 
Module Technical Provisions 
Environmental Benefits 
Skilled Personnel & Training 
ICAO SARP/PANS Outlook 
Air Navigation Report Form 
PIRG Organizational Structures 

Reference from GANP Third Edition 
Appendixes E,F,G 
Appendix G 
Appendix C 
Appendix H 
Appendixes A, I 
GPIs 
Appendix H 
Appendix B 
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Frequency SpectrumConsiderations

Handbook onRadio
Frequency SpectrumRequirements for Civil Aviation Statement of Approved ICAOPolicies

FutureAviation SpectrumAccess
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Technology Roadmaps
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Fig. 13: Explanation of Technology Roadmap format.

Communication

Technology Area 
Modules 
Technology Supporting Modules 
Date of Technology Availability 
(Earliest possible implementation) 
Date when Technology Needed 
for Block 
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Roadmap1 in theBlock 0 timeframe:

Roadmap1 in theBlocks 1 and2 timeframe:
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Roadmap1 in theBlock 3 timeframe:
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Roadmap1:
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Roadmap2 in theBlock 0 timeframe:

Roadmap2 in theBlocks 1 and2 timeframe:



-94- 

Roadmap2 in theBlock 3 timeframe:
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Roadmap2:



-96- 

Surveillance

Roadmap3 in theBlock 0 timeframe:
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Roadmap3 in theBlock 1 timeframe:

Roadmap3 in theBlock 2 timeframe:

Roadmap3 in theBlock 3 timeframe:
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Roadmap3:
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Roadmap4 in theBlock 0 timeframe:

Roadmap4 in theBlock 1 timeframe:

Roadmap4 in theBlock 2 timeframe:

Roadmap4 in theBlock 3 timeframe:
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Roadmap4:



-101-  

Navigation

GNSS infrastructure

CurrentNavigation Infrastructure
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FutureTerrestrial Infrastructure Requirements

“The number and development of navigational aids should be reviewedwith the aim of providing amore rational and
more cost effective homogeneous navigation environment.”

InfrastructureRationalization Planning



-103-  



-104- 

Roadmap5:
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Performance basedNavigation

PerformanceBased
NavigationManual
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Roadmap6:
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InformationManagement

Roadmap7 in theBlock 0 timeframe:

Roadmap7 in theBlock 1 timeframe:

Roadmap7 in theBlock 2 timeframe:
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Roadmap7:
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Need for a common time reference

Roadmap8 in theBlock 0 timeframe:

Roadmap8 in theBlocks 1 and2 timeframe:

Roadmap8 in theBlock 3 timeframe andbeyond:



-110- 

Roadmap8:
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Avionics

Roadmap9 in theBlock 0 timeframe:

Roadmap9 in theBlock 1 timeframe:

Roadmap9 in theBlock 2 timeframe:
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Roadmap9:
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Roadmap10 in theBlock0 timeframe:

Roadmap10 in theBlocks1 and2 timeframe:

Roadmap10 in theBlock3 timeframe andbeyond:
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Roadmap10:
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Roadmap11 in theBlock0 timeframe:

Roadmap11 in theBlock1 timeframe:

Roadmap11 in theBlock2 timeframe:
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Roadmap11:
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Automation

Module Dependencies

Legend: 

Links from a Module in Block ‘n’ to a Module in Block ‘n+1’ 

Dependencies across Threads/Performance Areas 

Links to other Threads/Performance Areas where a Module is dependent 
on an earlier Module or Modules 
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Reference
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AcronymGlossary
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