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The Global Air Navigation Plan (Doc 9750) 4

s the ICAO’'s highest air navigation strategic
document and the plan to drive the evolution of the
global air navigation system, in line with:

- The Global Air Traffic Management Operational
Concept (GATMOC, Doc 9854).

- Manual on Air Traffic Management System
Requirements (Doc 9882).

Developed in collaboration with and for the benefit of
stakeholders, the GANP is a key contributor to the
achievement of ICAO’s Strategic Objectives and has
an important role to play in supporting the United
Nations 2030 Agenda for Sustainable Development.



Presenter Notes
Presentation Notes
So, maybe first:  I think you all know this, but anyway: What are those Radio Altimeters?

Radio or Radar Altimeters are essentially primary radars pointing towards the ground.  They provide a direct measurement of the clearance height of the aircraft over terrain or obstacles.
These Radars operate in the 4.2-4.4 GHz frequency band.  Two main types of implementations, FMCW being the more common one, this one by sweeping the frequency band, measures the distance by means of doppler shift of the received or reflected signal.  This by the way is a simple yet robust methodology that was already patented in 1919 and put into use as an aeronautical radio altimeter in 1938, different frequency band though.

Output from the Radio Altimeters is used for the Ground Proximity Warning System or Terrain Alerting or Warning System.
It is used to control the display of information from other systems, such as the Predictive Wind Shear (PWS), the Engine Indicating and Crew Alerting System (EICAS) and the Electronic Centralized Aircraft Monitoring (ECAM) systems.
It is used for the Automatic Flight Guidance and Control Systems during instrument approaches and automatic landing.
It decides the flight control laws used during the landing process, pitch, auto throttle and so on.
Without it you cannot perform Category II or III landings.
Helicopters rely extensively on the Radio Altimeters,- and helicopters can go anywhere, they are not limited to airports and runways.

CAT II:a precision instrument approach “Category II (CAT II) operation” means a precision instrument approach and landing with a. decision height lower than 200 feet (60 meters) but not lower than 100 feet (30 meters) and a. RVR of not less than 350 meters; “Category IIIA (CAT IIIA) operation” means a precision instrument approach and landing with.

CAT III:CAT III A DEFINITIONS A category III A approach is a precision instrument approach and landing with no decision height or a decision height lower than 100ft (30m) and a runway visual range not less than 700ft (200m). JAA definition.


MULTILAYER STRUCTURE
OF THE GANP

* The content of the GANP is organized into a multilayer
structure with each layer tailored to different audiences.

* This allows for better communication with both high-level and
technical managers with the objective that no State or
stakeholder is left behind.

 The four-layer structure is made up of global (strategic and
technical), regional and national levels, and provides a framework
for alignment of regional, sub-regional and national plans.

* The four-layer structure facilitates decision making by providing
a stable strategic direction for the evolution of the air navigation
system and, at the same time, timely relevance in the technical
content.

GLOBAL STRATEGIC

GLOBAL TECHNICAL

NATIONAL
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GLOBAL AIR NAVIGATION PLAN

WELCOME TO
THE GLOBAL
AIR NAVIGATION
PLAN PORTAL

The GANP Portal is a web portal
where all aviation stakeholders will be
able to find the most relevant

information related to the Seventh
edition of the CANP

https://wwwa4.icao.int/ganpportal/

<

<

<

GLOBAL STRATEGIC

https://www4.icao.int/ganpportal/GanpDocument#/

BASIC BUILDING BLOCKS (BBB)
FRAMEWORK

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

ASBU ELEMENTS

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



Presenter Notes
Presentation Notes
Before we go further, for context, I would like to emphasize that the issue of Radio Altimeter interference is not really caused by the decisions of any recent ITU Radiocommunication Conferences and it is not directly on the agenda for the next one either.  However, there are always issues to look out for.  In the preparations for and during WRC-23 we would keep an eye on Agenda Items 1.2 and 1.3.
Here you have  a copy/paste from the ITU Radio Regulations from 1947.  The Radio Altimeter band of 4.2-4.4 GHz is already there.  You already have Mobile allocations on either side of that band.  These are the ones that now enable 5G.  
However some time after 1947, these adjacent bands were also allocated for Geostationary Satellite Downlinks, this would have been in the 1970s, I suppose.  The result of this was then to keep those adjacent bands very quiet, weak signals only from those geostationary satellites, in terms of potential interference to the Radio Altimeter receivers.  

https://www4.icao.int/ganpportal/GanpDocument#/
https://www4.icao.int/ganpportal/BBB
https://www4.icao.int/ganpportal/ASBU
https://www4.icao.int/ganpportal/
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Aviation System Block Upgrade (ASBU)

4 The ICAO GANP ASBU methodology is a programmatic and flexible global approach
that allows all Member States to enhance their air navigation capabilities based on

their specific operational requirements.




Aviation System Block Upgrade (ASBU) Improvements

2+« The ASBU works according to the following structure:

+ ASBU Thread: three different catogories, operative, information and technology.

+ ASBU Module: is the set of elements of a thread that, according to the enablers'
roadmap, will be available for implementation within the defined period established
by the ASBU Block.

<+ ASBU Block: this implies that the element and all the enablers associated with it
must be available for implementation in the ASBU block year.

+ ASBU Element: This module is the set of elements of a common thread that,
according to the enablers' roadmap, will be available for implementation within the
defined timeframe established by the ASBU Block.



ASBU THREAD | ;
INFORMATION OPERATIONAL

R ACAS: Airborne collision avoidance system (ACAS)

R AMET: Informacion meteoroldgica

2+ DAIM: Gestion digital de la informacion

aerondutica.

2 FICE: Informacion de vuelo y flujo para un

entorno colaborativo (FF-ICE).

2+ SWIM: Gestion de la informacion en todo el

sistema
TECHNOLOGY
2+ ASUR: Alternative Surveillance
X COMI: Communication Infrastructure
=+ COMS: ATS Communication Service

4 NAVS: Navigation Systems

%+ A-CDM: Airport Collaborative Decision Making

R APTA: Airport Accessibility

% CSEP: Cooperative Separation

% DATS: Digital Aerodrome Air Traffic Services

2 FRTO: Improved operations through enhanced en-route trajectories

4 GADS: Global Aeronautical Distress and Safety System

4 NOPS: Network Operations

4L OPFL: Improved access to optimum flight levels in oceanic and remote
airspace

2+ RSEQ: Improved traffic flow through runway sequencing

4 SNET: Ground-based Safety Nets

24 SURF: Surface operations

24 TBO: Trajectory-based operations

2+ WAKE: Wake Turbulence Separation
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ACAS-B1N ACAS Improvements
ACAS-B2N Mew collision avwoidance system

Mew collision avwoidance capability as part of an overall detect and avoid systern for RPAS
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https://www4.icao.int/ganpportal/ASBU
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https://www4.icao.int/ganpportal/ASBU

ASBU ELEMENTS

Each ASBU element contains
information about its functional
description, enablers,
implementation applicability, and
performance impact assessment.
States must understand that ASBU
elements are addressed to satisfy an
operational need or resolve a
deficiency, increase efficiency and
safety.

4L Why?: the main purpose is that it 11
provides a summary of the essence of
the element for the operational
elements, it provides information of the

direct relationship of the performance.

L What? description of what stakeholders
can do with this element that could not be
done before. This section is not intended to
describe performance enhancement or

benefits

+* How? additional information to improve the

understanding of the element
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Presenter Notes
Presentation Notes
Here is a copy/paste from the most recent version of the ITU Radio Regulations. 
Recently, with increased pressures for mobile applications such as mobile telephony, there has been increasing pressure on the Geostationary Satellite use, to push that use out, to migrate it to other, higher, frequency bands.  I am sure many of you are familiar with that issue in terms of pressures on the VSAT links used for aeronautical ground-to-ground connectivity in the AFI Region especially.  But actually, the mobile allocations, when you look at the latest version of the Radio Regulations, are mostly the same as already in 1947.

OK, so the current issue of protecting the Radio Altimeters is not directly related to the ITU WRC process.  

We have two issues to address.
One, the aviation industry needs to work on the performance of the altimeters, to ensure that they are resilient to the strong signals being introduced in the adjacent or near adjacent frequency bands to 4.2 – 4.4 GHz.
Two, aviation, radio regulators and telecoms need to work out a mitigation methodology when deploying 5G services around airports or where helicopters traverse.  Here is where it becomes tricky, because of the huge pressures from the 5G community and the fact that  implementation of 5G varies from State to State.


Automatic Dependent Surveillance — Broadcast (ADS-B) y

Main purpose

To support the provision of Air The why: summary of the

Traffic Services and operational oo essence of the element. For
applications at reduced cost and |_|_I. operational elements this should
have a direct relationship with

increased surveillance coverage.
performance.
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Automatic Dependent Surveillance — Broadcast (ADS-B)

New Capabilities

L ADS-B provides precise position/velocity information in all airspace (accuracy not
range-dependent as with radar). It also provides aircraft call sign and precise

position/velocity information to nearby aircraft with ADS-B-In receivers.

L ADS-B can also support State aircraft airspace access, however it should, when
possible, leverage benefits from dual-use of State aircraft capabilities to reduce cost

and technical impact.

The What: Description of what the stakeholders can do with this

element that could not be done before. This section is not meant to
describe performance improvement or benefits.

15
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Automatic Dependent
Surveillance — Broadcast (ADS-B)

Description

R ADS-B provides an aircraft’s identification,
position, altitude, velocity, and other
information to any receiver (airborne or
ground) within range. The broadcasted
aircraft position/velocity is normally based
on the global navigation satellite system
(GNSS) and transmitted at least once per

second.

The How: Additional information to improve understanding of the

element.



Automatic Dependent
Surveillance -
Broadcast (ADS-B)

ENABLERS
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Ground system
infrastructure

Airborne system
capability

Training

Legislation/
regulation

17



Enabler Category: Ground system infrastructure

Enabler Type: Surveillance

Enabler Name: ADS-B ground stations

Automatic Dependent

s o Description / References:
SUfVEIllanCE ADS-B ground stations receive information from
Broadcast (ADS-—B) aircraft and transmit it to one or more Service

Delivery Points.

Reference material: Technical standards and
ENABLERS guidance material:

O ICAO Annex 10 Volume IV Chapter 2,3and 5

O ICAO Doc. 9871 Technical Provisions for Mode S
Ground S.VStem Services and Extended Squitter
~_infrastructure 0 RTCA/EUROCAE MOPS: DO-260/ED-102, DO-260A,

or DO-260B/ED-102A EUROCAE ED-129, ED-129A or

ED-129B ICAO Doc. 9924 Aeronautical Surveillance
Manual

N



Automatic Dependent
Surveillance -
Broadcast (ADS-B)

ENABLERS

Ground system
infrastructure

Enabler Category: Ground system infrastructure

Enabler Type: Surveillance

Enabler Name: Service Delivery Point(s) for
ADS-B information

Description / References:

Service Delivery Point(s) receive ADS-B information
provides it to ATC automation for processing and
display to controller Reference material: Guidance
material: ICAO Doc. 9924 Aeronautical Surveillance
Manual

19
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Automatic Dependent

Surveillance —
Broadcast (ADS-B)

ENABLERS

Ground system
infrastructure

Enabler Category: Ground system infrastructure

Enabler Type: Technical systems

Enabler Name: HMI that supports controller
awareness

Description / References:

Human Machine Interface (HMI) of the Air Traffic
Controller Working Position (ATCo CWP) Reference:
Guidance material:

O ICAO Doc. 9924 Aeronautical Surveillance Manual

20



~ Automatic Dependent Surveillance — Broadcast (ADS-B)
ENABLERS: Airborne system capability

Enabler Category: Airborne system capability

Enabler Type: Surveillance

Enabler Name: SSR Mode S transponder with
extended squitter version 0, version 1 and
version 2

Description / References:

Technical standards and guidance material:
ICAO Annex 10 Volume IV Chapter 2,3 and 5
ICAO Doc. 9871 Technical Provisions for Mode S
Services and Extended Squitter RTCA/EUROCAE
MOPS: DO-260/ED-102, DO-260A, or DO-
260B/ED-102A ICAO Doc. 9924 Aeronautical
Surveillance Manual




~ Automatic Dependent Surveillance — Broadcast (ADS-B) =
ENABLERS: Airborne system capability

Enabler Category: Airborne system capability

Enabler Type: Navigation

Enabler Name: Basic Aviation GNSS receiver
with RAIM

Description / References:

Position source. Basic Aviation GNSS receiver
with RAIM. Such a receiver must comply with
the technical performance requirements of
either [E]TSO-C129, or [E]JTSO-C196, or [E]TSO-
C145/-C146. (Note that the US/Europe and
equivalent ADS-B mandates require more — see
FAA AC 20-165 or EASA CS-ACNS).

— @é“CAO



Automatic Dependent Surveillance — Broadcast (ADS-B)
~ ENABLERS: Training

Enabler Category: Training

Enabler Name: Training requirements ADS-B
implementation

Description / References:

Depending on the ANSP implementation, some
controller training on new symbology may be
required. If phraseology is changed by an ANSP,
then controller and pilot training on the new
phraseology is required. If new ANSP equipment
Is installed, then training for maintenance
personnel may be required (see ICAO Doc 8071).

— -_@.-“CAQ



~ Automatic Dependent Surveillance — Broadcast (ADS-B)
ENABLERS: Legislation/regulation

24
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Stakeholders

ANSP: AIR NAVIGATION SERVICE
PROVIDER

AIRCRAFT MANUFACTURER

AIRCRAFT OPERATOR

GPS Satellite
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Presenter Notes
Presentation Notes
This slide attempts to compare the Telecoms industry  with the Aviation Industry.

Telecoms, 3.9 trillion US dollars already in 2018, approaching 5% of the world’s gross domestic product.
Aviation, slightly less than a trillion dollars, this was before Covid hit us.

A massive rollout of 5G.  In ITU’s words: 
“5G is an opportunity for policy makers to empower citizens and businesses.  5G will play a key role in supporting governments and policy makers in transforming their cities into smart cities, allowing citizens and communities to realize and participate in the socio-economic benefits delivered by an advanced, data-intensive, digital economy.”

This rollout of course needs access to a lot of spectrum.

On that spectrum use:
The  5G rollout is taking place utilizing a number of frequency bands.   The lower end of the frequency spectrum focussing on services for longer range, while the higher end of the spectrum is better suited for higher bandwidth and speed to the end user. The frequency bands just below the Aeronautical Radio Altimeter (RA) band are well suited for the provision of 5G, optimizing both range and speed of the service provided.

The 5G spectrum auctions provide a massive source of income to States.  One such example, the US, $80 billion for a 10 year lease of spectrum for 5G.

It is easy to see how the economic and political pressures may overwhelm aviation safety arguments.  Or at least, we, us here, we need to work hard to be heard.


and Caribbean
(NACC]) Office
Mexico City

[ICAO

¢ Thank Youl!

P



FIRST WORKSHOP ASSIGNMENT FOR

PARTICIPANTS' WORK

Enabler Category

Enabler Type

Enabler Name Stakeholders

State Status

implementation

Ground system
infrastructure

Ground system
infrastructure

Ground system
infrastructure

Airborne system
capability

Airborne system
capability

Training

= ILAU

Surveillance

Surveillance

Technical systems

Surveillance

Navigation

ADS-B ground
stations

Service Delivery
Point(s) for ADS-B
information

HMI that supports
controller
awareness

SSR Mode S
transponder with
extended squitter
version O, version 1
and version 2

Basic Aviation GNSS
receiver with RAIM
Training
requirements ADS-B
implementation
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