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GANP and
GNSS

ASBUs
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GLOBAL AIR NAVIGATION PLAN

MULTILAYER STRUCTURE OF THE GANP
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A42- Adoption of Eighth
edition of the Global Air
Navigation Plan (GANP) e

7’ \

* Reflecting the priorities of the 41st Assembly

and aligning with the ICAQO Strategic Plan SAFE SKIES. SUSTAINABLE FUTURE.
2026-2050. _—

* Highlights of the updated GANP: £3 SEPTEMBER - 3 OCTOBER 2025
<+ Strengthened performance management
€ Coordinated approach to environment
and resilience
% New pathways for integrating emerging
entrants
@] Shared understanding of artificial
intelligence

MONTREAL, CANADA

Fcy
%8 1CAO

* Anenhanced performance framework and
revised ASBUs for regional and national
planning.




A42- Outlook for the ninth
edition of the GANP

* The Assembly also supported the
outlook for the ninth edition of the
GANP, and agreed that ICAO wiill:

¢ Develop a minimum
iImplementation path

¢ Extend the GANP lifecycle to six
years

¢ Support States in implementing
the GANP and developing national
plans




NAVS-BO/1 Ground Based Augmentation Systems (CBAS) Technology B < O

NAVS-BO/2 Satellite Based Augmentation Systems (SBAS) Technology B <O

NAVS-B0/3 Aircraft Based Augmentation Systems (ABAS) Technology B < O

NAVS-BO/4 Navigation Minimal Operating Networks (Nav. MON) Technology B < O

NAVS-B1/1 Extended GBAS Technology B <O

NAVS-B2/1 Dual Frequency Multi Constellation (DF MC) GBAS Technology B < O

NAVS-B2/2 Dual Frequency Multi Constellation (DF MC) SBAS Technology B <O

NAVS-B2/3 Dual Frequency Multi Constellation (DF MC) ABAS Technology B <O




Global Navigation Satellite System Radio Frequency
Interference (GNSS RFI)

A42-WP/34 TE/8

Loss of Control in-Flight Controlled flight into terrain Mid-air Collision (MAC)
(LOC-I) (CFIT)

— cr0éo
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GNSS
Developments

in ICAO

GNSS evolutionsin
last several
decades
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ENSS Developments in ICAO

1991: 10th Air Navigation Conference requested the
initiation of an agreement between ICAO and GNSS-
provider States concerning quality and duration of
GNSS.

1993: ICAO GNSS Panel established to develop
SARPs in support of aeronautical applications of
GNSS

1994/1996: GPS/GLONASS offers from US/Russia
1999: GNSSP completed the development of GNSS
SARPS (applicable 2001)

2002: GNSSP (subsequently renamed NSP)
developed GNSS SARPs updates and enhancements
2003: 11th Air Navigation Conference recommended a
worldwide transition to GNSS-based air navigation
and implementation of APV-I (SBAS)

2007: 36th Assembly called for implementation of PBN
RNAV and RNP and for implementation of APV
BaroVNAV and/or APV | (SBAS) for all instrument
runways by 2016

e"jt ;;:J ‘
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2010: 37th Assembly confirmed and updated the
commitment.

2012: 12th Air Navigation Conference addressed issues
of use of multiple constellations and GNSS
vulnerabilities

2017: Global Air Navigation Industry Symposium
(GANIS, 11-13 December) revisited the issues

2018: 13th Air Navigation Conference charted the way
forward

2019: The 40th Session of the Assembly considered a
number of proposals with regard to CNS systems
resilience and mitigation of harmful interference to
GNSS.

2020: ICAO sent State letter AN 7/5-20/89 on
Strengthening of CNS systems resilience and mitigation
of interference to GNSS.

2021: Following preliminary review by the Air Navigation
Commission, the proposed DFMC GNSS Annex 10
amendment material was sent for consultation by the
State letter.

2022: The ICAO Council recognized and accepted China’s
commitment to provide the BDS Open Service for civil
aviation worldwide, meeting the requirements specified in
the SARPs.



Table 3.7.2.4-1 Signal-in-space performance requirements

Accuracy Accuracy
horizontal vertical
95% 95% Integrity Time-to-alert Continuity Availability
Typical operation (Notes 1 and 3) (Notes 1 and 3) (Note 2) (Note 3) (Note 4) (Note 5)
En-route 3.7 km N/A 1-1x107h 5 min 1-1x10%h 0.99 to
(2.0 NM) tol - 1x10%h 0.99999
En-route, 0.74 km N/A 1-1x107h I5s 1-1x10%h 0.99 to
Terminal (0.4 NM) tol—1x10%h 0.99999
Initial approach, 220 m N/A 1-1x107h 10s 1—1x10%h 0.99 to
Performance Intermediate approach, (720 ft) tol—1x10%  0.99999
. Non-precision approach (NPA),
Requirements Departure
for G N SS Approach operations with 16.0 m 20m 1-2x107 10s 1-8x10° 0.99 to
vertical guidance (APV-I) (52 fr) (66 ft) in any per 15s 0.99999
(Note 8) approach
Approach operations with 16.0 m 8.0m 1-2x107 6s 1 -8x10° 0.99 to
vertical guidance (APV-II) (52 fr) (26 ft) In any per 15s 0.99999
(Note 8) approach
Category I precision approach 16.0 m 6.0mtod0m 1-2x107 6s 1 -8x10° 0.99 to
(Note 7) (52 ft) (20 ft to 13 fi) in any per 15s 0.99999
(Note 6) approach
NOTES.—

1. The 95th percentile values for GNSS position errors are those required for the intended operation at the lowest height above threshold (HAT), if applicable.
Detailed requirements are specified in Appendix B and guidance material is given in Attachment D, 3.2.

2. The definition of the integrity requirement includes an alert limit against which the requirement can be assessed. For Category I precision approach, a
vertical alert limit (VAL) greater than 10 m for a specific system design may only be used if a system-specific safety analysis has been completed. Further
guidance on the alert limits is provided in Attachment D, 3.3.6 to 3.3.10. These alert limits are:
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ICAO Navigation Systems

Panel (NSP)

» Was established in 2003

» Composed of 30 members from States
and organizations.

» NSP members & advisors are experts
involved in design, development,
planning, implementation and operation
of aeronautical navigation systems

» To develop, as required, SARPs and

guidance material pertaining Radio
navigation. It should also Monitor the
development and implementation of
aeronautical navigation systems and
facilities in order to facilitate worldwide
coordination of implementation;




Relevant ICAO Provisions

Annex 10

Aeronautical Telecommunications

Volume |
Radio Navigation Aids

Eighth Edition, July 2023

ICAO

% ICAO

Doc 9849

Global Navigation Satellite
System (GNSS) Manual

Fourth Edition, 2023

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Annex 10, Vol |
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ICAO Doc 9849, Global
Navigation Satellite System
(GNSS) Manual

Doc 8071

Manual on Testing of Radio Navigation Aids

Volume | — Testing of Ground-based Radio Navigation Systems
Fifth Edition, 2018

et
" iiwl 'lit /wh l.‘f. I -

ICAO Doc 8071, Vol I, Testing
of Ground based Radio
Navigation Systems
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Relevant ICAO Provisions

Doc 9718 Doc 9718
) Handbook on Radio Frequency Spectrum
Handbook on Radio ; o e
Manual on Testing of e e fruns Requirements for Coal Adation

Civil Aviation : : ok
Volume Il — Frequency assignment planning criteria for

o aeronautical radio communication and navigation systems
ICAO spectrum strategy, policy Second Edition, 2022

and r d information

Radio Navigation Aids

Volume Il
Testing of Satellite-based
Radio Navigation Systems

Approved by and published under
the authority of the y

Third Edition — 2023

Approved by the Secretary General International Civil Aviation Organization

and published under his authority

ICACT) Dtt_)c 80?1, Vtolu!{, Msnuadl ICAO Doc 9718, Handbook ::CAO Doc -9718 tVOl't I.I,
on Testing of satellite base on Radio Frequency requency assignment criteria

Radio Navigation Systems Spectrum Requirements for for a_er?cnautlg(al _ rzi](pllo
Civil Aviation communication havigation

systems




ICAO 4279 Assembly

New concept called “Digital Operational Reporting
Information Service” - enables real-time and
systemic collection and dissemination of GNSS
interference events.

A42-WP/190 and A42-WP/423- the need for more
targeted research into the performance of GBAS,
especially in equatorial and low-latitude regions

Need for enhancement of SBAS resilience in
equatorial and low-latitude regions.

Resolution 24/3: Consolidated statement of
continuing ICAO policies and practices related to
a global air traffic management (ATM) system and
communications, navigation, and surveillance/air
traffic management (CNS/ATM) systems-
superseded Assembly Resolution 41-8, Appendix C




Fourteenth Air Navigation Conference
(AN-CONF/14)

Event Details

Date: 26 Aug 2024 - 06 Sep 2024
Location: Montréal, CANADA

Venue: ICAQHQ,999 Robert-Bourassa Boulevard

Recommendation 2.2/2 —

Addressing GNSS interference

& contingency planning

3
That States: 2_

a) ensure that effective global navigation satellite system radio
frequency interference mitigation measures are implemented,
based on measures developed by ICAO and industry, including
the need to maintain a sufficient network of conventional
navigation aids

b)

c) work with industry to identify means to make aircraft systems more

resilient to radio frequency interference events......

That ICAO:

e) continue to assess the impact of GNSS interference on aviation
safety and continuity of civil aviation operations and define adequate
mitigation measures, while reminding States of their obligations;

f) develop a standardized implementation package to assist and
guide States in implementing effective GNSS RFI mitigation
measures, including optimization and rationalization of
conventional navigation aids, ...




— Awareness Activities

 The AN-Conf/14 requested ICAO to continue awareness
activities and noted the planned Regional Workshops

v EUR/MID Radio Navigation Symposium, Feb 2024

v ACAO/ICAO Radio Navigation Workshop, Feb 2025

v ICAO APAC Radio Navigation Symposium, 7-9 April 2025

v ICAO NAM/SAM Radio Navigation Workshop, 2-4
September 2025

&
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Tel.:  +1 514-315-1872 30 Apnl 2024
Ref: E3/5-24/54
Subject:  Awviation safety concems regarding
interference to the Global Mavigation Satellite System
(GNSS)
Action required: a) disseminate guidance material; and
b} implement recommendations, as applicable
SirMadam,
1. I have the honour to bring to your attention the concerning escalation of jamming and

spoofing activities targeting the global navigation satellite system (GNSS), which have been increasingly
ohserved recently in various regions globally. GNSS, as one of the main enablers for performance-based
navigation (PBN), provides navigation guidance for all phases of flight, from enroute through to precision
approach. By providing accurate position and timing information, GMSS enables several systems critical to
the safety of flight.

2 Since 2003, the Inmternational Civil Aviation Organization (ICAD) has been m:twc]}'
developing recommendations and guidance conceming GNSS Radio Frequency Interference (RFI). It is
pertinent to recall [ICAD Assembly Resolution A41-8, Appendin C: Ensuring the resilience af fCAQ
CNSATM systems, which serves as the latest ICAO policy on GMSS resilience.

3. To bring attention to the critical 1ssue of GMSS interference, and to foster discussions on the
management of GNSS vulnerabilities and potential mitigation measures against GNSS RFL ICAD recently
convened the ICAQ EUR/MID Radion Mavigation Symposiuom  from 6to 8 February 2024 in
Antalya, Turkey. One important outcome of this symposium is the attached list of recommendations
regarding Stakeholders” continued fforts towards ensuring safe, reliable, and resilient air navigation.

4. | would like to take this opportunity to refer to recent safety-related publications by the
European Union Aviation Safety Agency (EASA), Safety Information Bulletin No. 2022-02R2 and the
Federal Aviation Admimstration {FM:I Safety Alert for Operators (SAFO 24002).

25

ICAO EUR/MID Radio Navigation
Symposium (Feb 2024)

* |CAO organized a Radio Navigation
Symposium with the focus on GNSS RFI
for ICAO EUR & MID Regions.

e SL dated 30 April 2024 circulated the
outcome of the symposium and requested
States to disseminate the guidance
material and implement
recommendations, as applicable.
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ICAO APAC Radio NAV Symposium examined existing and potential mitigation strategies with
the objective to identify gaps and offer insights into actions required to address the evolving
challenges posed by GNSS RFI in terms of technological, procedural, and human-centric

ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the Path Forward

7th

- 9th April 2025 New Delhi, India

aspects of mitigation.

Electronic Bulletin (EB2025/20) was published on 28 July 2025,

International Civil Aviation Organization

ELECTRONIC BULLETIN
For information only

EB 202520 28 July 2025

RECENT REGIONAL RADIO NAVIGATION WORKSHOPS AND
SYMPOSIA TO PURSUE INCREASED RESILIENCE TO
GLOBAL NAVIGATION SATELLITE SYSTEM (CNSS)
RADIO FREQUENCY INTERFERENCE (RFI)

1 To address growing concems about the impact map otential c: seqpences o of GNSS RFL
m mnm atal effect safety, ICAO has heen acti ons through radio
vig orkshops an to develop timely and effect

The ICAO Asia Pacific (APAC) Radio N:
2015 in New Delhi, India, uader the theme “GNSS REL
Forward™. This Symposium examined existing and potes
dmuﬁ, gaps and offer msgh s into actions required 1o
terms cedural, and I

mposivm was held from 7 to 9 April
Bridging Gaps and Shaping the Path
ategies wit

3 The Symposwm further echoed the discussions of the J\CADICI\OM N gnimn
‘Workshop. held in Rabat, Mnm -0, from 24 to 26 February 2025 as well as the r: de by
{0 EURVID Radio Navigation Symposivm beld i Aatalye. Turkive, fom 619 § Fo mmzo 24 (St
fetter 24/34 refers)

4 The Symposium ofthe recent T
Unien (ITU), ICAO and International Maritime Organization (IMO) Joint Statement on the Protection of

the Radio Navigation Satellite Service (RNSS) from Harmful Interference. For information and awareness
af Mm\be« Slams. mi‘wmnau'm on '.he [CAO APAC Radio Naxigauon Symposium can be accessed at

5. Th:[TL ICAO and IMO Joint Statement on the Protection of the RNSS from harmful
interference can be accessed at: [TU. ICAQ and IMO Joint Statement

‘ Issued under the authority of the Secretary General

EB 2025/20

includes link to the

Symposium’s webpage, for information and awareness of Member States

— cr0éo
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NSP Action Plan (AN-Conf/14, Rec. 2.2/2)

* Developed additional NOTAM Codes for GNSS RFI — work is ongoing to update relevant
ICAOQO provisions
« Offline RFI reporting: Typical reporting done through pilots, ATC, ANSPs or States

towards ICAQ.
« Setting up such a centralized database at the ICAO level is unnecessary and could be

done at the national/ regional level.
« Solutions for near-realtime interference reporting be organized at the State or Regional

level.



EMC GNSS and other
upcoming updates

Dual Frequency Multiple
Constellations (DFMC) GNSS

SBAS Authentication

Galileo Open Service Navigation
Message Authentication (Galileo
OSNMA)

28
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Conclusion

NSP will continue assessing the impact of GNSS
interference, focusing on identifying effective
mitigation measures, the development of
relevant guidance material, and the exchange of
GNSS interference information.

ICAO recently initiated new concepts to mitigate
GNSS RFI, complementary PNT (C-PNT) as a
long-term  solution, and Resilient Nav
operational Network (NAV RON) that is planned
for rollout in 2027

States and industry should align their efforts
with ICAQ’s initiatives by securing the necessary
resources and remaining fully committed to
advancing globally-agreed initiatives.

Collaboration between ICAO, ITU and other
relevant organizations should continue to
prioritize the development of timely solutions for
this significant concern.




- | ICAO

Thank You!"
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