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Why GNSS resilience matters now
The navigation architecture is increasingly dependent on a signal that can be degraded or manipulated.
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GNSS is an operational dependency — not simply 

a navigation sensor.

JAMMING Signal denied

SPOOFING Signal deceived

SYSTEM EFFECT Continuity challenged

The strategic question:

How do we continue safely when GNSS is 

not fully available?
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What the Region saw
GNSS interference is no longer an exceptional scenario.
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The discussion shifted from

“Where is the interference?”

to “What capability remains?”
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A regional meeting changed the frame
Five days: problem → solution → infrastructure → readiness → roadmap.
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The outcome was not a list of radio aids.

It was the beginning of a regional resilience strategy.
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MON: the operational meaning
A Minimum Operational Network is the capability to preserve safe navigation and ATM continuity during GNSS degradation.
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OPERATIONS Safe continuity / PBN where feasible

PROCEDURES ATC, flight crew, contingency playbooks

ALTERNATIVE PNT DME/DME • INS/IRS • ILS • conventional

INFRASTRUCTURE Selected NAVAIDs + surveillance + monitoring

MON ≠ “keep every legacy NAVAID”
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DME becomes strategic infrastructure
The value of DME is determined by geometry, coverage and operational use — not by quantity.
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✈
DME A

DME B

DME C DME D
DME/DME + inertial

DESIGN FOR traffic flows & priority TMAs

VERIFY WITH coverage analysis & flight 

inspection

PROTECT THROUGHmaintenance, spectrum & 

contingency planning

Objective: preserve usable RNAV 

capability where the operational 

benefit is highest.



ICAO SOUTH AMERICAN
REGIONAL OFFICE 07

Brazil: a concrete MON implementation case
A resilience plan linking infrastructure, procedures, training and spectrum coordination.
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01 PRIORITIZE High-traffic and strategic areas

02 ENGINEER DME/DME/Inertial for RNAV operations

03 VALIDATE Coverage studies and flight inspection

04 COORDINATE DECEA + spectrum authority + training

Regional lesson: MON must be risk-based and 

tailored to each State’s operational environment.



ICAO SOUTH AMERICAN
REGIONAL OFFICE 08

SAM already has the building blocks
National experience can now be converted into a regional method.
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ARGENTINA

GNSS event evolution

DME analysis • 

DEMETER

BRAZIL

MON criteria

DME rationalization

COLOMBIA

Operational analysis

Event classification

PERU

Contingency 

management

Institutional 

coordination

GUYANA

DME network

planning

COMMON METHODS  +  SHARED DATA  +  HARMONIZED PROCEDURES  =  REGIONAL RESILIENCE
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An interference event is a process — not a notification
Operational value comes from the full detect–assess–mitigate–learn cycle.

Radio Navigation Workshop  |  Lima, 2–4 September 2026

DETECT ASSESS NOTIFY COORDINATE

MITIGATE REPORT LEARN

Useful event data

UTC • position • altitude • phase of flight • indications • affected 

systems • duration
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Resilience is multidisciplinary

The July regional discussions confirmed that 

CNS cannot solve GNSS resilience alone.

CNS ATM FLIGHT OPS AIRWORTHINESS

SPECTRUM MILITARY / SECURITY AIRLINES

Governance is part of the technical solution.

Regional MON / GNSS resilience meeting — SAM, July 2026



ICAO SOUTH AMERICAN
REGIONAL OFFICE 11

Regional gaps → regional deliverables
The objective is harmonized resilience, not identical infrastructure.
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INFRASTRUCTURE → Regional DME / alternative-PNT inventory

PROCEDURES → Common contingency principles

REPORTING → Harmonized taxonomy & regional database

GOVERNANCE → National focal points & coordination model

CAPACITY → Training, simulation & exercises

A common regional framework allows different national solutions to produce a coherent operational 

outcome.
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Proposed SAM roadmap
A phased path from assessment to integrated PNT resilience.
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2026

ASSESS

Inventory • focal points

reporting baseline

2027

HARMONIZE

Guidance • CONOPS

common taxonomy

2028

IMPLEMENT

Priority MON/DME

procedures • training

2029

VALIDATE

Exercises • KPIs

coverage/readiness

2030+

EVOLVE

Integrated C-PNT

resilience strategy

Regional Guidance  •  PNT Resilience CONOPS  •  GNSS Event Database  •  DME Analysis Method  •  Capacity Building
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Two actions can anchor the next phase
Focused, practical and suitable for follow-up through the regional mechanisms.
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01

REGIONAL GUIDANCE

ICAO SAM guidance on GNSS resilience 

and MON

Concepts • MON criteria • event classification • reporting 

• contingency principles • case studies

02

REGIONAL EXPERT NETWORK

A standing technical network supporting 

implementation

CAA • ANSP • CNS • ATM • operators • spectrum 

authorities • industry
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FINAL MESSAGE

RESILIENCE IS NOT

A BACKUP SYSTEM.

It is the coordinated ability to continue safe operations 

when the primary navigation capability is degraded.

GNSS  →  MON  →  Procedures  →  Monitoring  →  Coordination  →  Regional Cooperation

From vulnerability to operational resilience — together.
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