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AIR-GROUND
DATA LINK BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

COMMUNICATIONS
HF (ACARS)

VDL Mode ADA (ACARS)

BO-OPFL, BO-TBO, BO-FRTO B1-RSEQ, B1-AMET ._m . .
B1-TBO, B1-ASEP, B1-FRTO Commercial Broadband Links

VDL Mode 2 (ACARS & ATN OSI)

B2-RSEQ, B2-FICE, B2-SWIM B3-FICE, B3-AMET
ENABLERS B2-SURF, B2-ASER, B2-CDO B3-TBO, B3-NOPS

(LINK MEDIA) B0-OPFL, BO-TBO B1-AMET, B1-TBO, B1-ASEP LDACS amiips
Current Satellite Systems (ACARS) Broadband Satellite Systems (ACARS)

Broadband Satellite Systems amnips

B1-RSEQ, B1-FICE B2-RSEQ, B2-FICE, B2-SWIM
B1-AMET, B1-TBO B2-ASEP, B2-CDO

AeroMACS amnies
B2-SURF, B2-FICE, B2-SWIM B3-FICE, B3-AMET

CPDLC & ADS-C over FANS/1A ACARS

CPDLC over Baseline 1 (Link 2000+) ATN OSI Z‘Q,Lﬁcoaﬁons

ATN IPS
BO-OPFL, BO-TBO, EO-FRTO Advanced CPDLC & ADS-C over Baseline 2

SERVICES then ATN IPS

B1-RSEQ, B1-AMET, B2-RSEQ, B2-FICE, B2-SWIM B3-FICE, B3-AMET
B1-TBO, B1-ASEP B2-SURF, B2-ASEP, B2-CDO B3-TBO

Airport Surface Data link Services ATNOSI then ATN IPS

B1-RSEQ, B1-FICE, B1-AMET B2-SURF, B2-FICE, B2-SWIM B3-FICE, B3-AMET
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GROUND-GROUND
COMMUNICATIONS

ENABLERS
(LINK MEDIA)

SERVICES

AIR-GROUND
VOICE
COMMUNICATIONS

ENABLERS
(LINK MEDIA)

BLOCK O

BO-FICE, BO-DATM
IPV4
IPV6

irve  VOICE Over IP

COMMUNICATION

BLOCK 1

B1-FICE, B1-DATM
B1-SWIM, B1-AMET

(for G/G co-ord and links to A/G txceivers)

VHF (25 KHz)

VHF (8.33 KHz)

HF

Current Satellite Systems

BLOCK 2 BLOCK 3

B3-TBO, B3-FICE,
B3-AMET

Information Management
(see Roadmap)

CONGESTION RELIEF

Future Digital Voice System?

Future Satellite System
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NAVIGATION BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

| LS/M LS Retain to support precision approach and mitigate GNSS outage
ENABLERS DME Optimize existing network to support PBN operations
(CONVENTIONAL)

VOR/N DB Rationalize based on need and equipage

Core GNSS Constellations

Single frequency (GPS/GLONASS) Multi-Frequency/Multi-Constellation (GPS/GLONASS/Beidou/Galilec)

ENABLERS

(SATELLITE-BASED) GNSS Augmentations
SBAS  GBASCat| GBAS Cat I/l Multi-Freq GBAS/SBAS

ENABLERS

CAPABILITIES PBN Operations
(PBN - see roadmap)
B0-APTA, BO-CDO, BO-FRTO B1-FRTO B3-TBO, B3-NOPS

CAPABILITIES CAT I/1I/1ll Landing

ILS/MLS  GBAS Cat| GBAS Catll/1ll

(PRECISION APPROACH) CATI/IN SBAS LBV 300
BO-APTA B1-APTA




-0

¥ [ICAO  UNITING AVIATION NAVIGATION

STRATEGY EVOLUTION OF NAVIGATION SYSTEM SAM REGION:
AIR NAVIGATION INFRASTRUCTURE

2015

Conventional NDB mfrastructure

Defmition of GNSS backup
mfrastructure

e of mfrastructure from DME
to RNAVDMEDME

Implementation of ABAS (en-routs
TMA, and NPA; -

GBAS CATI(ILS path)

Conventional VOR mfrastructure fi
en-route

GBAS CAT ILTII (at airports
selected by the States)

Possible SBAS mplementation,
dependmg on feasibility studies
conducted under ICAO projects
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BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

En-route Oceanic RNAV 10 (RNP 10)
and Remote

Continental RNP4 RNP2

B1-TBO

En-route RNP 2 Advanced RNP
Continental FRT RNP 0.3

(Helicopter only)

B1-FRTO

. . RF LEGS
Terminal Airspace: RNAV 1 RNP AR DP
Arrival & Departure RNP 1 Advanced RNP

RNP 0.3 (Helicopter only)
ot s2co0

RNP APCH (LPV, LNAV/VNAV, LNAV)

RNP AR APCH (where beneficial)
BO-APTA B1-APTA

Approach
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STRATEGY EVOLUTION OF NAVIGATION SYSTEM SAM
REGION: TIMETABLE OPERATIOANAL REQUIREMENTS

Timetable for operational requirements

2009 2015

2010

2010

Oceanic airspace

2020

RNP-10 applications

RNP-4 applicanons

Continental airspace — En-route operations
2020

RNAV-3 applications
RNP-2 applications

Continental airspace —TMA operations
2020 2025

RNAV-1

RNP-1

APV with baro-VNAV fornmways

RNP APCH (basicGNSS)

RNP AR (at airports selected by the
States)

Application of GLS procedy
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SURVEILLANCE BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

PSR

BO-ASUR, BO-SNET Multi-static PSR

SSR/Mode-S

WAM

ENABLERS ADS-B In/Out (ICAO Ver. 2)
Future ADS-B In/Out System

ADS-B Out via Satellite

ADS-C

Ground-based Surveillance
CAPABILITIES
B0O-ASUR, BO-SNET
Surveillance Data Fusion
SMR
B1-SURF, B1-RSEQ, B1-RATS
MLAT
ENABLERS ADS-B In/Out “CAO Ver. 2}

B1-WAKE, B1-SURF, B1-RSEQ, B1-RATS Future ADS-B In/Out System
B1-RATS Cameras

A-SMGCS Level 1 and 2
CAPABILITIES B1-SURF, B1-RSEQ, B1-RATS

A-SMGCS Level 3and 4
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SURVEILLANCE BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

B1-SURF, B1-ASEP,B1SNET | B2-SURF, B2-ACAS
ADS-B In/Out (ICAO Ver. 2)
ENABLERS
Future ADS-B In/Out System

In-Trail Procedures (ITP)

Airborne Situational Awareness during Flight Operations (AIRB)

Visual Separation on Approach (VSA)

Airborne Spacing Application (ASPA) Interval Management
CAPABILITIES

Basic Surface Situation Awareness (SURF)

Surface Situation Awareness with Indications and Alerts (SURF-IA)

ASEP
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REGIONAL SAM UNIFIED STRATEGY
SURVEILLANCE : SURVEILLANCE

En Route and TMA Airspace

2016 2018 2025 2030

Conventional SSR infrastructure

Mode S (Mixed Mode) infrastruc
(high density)

@S-C for oceanic and remote
airspace

ADS-B

Wide Area Multilateration

TIS-B services

=
N
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REGIONAL SAM UNIFIED STRATEGY SURVEILLANCE : AERODROME OPERATION

Aerodrome Operations
2016 2018 2025 2030

Surface Movement (Primary) Radar

Multilateration using 1090 MHz
(Extended Squitter)

ADS-B 1090ES

TIS-B Services

SDPD upgrade process

|

3
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REGIONAL SAM UNIFIED STRATEGY SURVEILLANCE : ON
BOARD SYSTEM

Aircraft Systems

2016 2018 2025 2030

Mode S transponder capability

ADS-B-out capability

Displays for TIS-B capability
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INFORMATION
MANAGEMENT BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

B1-FICE, B1-DATM, B1-SWIM SWIM (Ground-Ground): Flight Intents before departure, ATM information exchanges
m—. SWIM (Ground-Ground): Inter-Centre coordination
m—. SWIM (Air-Ground): Aircraft integration

ATM Information Reference and Service Model, Commmon Governance, ISO, OGC, etc.

B1-DATM, B1-FICE B3-FICE, B3-TBO

Exchange of Flight Intents Departure

CAPABILITIES Flight and Flow Coordination  [initial FF-ICE)

4D Trajectories, Full FF-ICE

ENABLERS FIXM

B1-DATM

igital Data exchange & services, shorter update cycles
:;atS—AIM Enhanced quality - e b
per —> Digital data availability 2 o 4 .
Electronic Charts, Digital Briefing, In Flight updates

CAPABILITIES

Digital NOTAM

ENABLERS eAlP, AIXM

METEOROLOG) Traditional alphanumerical B1-DATM, B1-AMET

CAPABILITIES ?};’?,',ffﬂuam Digital MET Data exchange & MET information services, In tupdates

ENABLERS WXXM

ENABLERS
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AVIONICS BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

FANS 1/A with Comm, Nav integration (via ACARS)

BO-OPFL, BO-TBO, BO-FRTO
FANS 2/B with Comm, Nav integration (via ATN B1)
ENABLERS FANS 3/C with CNS integration (via ATN B2)
bBFRSEQ. B1-TBO, B1-ASEP _BZ—SURF, B2-ASEP, B2-CDO hB}TBO
Aircraft access to SWIM
e

BO-ASEP, BO-OPFL B1-SURF, B1-ASEP, B1-SNET B2-SURF, B2-ACAS

Traffic Computer

ADS-B In/Out (ICAO Ver. 2)
ENABLERS

B2-ASEP Future ADS-B In/Out System

B1-ASEP B2-SURF, B2-ASEP
Surveillance Integration (via ATN B2)
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AVIONICS BLOCK O

BO-FRTO

ENABLERS

BO-FRTO, BO-CDO

AVIONIC

BLOCK 1 BLOCK 2 BLOCK 3

INS
Multi-Sensor Navigation Management

B1-APTA, B1-FRTO, B1-CDO

Multi-Constellation/Freq & Multi-Sensor
B3-NOPS, B3-TBO

FMS supporting PBN

b

Airport Navigation Integration (via ATN B2)

B1-APTA, B1-FRTO, B1-CDO

FMS initial 4D

B1-TBO

- B2-CDO

FMS Full 4D
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AVIONICS BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

ENABLERS GPWS (TAWS)

B2-ACAS
ACAS Il (TCAS Version 7.1)

Future ACAS

CAPABILITIES

Weather Radar

Airport Moving Map
o st
Svs

DISPLAYS

CDTI
B0-AS EP, BO-OPFL B1-SURF, B1-ASEP B2-SURF, B2-ASEP, B2-CDO &

Electronic Flight Bags
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North American South American ICAO

Central American  (SAM) Office Headquarters
and Caribbean Lima Montreal
(NACC) Office ‘
MexicoCity |

Western and European and Middle East Eastern and Asia and Pacific
Central African North Atlantic (MID) Office  Southern African  (APAC) Office
(WACAF) Office  (EUR/NAT) Office  Cairo (ESAF) Office Bangkok
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