7 INTERNATIONAL CIVIL AVIATION ORGANIZATION
“‘/ A United Nations Specialized Agency

ASBU SIP/MEXICO/2013-WP/6

Technology Roadmaps

Mexico Regional Office

ICAO SIP Workshop on ASBU methodology
(Mexico, 22-26 July 2013)



AIR-GROUND BLOCK 0 BLOCK 1 BLOCK 2 BLOCK 3

COMMUNICATIONS
HF (ACARS) HF (ATN)

VDL Mode 0/A (ACARS)

BO-PFL, BO-TBO, BO-FRTO B B1-RSEQ, B1-AMET m_. : .
B1-TBO, B1-ASEP, Bi-FRTO Commercial Broadband Links

VDL Mode 2 (ACARS & ATN OSI)

B2-RSEC, B2-FICE, B2-SWIM | B3-FICE, E2-AMET
ENABLERS B2-SURF, B2-ASEP, 22-CDO || B3-TBO, B3-FRTO

(INK MEDIA
Current Satellite Systems (ACARS)
Future ® Satellite ATN IPS
B1-RSEQ, B1-FICE B2-RSEQ, B2-FICE, B2-SWIM
B1-AMET, B1-TBO B2-ASEP, B2-CDO

AeroMACS smirs
ACARS

CPDLC over Baseline 1 (Link 2000+) ATN O E:I;I‘}m[:ltinns

CPDLC & ADS-C over FANS/1A

T L T Advanced CPDLC & ADS-C over Baseline 2 -

SERVICES ATN O then ATN IPS
B1-RSEQ, B1-AMET, B2-RSEQ, B2-FICE, B2-SWIM || Ba-FICE, B3-AMET
B1-TBO, B1-ASEP B2-SURF, B2-ASEP, E2-CDO B3-TBO
ATN OSI then ATN IPS Airport Surface Datalink Services
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GROUND-GROUND BLOCK O BLOCK 1 BLOCK 2 BLOCK 3
COMMUNICATIONS

B1-FICE, B1-DAIM B3-TBEO, B3-FICE,
BO-FICE, BO-DAIM B1-SWIM, B1-AMET B3-AMET

ENABLERS Uit

(LINK MEDIA) =

irve VOICE Over IP  ifor G/G co-ord and links to A/G tuceivers)

SERVICES

Information Management
(see Roadmap)

AIR-GROUND
VOICE
COMMUNICATIONS

VHF (25 KHz)

VHF (8.33 KHz) concESTION RELIEF

Future Digital Voice System?

ENABLERS HE
(LINK MEDIA)

Current Satellite Systems

Future Satellite System

9 July 2013




SURVEILLANCE BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

PSR
BO-ASUR, BO-SNET MultiStatic PSR
SSR/Mode-S
WAM
ADS-B In/Out (ICAO Ver. 2)
Future ADS-B In/Out System
ADS-B Out via Satellite
ADS-C

ENABLERS

CAPABILITIES
Ground-based Survelllance
BO-ASUR, BO-SNET
Survelllance Data Fuslon
SMR
B1-SURF, B1-RSEQ, B1-RATS B2-SURF
MLAT

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

B1i-RATS Cameras

SMGCS Level 1 and 2

ENABLERS

CAPABILITIES BO-SURF B1-SURF, B1-RSEQ, B1-RATS, B2-SURF

SMGCS Level 3and 4

9 July 2013




SURVEILLANCE BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

B1-SURF, B{-ASEP, B1-SNET B2-SURF, B2-ASEP, B2-ACAS
ADS-B In/Out (ICAO Ver. 2)

ADS-B In/Out (ICAO Ver. 3)

ENABLERS

In-Trall Procedures (ITP)

Alrborne Sltuatlonal Awareness during Flight Operations (AIRB)
Visual Separation on Approach (VSA)

Alrborne Spacing Application (ASPA) Interval Management

CAPABILITIES
Baslc Surface Sltuatlon Awareness (SURF)

Surface Situation Awareness with Indications and Alerts (SURF-1A)

ASEP

S-SEP
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NAVIGATION BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

ILS/MLS Retain to support precision approach and mitigats GNSS outage

ENABLERS - _
(CONVENTIONAL) bolE Optimize existing network to support PEN operations

VOR/NDB Rationalize bassd on need and equipage

Core GNSS Constellations

Single frequency (GPS/GLONASS) Multi-Frequency/Mulii-Constellation (G PS/GLONASS/Beidow Galileo)

ENABLERS

(SATELLITE-BASED) GNSS Augmentations
SBAS GBAS Cat | GBAS Cat AN Multi-Freq GBASISBAS

CAPABILITIES PBN Operations
{(PEN - see roadmap)

CAPABILITIES CAT I/11/111 Landing

ILE/MLS GBAS Cat | GBAS Cat 11/ 11
(PRECISION APPROACH) S

BO-APTA B1-APTA
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Enroute Oceanic
and Remote
Continental

Enroute
Continental

Terminal Airspace:
Arrival & Departure

Approach

9 July 2013

BLOCK 0 BLOCK 1 BLOCK 2

RNAV 10 (RNP 10)
RNP4 RNP2

Advanced RNP
RNP 0.3 Helicopter only)

RNP APCH (SBAS: LPV, BARO VNAV: LNAV/VNAV, Basic GNSS: LNAV)
RNP AR APCH iwhers bensfician

Migration path based on Region/State requirements

BLOCK 3




r"

BLOCK 0 BLOCK 1 BLOCK 2 BLOCK 3

B1-FICE, DAIM, SWIM - SWIM {Ground-Ground): Flight Intents before departure, ATM information exchanges
B2-FICE SWIM (Ground-Ground): Inter-Centre coordination

B2-SWIM SWIM (Air-Ground): Aircraft integration

ATM Information Reference and Service Model, Common Governance, 1SO, OGC, etc.

9 July 2013

Page 8



INFORMATION
MANAGEMENT BLOCK 0 BLOCK 1 BLOCK 2 BLOCK 3

B1-DAIM, B1-FICE B2-FICE B3-FICE, B3-TBO
Exchange of Flight Intents | before Departure (initial FF-ICE)
CAPABILITIES Flight and Flow Coordination | (initial FF-ICE)
4D Trajectories, Full FE-ICE
ENABLERS FIXM
M B1-DAIM

BO0-DAI

muw Digital Data exchange & services, shorier update cycles
—:‘a m

CAPABILITIES Electronic Charts, Digital Briefing, In Flight updates

Digital NOTAM

ENABLERS eAlP, AIXM
B1-DAIM, Bi-AMET

CAPABILITIES

ENABLERS

9 July 2013 Page 9



AVIONICS BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

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

BO-ITP, BO-TBO, E0-FRTO
FANS 2/B with Comm, ® Nav Integration (via ATN B1)

ENABLERS FANS 3/C with @ CNS Integration (via @ ATN B2)
B1-RSEQ, B1-TBO B2-SURF, B2-ASEP, B2-CDO B3-TBO
Alrcraft access to SWIM
e

B1-SURF, B1-ASEP, E1-SNET ( 5 JB2-ASEP, B2-ACAS

t Traffic Computer
ADS-B In/Out (ICAO Ver. 2)

ENABLERS
ADS-B In/Out (ICAO Ver. 3)

orsser
Survelllance & Integration (via ATN B2)

9 July 2013




AVIONICS

ENABLERS

9 July 2013

BLOCK O

BLOCK 1 BLOCK 2

INS

Multl-Sensor Navigation Management

B1-APTA, B1-FRTO, B1-CDO

Multi-Constellation/Freq & Multl- §Sensor

FMS supporting PBEN
B1-APTA, B1-FRTO, Bi-CDO

FMS Initial 4D

FMS Full 4D

Alrport Navigation Integration (via ATN B2)




AVIONICS BLOCKO BLOCK 1 BLOCK 2 BLOCK 3

ENABLERS TAWS

ACAS 71

CAPABILITIES

Alrport Moving Map
EVS
DISPLAYS h
Bi1-SURF B2-SURF

SVS

otsuRs ptasep || s25u8 524557 92000 B3 aMer

Electronic Flight Bags

9 July 2013
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