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Delivering NextGen Improvements

Legacy System NextGen
Radar I Satellite
Inefficient Routes 10— Performance Based Navigation (fuel savings)
Voice Communications I Voice & Digital Communications
Disparate Information [ Automated Decision Support Tools
Fragmented Weather Forecasting [ = Integrated Weather Information
Weather Restricted Visibility I Improved Access in Low Visibility
Forensic Safety Systems I Prognostic Safety Systems

Nationwide Focus I Focus on Congested Metroplexes

Aviation Data

pomestic/ Oceanic Crujsq

: i€
Flight Planning Push Back / Taxi / TakeQ

ADS-B  CATM-T  SWIM CSS-Wx Nvys DataCom
m

Transformational

Terminal Automation En Route Automation Terminal Automation
Modernization and Replacement Modernization Modernization and Replacement




2014-2016

Foundational
Infrastructure

En Route Automation
Modernization

Terminal Automation
Modernization &
Replacement
Automation Dependent
Surveillance-Broadcast
(ADSB) Out infrastructure
SWIM

Building the Future NAS

2016-2020

Expanded
NextGen

Delivering NAS information
NextGen Weather

Equip 2020

Community engagement
Accommodate unmanned
aircraft systems (UAS)
Accommodate commercial
space operations

NAC Priorities

Expanded PBN
Initial Data Comm

Increased surface efficiency
Expanded Multiple Runway Operations

2020-2025

Realize
NextGen

NAS Voice System

ADS-B In

Data Communications
TFDM

Integrate UAS

Integrate commercial space
operations

Align aircraft equipage
Software applications

Transparent, Sustainable, Agile, and Resilient NAS

community/stakeholder engagement, tech refresh, cybersecurity, cost containment

2014-2016

2016-2020

2020-2025

Beyond 2025

Leverage
NextGen

* Enhanced service delivery
* Expand equipage
* Advanced applications for

NextGen systems

* More easily address new

capabilities

Beyond 2025
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NextGen Documents and Tools

Enterprise Architecture

@ e 6 Planning & engineering tool
D) Plan for entire NAS
The Future of the NAS g NAS Service & Infrastructure
< Roadmaps
Internal
NAS Segment Implementation
o e Plan
O :C) Planning document
() - All milestones for NextGen
> < programs and execution
L Internal
Future of the NAS
NextGen Implementation NextGen Integration
- Concept document Plan Working Group
- Future look at NAS IS - Tracking
evolution S SOEUTe”T = - Tracking
- Goals for modernization E ' m'i eg oenS'es o %ﬁcutr?e”f
: . _ =l - Short-ferm
Update to Midterm < major oriorities

NextGen £ - External
programs
- Externall
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2013 — GANP and ASBU

Dec 8750 Fourth Edition - 2083
WORKING DOCUMENT
FOR THE

Aviation System Block
Upgrades

2013-2028 ' Global Air Navigation Plan

THE FRAMEWORK
FOR GLOBAL HARMONIZATION

ISSUED: 28 MARCH 2013

FAA
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ASBU Structure:

(1) Performance Improvement Areas (PIA),
(2) Blocks, (3) Threads, (4) Modules

eeeeeeeeee Block 0 Block 1 ] Block 2 [ Block 3
Improvement Areas (2013) (2018) (2023) (2028 onward)
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Implementation Approach

« How to plan, monitor, and report our
Implementation status?
— Which Elements do we need?
— What is the expected benefit?
— How much does it cost?
— What is our implementation schedule?
— What is our implementation status?
— Did our needs change?
— How to report?

S %
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ASBU Structure: (1) Performance
Improvement Areas (PIA), (2) Blocks,

(3) Threads, (4) Modules, anc

5)Elements

Performance Block O Block 1 ( Bl 2
Improvement Areas (2013) (2018 { )

Block 3
ward)




Elements Identification

o  Identification of Elements is completed based
Aviation System Block on the ASBU document
Upgrades
" - Collaboration with NavCANADA and ICAO
ek s NACC Office via North American ANP

ISSUED: 28 MIARCH 2013

« Creation of ASBU
Handbook — emphasis

on Elements
« |CAO North Atlantic (NAT) and North American,
Central American and Caribbean (NACC) ROs gﬁ?\l ASBY Handbook
have adopted the ASBU Handbook o
« Regions and States can add their specific |

requirements as Elements

* Need to work with ICAO HQ to agree on the
definition of elements

%Q' Air Traffic Organization 11




BO WAKE Elements
1.

Sample Elements

NAM ASBU Handbook
ipporting aualysic and implementation

(Defined: Element 1) New PANS-ATM wake turbulence
categories and separation minima

October 2015

(Derived from Element 2) Dependent diagonal paired
approach procedures for parallel runways with centrelines spaced less
than 760 meters (2,500 feet) apart

(Derived from Element 3) Wake independent departure and arrival
procedures for parallel runways with centrelines spaced less than 760
meters (2,500 feet) apart

(Derived from Element 3) Wake turbulence mitigation for departures
procedures for parallel runways with centrelines spaced less than 760
meters (2,500 feet) apart

(Identified by the United States) 6 wake turbulence categories and
separation minima

12




ASBU are designed so that:

* Regions and States can select Medule
Elements and implement them based on their
operational needs

* Regions and States can implement Medule
Elements according to their schedule

ASBU must be...
¢« Simple
 Understandable

* Meaningful

%4’ W Air Traffic Organization 13
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ASBU Element Analysis and
Implementation Process

F

Analysis Analysis
Not Started Started

T - Evaluate Elements one
i Prggress by one
N/A — Understand environments
Yes e eualuate — Understand needs
Need > — Understand status
v Re-evaluate — Prioritize
_ ( — Plan accordingly
Re-evaluate
* > * Report
Partially Re-evaluate ° If |t faI|S ..
mplemented ! — Analysis Not Started
Implemented Re-evaluate >
i }ﬁ Re-evaluate R
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ASBU BO

Information Search

Air Traffic

Organization

Safety &
Management Mission arety . . Technical System Flight Program Program
- Technical Air Traffic . . .
Service Support Training Operations Operations Operations Management
NextGen

NAS System
Engineering &
Integration

Management
Service

Portfolio Mgmt
& Technology
Development

WIJH Technical
Center

NextGen
Performance &
Outreach

Interagency
Planning

FAA
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Simplified ANRF

1. AIR MAVIGATION REPORT FORM [ANRF)
MY STATE Planning for ASBU Modules

2, REGIONAL/MATIONAL PERFORM ANCE DCBIECTIVE — BO-05/CD:

Improved Flexibility and Efficiency in Descent Profiles ([CDO)
Perfermance Improvement Area 4: Efficient Flight Path

[STATE] ASEU Air Navigation Bt perting Form [ANKE)

j2EY | 4 |Eln-:1:-lim-d-nk | BO-CDO |D1.u |3'.Em‘:.Da3-.l-:I]S

3. ASBU BO-05/CDO: Impact an Main Key Performance Areas [KPA)

Module Dexcription: Performace-based admmace and asrival proosdens allowins ascaf o fiy thedr optiomn
profile ming comtimsons descent operations (CDO). This will opsimize thronghost, allow foel efficien descem
profiles, and increase capacity in termiml anemax

Access & Equity | Capacity |

Element Implementation Stamm

|
| N | N | ¥

Efficiency | Enwironment [ Safety

1 | Bement Descriptien: (Derived from Elemeat 1) Procade Statm

changes 1o facilase CDO

Date Planned Tmplemenied

Sterm Detaik

1 | Element Dexcripton: (Darsvad from Flament 1) Boms Sratm

changas io facilmse CDO

Dare Planned Tmplemenred

St Detaik

Applicable N [
4. ASBU BO-05/CDO: Planning Targets and Implementation Progress
5. Elements 6. Targets and imple mentation pregress {Ground and Air)
1. CDOimplemer 2015
2. PBNSTARs 2015
7. ASBU BO-05/CDO: Implementation Challenges
Implementaticn Area
Elements Ground System | Avionics Procedures Operational
Implementation Implementation Availahility Approvals
ground trsj
- frESamenEti:n nzzd £DOFunction EE)eﬁr'g e En. BC:DF’E?E
upsraded. with .5|:|:I|:51|:r!
3 requirements
2. PBNSTARs Birspace Design ="

3 | Blement Descriptien: (Desved from Elemen: I) FEN Statm

STARs

Date Plamned Tmplemented

Statm Detadk

Ackieved Benefirs

8. ASBU BO-05/CDC: Performance Monitoring and Measurement
2A. ASBU BO-05/CDO: Implementation Menitaring

Azedss and Eguity

Elements Performance Indicators/ Supporting Metrics

Czpasin

Indiczstar: 3 of Internstionzl Azrodromes/T
Supporting  hist

Mumbar of Imtarnztionzl
implemented

1. {00
implementation

ha with COO implemanted
| Asrodromes/ThMAs with (DO

Effaisecy

Indicator: 3 of Internstion
Supporting hetric:
implament=d

]

. PBMST

Ervircumet

Sl

2. ASBU BO-05/CDO: Performance Menitoring and Measurement
2 B. ASBU BO-05/CDO: Performance Monitoring

Implemenratien Challange:

Groeed syeim fmpltmeaisiiong

Avizvaizs Tmplimd it

K Perf
eY amance Metrics [ if not indicate qualitative Benafits)
Areas
= & Equity NA
Tty NA

Efficiency

Cost sawings through reduced fusl burn. Reduction in the number of required

Provadords dvailahiling

Envirgnmant

Operatiaes! doorevals

Zafaty

Notes
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Analysis
Not Started

NAM ASBU Handbook

Supporting analysis and implementation

reporting of the ICAO ASBU Modules Anﬂl",‘sis
| In Progress

October 2015

N/A

Re-evaluate

h 4

s

RECTIVE

]

MESSAGE = = TeacH SEAF‘ \

INFORMATION

CONSCIOUSN
PERCEPTIC

RECOMMENDATION TECHNOLOGY MEDI
" NEWs Lt = 2 v DOSSIER CONSCIOl
E e UGS 8 & 5 PERCEPTIC
M & Qgé%&iWOP
W o<=DE
o5

Um"““

RECTIVE

ISSIER 2 vEuZKNOWLEDGE

OKS 2

?rs bt S £
,ﬁg\fs}w&l’ﬁotr INFO2 ,\‘uIWORD f\Y

[STATE] ASEU A Navigation Reperting Form (ANRE)

FIA |4 |Elu].'.-l£odn]¢ IBJ-CDD |Dzk |\[oa-hDua 0l

Module T srcafio fy desr oplmmm
profile osing continsons descent operations | GD'D: This will o'.rx:nme throughpst, allow foel fficia descem
-xuﬁesudn:'ux cagaciy i 4o cenical armas.

Elrment Inplemeaiation Statm

Re-evaluate

T | Element Description: (Dered from Biececs 1) Brocedrs | Date Plimmed mplemented | St
chasges o faciai CDO

St Dhetadk

T | Element Descriphion: (Derroed o Seme e ) Rome | Date PlannedTmplemented | Starm
chasges o faciai CDO

Re-evaluate

L A

St Dhetadk

HEE O T e |DANPkmd‘T.mpkmmd |§urm
STaRs

St Detaik

Partially
Implemented

Re-evaluate

W

Ackieved Bemefirs

AMecess ond Equity

[r—

B

|

Implemented

Re-evaluate

[ ——

Safely

Tuplementaton Challiages

L o

Re-evaluate

h 4

Greseed rystim Implementztios

it Implima it

Frecedures Availsbiliy

<»

-

W

Dparatitesl dzprinalt

Notes
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. . Implementation Status
LEZHEEE (if Element i needed)
= . o =
Module Elements £ B8 =3 £l &
8 2 w | R | 2| =
q) = = g | =5 Ell B
— Q9 Sl<|3|2 2|5 EE 2
I O = = = = ., [ L =
cd Performance Improvement Area 1: Airport Operations
ACDM | 1. Intercommection betwesn sircraft operator & ANSP systems to share 30
D_ I— surface operations miormation
2. Interconnection between aircraft operator & awport operator systems to 30
o m share surface operations mformation
3 3. Interconnection betwesn amport operator & ANSP systems to share 30
m surface operations mformation
CG 4. Interconnection betwesn amrport operator, zircraft operator & ANSP 30
3 systems to share surface operations nformation
+—) 3. Collsborative departure queue management 30
m U) APTA | 1. PBN approach procedures with vertical puidance to LNAV/ VNAV 30
minima
U) C 2. PBN zpproach procedures with verticel guidance to LPV minima 30
< o 3. PEN zpproach procedures without vertical puidancs to LNAY minimz 30
. — 4. GBAS Landmmg System (GLS) procedures to CAT I mmima 30
S RSEQ | 1. AMANvizacontrolled time of zrrival to a reference fix 30
CG 2. Departurs managsment 30
< S 3. Departure flow management 30
< - 3 Poutmerge 30
I I q) SURF | 1. A-SMGCS with atleast one cooperative surface surveillance system 30
2. ADS-BAPT 30
E 3. A-SMGCS alerting with flight identificstion nformation 30
q) -1 E‘f‘ S for T.am cp&ram.:sns . 30 Note: Airport
— 3. Aitportvehicles equipped with transponders 30 b
(| WAKE | I NewPANS-ATM wake turbulence categories and separation minima 30 number:
2. Dependentdizgonal paired approach procedures for parallel nmways 30 distribution
E with centrelines spaced less than 760 meters (2,500 feet) apart needs to be
— 3. Wake independent depariure and arrival operations (WIDAO) for ified
parallel nmways with centrelmes spaced less than 760 meters (2,500 30 veritied.
feat) apart
4. Wake turbulence miigztion for departures (WILD) procedures for 30
parallel rumways with centrelines spacedless than 760 meters (2,300
feet) zpart based on observed crosswinds
3. 6waketurbulence categories and separstion minima 30

FAA
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FAA: ASBU BO PIA 2 Implementation Status Table

. . Implementation Status
sl (if Element is needed)
= - o| =
Module Elements £ - . E . % %
= 2 2| = S| =
= e = = % = sl =
Performance Improvement Area 2: Globally Interoperable Svstems and Data

AMET | 1. WAFS v
2. JAVW v
3. TCAC forecasts A
4. Asrodrome wamings 30
3. Wmnd shezrwamings and alerts 30
6  SIGMET v
7. Other OPMET mformation (METAR., SPECLand or TAF) v
8 QMSforMET A
DATM | 1. Standardized Aerenautice]l Information Exchange hodsl (AT Al
2. AR v
3. Digital NOTAM v
4. £TOD 30
5. WGEE-4 A
6. QMS for AIM v
FICE 1. AIDC to provide mitizl flight datz to adjacent ATSUz v
2. AIDC toupdate previously coordmated flight data ¥
3. AIDC for control transfer v

4. AIDCto transfer CPDLC logen mformation to the Next Datz Authority «

FAA

Note: Airport
number
distribution
needs to be
verified.

Air Traffic Organization 20




FAA: ASBU BO PIA 3 Implementation Status Table
- . Implementation Status
Need Analysis (if Element s needed)
- = =
Module Elements £ & z = £
AR HEE
HEE
= = = = [T a o= =
Performance Improvement Area 3: Optimum Capacity and Flexible Flights
ACAS | 1. ACASTI(TCAS version 7.1) v
2. APFD function v
3. TCAP function v
ASEP | 1. ATSA-AIRE v
2. ATSAVEA /
ASUR | 1. ADSE v
2. Multlateration (MLAT) M
FRTO | 1. CDMmcorporated mto zirspace planning v
2. Flexible Use of Airspace (FUA) A
3. Flexible routmg v
4:  CPDLC used to request and receive re-route clearances A
NOPS | 1. Sharmgprediction of traffic load for next day v
2.  Proposing altemative routings to aveid or minimize ATFM delays A
OPFFL | 1. ITPusmg ADS-E v
SNET | 1. ShortTerm Conflict Alertimplementarion (STCA) v
2. Arez Proximity Waming (APW) A
3. Mmimum Safe Altitude Weming (MSAW) v
4. Medium Term Conflict Alert (MTCA) v

Air Traffic Organization 21




FAA:. ASBU BO PIA 4 Implementation Status Table

Nt v | e S

o o| =

Module Elements § E w0 E h% %
2| 2| 5 =2 . E 5l &

= | = 2= | 2 & =l E

= — = = [ a |a= =

Performance Improvement Area 4: Efficient Flight Paths

CCO 1. Procedurschanges to facilitate CCO 30
2. Airspacechanges to fzcilitate CCO 30

i. PBNGSIDs 30

CDO 1. Procedurschanges to facilitate CDO 30
2. Airspacechanges to facilitate CDO 30

3. PENGSTARs 30

TBO 1.  ADS3-Cover oceznic and remote aregs v

2.  CPDLC ovet contmental areas 4
3. CPDLC ovet oceanic and remote areas v

Note: Airport number distribution needs to be verified.

FAA
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ANRFs Submitted

* All Block O ANRFs are submitted to the
|ICAO NACC office and available to share
with you at:

https://www.icao.int/NACC/Pages/regional-
group-asbu.aspx

%W Air Traffic Organization 23
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4th Edition (2013) vs 5" Edition (2016

Doc G750 | Fourth Edtion - 208

ﬁ ICAO “WORKING DOCUMENT

FOR THE

Aviation System Block

2013-2028  Global Air Navigation Plan

Upgrades
2013-2028 e — osuvecanis
Global Air Navigation Plan FOR GLOBAL FARMONZATION

ISSUED: 28 MIARCH 2013

4th Edition
ASBU

¥ (ICA0  CAPACITY & EFFICIENCY

THE NAM ASBU Handbook —
Aviation System =
Block Upgrades
2016-2030 [ B
Global Air Navigation Plan THE FRAMEWORK

FOR GLOBAL HARMONIZATION

ISSUED: JULY 2016

\v - .
N ;\\‘15{

LIS 5t Edition 5% Edition
S GANP ASBU

Doc9750-AN/%3  Fifth Edition - 2016

Air Traffic Organization 25



4th Edition (2013) vs 5" Edition (2016)

Elements In Elements In
the 4™ Edition (2013) the 5th Edition (2016)

BO PIA Modules Elements BO PIA Modules Elements

z/ Air Traffic Organization 26



4th Edition Elements mMApPing Sth Edition Elements
m Ferformance Improvement Area 1: Airport Operations
H C 1. Afrpart CDM procadurss Old 1 and 2 1. Interconnection betwesen aircraft operator & ANEP
are mapped systems to share surface operations information
s O onto new 1 - 4
m  m— 2. Amrport CDA tools 2. Infercomnection between aircraft operator & sirport
oparator systams to share surface oparations
N - .
U informatian
g ACDM 3. Interconnection between airport aperator & ANIP
I I I zyatems to share surface operations information
— C 4. Interconnection between airport aperator, sircraft
= operator & ANSP svstems to share surface operations
m information
3. Collaborative deparfure quens managsment old 3 -= new 5. Collaborative departure quens managsment
( ’ , 5
! 1. PEM Approach Procedares with vertical guidance Old 1 mapped | 1. PEL approach procedures with vertical suidance to
2 > (LPW, LAV VAV minima, using SBEAS and Bamg ontemew 1 & | LMAV/VIAY minima
AN 2
m C 2. PEI approach procedures with vertical guidance to
O APTA LPV minima
m o — 2. PEI Approach Proceduares without vertical old Z-=new 3 | 3. PELN approach procedurss without vertical
guidance (LP, LMAY minima; uzing SBAS) guidance to LAY minima
@ - 3. GBAS Landmg System (GLS) Approach old 2 -=new4d | 4. GEAS Landmg System (GLE) procedures to CAT I
U procedures minima
C 1. ABLA™N wia controlled tirne of armival to a reference | Mo change 1. ABLAMN wia controlled time of arrival to 2 reference
g |k :
c 2. ARLAN wia controlled time of arrival at the Deeleted Dieleted
S| o e
q‘ Q 3. Departurs managament old 3 > mew? | 2. Departure mansgament
< > 4. Deparmre flow management old 4 -=new 3 | 3. Deparnare flow management
5. Point mearge old 5 -=new 4 | 4. Point merge

Air Traffic Organization




Changes In Elements
4t Edition vs 5t Edition (Cont.)

4th Edition Flements

mapping

Sth Edition Flements

Ferformance Improvement Area 1: Airport Operations

1. A-SRIGCE with at laast one cooparative surface Mo change
zurveillance system
2. Incloding ADA-E APT as an element of A-SMMGCE Ido change
SURF 3. A-EMIGCS alerting with flight identification Ida change 3. A-EMIGCS slerting with flight identification
infommation information
Mew 4. EVE for taxi operations
4. Anrport vehicles equipped with transponders ald 4 -= new 3 5. Awrport vehicles equipped with ranspanders
Ferformance Improvement Area 3: Optimuam Capacity and Flexible Flight=
0ld 1 ed
L ATFM onta n::i]f]& 1.5haring prediction of traffic load for nest day
NOFPS
2 2. Proposing slternative routings to avold or minimize
ATEM delays
FPerformance Improvement Area 4: Efficient Flight Paths
1. ADE-C over oceanic and remate aTeas Ko change
. 0ld 2 ed
TBO | 2. Continental CPDLC omtomema & | L CPDLC over continental arss

a

2. CPDOLC over oceanic and remote area

FAA

Air Traffic Organization
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2019 version of GANP/ASBU

* Big changes are expected
* Big changes may include a new Block

* Big changes include the definition of
Modules

* Big changes include the definition of
Block 1 Elements f

« Wait and see -
* Apply the same process q%)
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Problems

31




We are together to

Regional ANPs

State ANPs
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Problem Solution
Top Down

\\ lo“

Solution 1

\ /

~ ”
QSolution7 ' -y
VY ’ ~ _
g \ / ” . ~ \ / /Q

Solution 2 Solution B Solution X

Solution 5

Bottom Up

%\ oy =\ z
. ey " Neing % ¥ 5 - - ¥
‘ y ' . wN\uz/s/ Air Traffic Organization 33
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National Air Navigation Plan

[Your State]
National Air Navigation Plan

[Date]
[version control number]
[prepared by XXX]

1.
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[Collecting and Connecting Dots ]




Questions?

Thank youl!

Midori.Tanino@faa.gov
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