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Service Roadmap Overview

Roadmap Legend

The Operational Improvement (OI) bars represent the date range within which an operational improvement is expected to be initially (e.g.
at the first location) available to users. For Ols that are expected to be made operationally available incrementally, the range represents
the earliest date for the first initial operational change to the latest date for the final operational change.

Each Service Roadmap diagram is segmented by service capabilities, which are depicted by alternating gray and white backgrounds.

| 2014 | 2015 | 2016 | Timeline
I— Current Operations (arrow indicates sustainment)
. Current Operation achieved via completion of an Operational Improvement - triangle indicates date
of full operational availability
I Operational Improvement with initial operational availability
A Initial operational availability achieved
S Mid-Term Operational Improvement
—— Far-Term Operational Improvement
| S | External Operational Improvement - being researched or developed by a NextGen Partner Agency
[T Planned Operational Improvement
| XYZ | Support Activity which is primarily tracked on Service Roadmaps

XYZ

Support Activity which is primarily tracked on Infrastructure Roadmaps
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Air Traffic Management Services

Air traffic management encompasses all of the services required to provide air traffic services to users. It
consists of all aspects of the operations required to ensure safety of flight operations. It consists of air
traffic control aircraft separation services, air traffic control advisories, air traffic flow management
services for effective planning to ensure a safe allocation of resources, and airspace management. The air
traffic management service group includes provision of services to both commercial and general aviation
operations under both positive control and the flight planning services provided to those flying under
visual flight rules. It also includes the navigation services provided to all aircraft, as well as Infrastructure
and Support Services that ensure that NAS systems and infrastructure are well maintained, safe, and
secure.
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Flight Planning

The Flight Planning Service provides both flight plan support and flight plan data processing to support
the safe and efficient use of the nation's airspace through the development and use of coordinated flight
plans. This includes preparing and conducting pre-flight and in-flight briefings, filing flight plans and
amendments, managing flight plan evaluation and acceptance, preparing flight planning broadcast
messages, managing and broadcasting flight status throughout the flight including changes, and
maintaining flight-planning data archives. This service offers preparation to conduct a flight within the
NAS and allows changes to flight profiles while operating within the NAS.
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Flight Planning (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Flight Plan Support

Current Flight Plan Support (101101)

Provide Full Flight Plan Constraint Evaluation with Feedback (101102)

Provide Interactive Flight Planning from Anywhere (101103)

Flight Data Management

Current Flight Data Management (101201)

Flight Management with Trajectory (101202)

Support Activities

| UFPF

I:l FOXS Shortfall Analysis

I:l UFPF Data Analysis (Advanced Methods)

| ATC UAS Lost Link |

| Operations 1

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/43
https://sep.faa.gov/go/oi/43
https://sep.faa.gov/go/oi/1
https://sep.faa.gov/go/oi/1
https://sep.faa.gov/go/oi/42
https://sep.faa.gov/go/oi/42
https://sep.faa.gov/go/oi/2
https://sep.faa.gov/go/oi/2
https://sep.faa.gov/go/oi/41
https://sep.faa.gov/go/oi/41
https://sep.faa.gov/go/support/859
https://sep.faa.gov/go/support/685
https://sep.faa.gov/go/support/895
https://sep.faa.gov/go/support/895
https://sep.faa.gov/go/support/877
https://sep.faa.gov/go/support/877

Air Traffic Control (ATC) - Separation Assurance

The separation assurance service ensures that aircraft maintain a safe distance from other aircraft,
vehicles, terrain, obstacles, and certain airspace not designated for routine air travel. Separation
assurance involves the application of separation standards to ensure safety. Standards are defined for
aircraft based on the operating environment as well as aircraft type, size, and equipment. Controllers at
ATC facilities are responsible for the safe separation of aircraft under their control using vertical, lateral,
longitudinal or visual separation methods.
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ATC - Separation Assurance (1 of 4)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Aircraft-Aircraft

I
Current Oceanic Separation (102105)

Oceanic In-Trail Climb and Descent (102108)

I—
Current En Route Separation (102112)

Reduced Horizontal Separation Standards, En Route - 3 Miles (102117)

Interval Management - Spacing (102118)

A\ B

ADS-B Separation (102123)

—/
Current Terminal Separation (102129)

JAN >

Reduced Oceanic Separation and Enhanced Procedures (102136)
Automation Support for Separation Management (102137)
Enhanced Separation Services to Small Community Airports (102138)
Wake Turbulence Mitigation for Departures (WTMD) (102140)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/68
https://sep.faa.gov/go/oi/68
https://sep.faa.gov/go/oi/66
https://sep.faa.gov/go/oi/66
https://sep.faa.gov/go/oi/65
https://sep.faa.gov/go/oi/65
https://sep.faa.gov/go/oi/69
https://sep.faa.gov/go/oi/69
https://sep.faa.gov/go/oi/57
https://sep.faa.gov/go/oi/57
https://sep.faa.gov/go/oi/64
https://sep.faa.gov/go/oi/60
https://sep.faa.gov/go/oi/60
https://sep.faa.gov/go/oi/45
https://sep.faa.gov/go/oi/45
https://sep.faa.gov/go/oi/62
https://sep.faa.gov/go/oi/62
https://sep.faa.gov/go/oi/63
https://sep.faa.gov/go/oi/63
https://sep.faa.gov/go/oi/59
https://sep.faa.gov/go/oi/59

ATC - Separation Assurance (2 of 4)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Aircraft-Aircraft (cont.)

Improved Parallel Runway Operations (102141)

e — |
Relative Spacing Using Traffic Display (102143)

Wake Turbulence Mitigation for Arrivals: CSPRs (102144)

S — |
Single Runway Arrival Wake Mitigation (102145)

Flexible Routing (102146)

Interval Management - Defined Interval (102148)

O —
Pair-wise Trajectory Management (102149)

Reduce Separation - High Density Terminal Less Than 3-miles (102150)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/51
https://sep.faa.gov/go/oi/51
https://sep.faa.gov/go/oi/55
https://sep.faa.gov/go/oi/55
https://sep.faa.gov/go/oi/54
https://sep.faa.gov/go/oi/54
https://sep.faa.gov/go/oi/53
https://sep.faa.gov/go/oi/53
https://sep.faa.gov/go/oi/56
https://sep.faa.gov/go/oi/56
https://sep.faa.gov/go/oi/48
https://sep.faa.gov/go/oi/48
https://sep.faa.gov/go/oi/47
https://sep.faa.gov/go/oi/47
https://sep.faa.gov/go/oi/46
https://sep.faa.gov/go/oi/46
https://sep.faa.gov/go/oi/61
https://sep.faa.gov/go/oi/61

ATC - Separation Assurance (3 of 4)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Aircraft-Aircraft (cont.)

e —
Single Runway Departure Wake Mitigation (102151)

R
Dynamic, Pair-wise Wake Turbulence Separation (102152)

e ——
Wake Re-Categorization (102154)

(e
Remotely Staffed Tower Services (102155)

—
Improved Parallel Runway Operations with Airborne Applications (102157)

(.
Automated Support for|Initial Trajectory Negotiation (102158)

O |
CSPR Paired Departure Wake Mitigation (102159)

Aircraft-Terrain/Obstacles

I—
Current Aircraft To Terrain / Obstacle Separation (102201)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/49
https://sep.faa.gov/go/oi/49
https://sep.faa.gov/go/oi/52
https://sep.faa.gov/go/oi/52
https://sep.faa.gov/go/oi/130
https://sep.faa.gov/go/oi/130
https://sep.faa.gov/go/oi/158
https://sep.faa.gov/go/oi/158
https://sep.faa.gov/go/oi/91
https://sep.faa.gov/go/oi/91
https://sep.faa.gov/go/oi/137
https://sep.faa.gov/go/oi/137
https://sep.faa.gov/go/oi/71
https://sep.faa.gov/go/oi/71
https://sep.faa.gov/go/oi/187
https://sep.faa.gov/go/oi/187

cY

2010 | 2011 | 2012

Aircraft-Airspace

2013

ATC - Separation Assurance (4 of 4)

2014 | 2015

Current Aircraft To Airspace Separation (102301)

Surface Separation

Current Surface Separation (102401)

2016 | 2017 | 2018 | 2019 | 2020 2021 | 2022

Provide Full Surface Situation Information (102406)

Support Activities

2023 | 2024 | 2025 2026 @ 2027 @ 2028 @ 2029 @+

[y
Manage Aircraft in Dynamic Airspace (102302)

Improved Pilot Awareness on Surface by Providing Location and Alerting Functions (102408)

Provide Surface Situation to Pilots, Service Providers and Vehicle Operators for Near-Zero Visibility Surface Operations (102409)

| Wake Turbulence Mitigation for Departures Ops Demo |

Closely Spaced Parallel Runway Operations (CSPO) - Revised Separation Standards

Closely Spaced Parallel Runway Operations (CSPO) - Paired Approach

10

cYy

Surface Collision Avoidance

2010 | 2011 | 2012

2013

Wake Turbulence Behavior Research

CSPR Paired
Departure Wake
Mitigation

2014 | 2015

2016 | 2017 | 2018 | 2019 | 2020 2021 | 2022

APPROVED

2023 | 2024 | 2025 2026 | 2027 | 2028 | 2029 @+
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https://sep.faa.gov/go/oi/15
https://sep.faa.gov/go/oi/15
https://sep.faa.gov/go/oi/151
https://sep.faa.gov/go/oi/151
https://sep.faa.gov/go/oi/76
https://sep.faa.gov/go/oi/76
https://sep.faa.gov/go/oi/152
https://sep.faa.gov/go/oi/152
https://sep.faa.gov/go/oi/75
https://sep.faa.gov/go/oi/75
https://sep.faa.gov/go/oi/74
https://sep.faa.gov/go/oi/74
https://sep.faa.gov/go/support/830
https://sep.faa.gov/go/support/831
https://sep.faa.gov/go/support/478
https://sep.faa.gov/go/support/872
https://sep.faa.gov/go/support/304
https://sep.faa.gov/go/support/336

Air Traffic Control (ATC) — Advisory

Air traffic control and other facilities provide advice and information to assist pilots in the safe conduct of
flight and aircraft movement. These advisories include providing weather information, traffic, and NAS
status information to pilots, flight planners, and the general public. These advisories and information are
either directed to a specific location or broadcast to any user in the area.
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ATC - Advisory (1 of 5)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Weather Advisories

—/
Current Terminal Advisory - Weather (103101)

Deploy FIS-B Nationally (103104)

—/)
Current En Route Advisory - Weather (103107)

—/)
Current Oceanic Advisory - Weather (103114)

A\ 4

P
Provide Automatic Hazardous Weather Alert Notification (103117)

Initial Integration of Weather Information into NAS Automation and Decision Making (103119)

Traffic Advisories

c—/ _
Current Traffic Advisory (103201)

]
Full Integration of Weather Information into NAS Automation and Decision Making (103123)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/11
https://sep.faa.gov/go/oi/11
https://sep.faa.gov/go/oi/13
https://sep.faa.gov/go/oi/13
https://sep.faa.gov/go/oi/14
https://sep.faa.gov/go/oi/14
https://sep.faa.gov/go/oi/153
https://sep.faa.gov/go/oi/153
https://sep.faa.gov/go/oi/8
https://sep.faa.gov/go/oi/8
https://sep.faa.gov/go/oi/5
https://sep.faa.gov/go/oi/5
https://sep.faa.gov/go/oi/126
https://sep.faa.gov/go/oi/126
https://sep.faa.gov/go/oi/9
https://sep.faa.gov/go/oi/9

ATC - Advisory (2 of 5)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Traffic Advisories (cont.)

\ 4

Expanded Traffic Advisory Services Using Digital Traffic Data (103206)

\ 4

A

Improved Safety Situational Awareness for Controllers (103207)

I

Improved Runway Safety Situational Awareness for Pilots (103208)

v

A 4

Enhance Traffic Advisory Services (103209)

]
Aircraft Collision Avoidance for New Aircraft Types (103210)

NAS Status Advisories

Current NAS Status Advisory (103301)

(T
Orx%mand NAS Information (103305)

|
Tailored Delivery of On-Demand NAS Information (103306)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/155
https://sep.faa.gov/go/oi/155
https://sep.faa.gov/go/oi/124
https://sep.faa.gov/go/oi/124
https://sep.faa.gov/go/oi/160
https://sep.faa.gov/go/oi/160
https://sep.faa.gov/go/oi/125
https://sep.faa.gov/go/oi/125
https://sep.faa.gov/go/oi/127
https://sep.faa.gov/go/oi/127
https://sep.faa.gov/go/oi/128
https://sep.faa.gov/go/oi/128
https://sep.faa.gov/go/oi/123
https://sep.faa.gov/go/oi/123
https://sep.faa.gov/go/oi/154
https://sep.faa.gov/go/oi/154

cYy

ATC - Advisory (3 of 5)

2010 | 2011 2012 2013 2014 | 2015 | 2016 # 2017 @ 2018 & 2019 @ 2020 | 2021 | 2022

Support Activities

CONUS Graphical Turbulence Guidance NowCast (GTG-N) |

Rules Changes and Training for New Products |

Weather Technology in the Cockpit (WTIC) |

14

cYy

| High Ice Water Content (HIWC) Characterization

[ CONUS GTG-MWT |

| Icing Product Alaska (IPA) |

CONUS Icing Diagnosis & Forecast with output of specific icing weather
parameters to support airframe-specific icing forecasts (MICRO)

| Improved Numerical Modeling Specific to Aviation

| Global Graphical Turbulence Guidance (G-GTG) (33 km) |

| Provide Automatic Hazardous Weather Alert Notification |

Incorporate Additional Wx Information in Oceanic and Other Non-
Controlled Airspace Lacking Radar Coverage

2023 | 2024 @ 2025 2026 @ 2027 | 2028 | 2029 | +

Awareness with Ground Incorporation of Probabilistic Weather Information

Incorporate Probabilistic Weather Forecasts into the Cockpit to Maintain Common Situational

CONUS Graphical Turbulence Guidance with
Convectively-Induced Turbulence (CIT)

CONUS Gridded C&V Analysis

Develop Initial Improved Convective
Forecast for CONUS

2010 2011 | 2012 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

APPROVED

2023 | 2024 | 2025 2026 | 2027 | 2028 | 2029 @+
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https://sep.faa.gov/go/support/140
https://sep.faa.gov/go/support/155
https://sep.faa.gov/go/support/159
https://sep.faa.gov/go/support/184
https://sep.faa.gov/go/support/394
https://sep.faa.gov/go/support/636
https://sep.faa.gov/go/support/443
https://sep.faa.gov/go/support/815
https://sep.faa.gov/go/support/813
https://sep.faa.gov/go/support/814
https://sep.faa.gov/go/support/286
https://sep.faa.gov/go/support/341
https://sep.faa.gov/go/support/67
https://sep.faa.gov/go/support/396
https://sep.faa.gov/go/support/157

ATC - Advisory (4 of 5)

CY | 2010 # 2011 2012 @ 2013 | 2014 | 2015 | 2016 @ 2017 @ 2018 2019 | 2020 | 2021 @ 2022 2023 @ 2024 | 2025 | 2026 | 2027 2028 2029  +

Support Activities (cont.)

| Offshore 0-8 Hour Forecast (Deterministic) |

| | Full Integration of Caribbean Radars into Multi-Radar,
Multi-Sensor (MRMS) System

1-4 Hour Forecast Model
Blending

| Offshore 0-8 Hour Forecast (Deterministic) |

| Terminal Area Icing

Aviation Weather Demonstration and Evaluation
(AWDE)

Conus Gridded C&V
Forecasts

| High Ice Water Content (HIWC) i
Diagnosis and Forecast Product 1

cY 2010 | 2011 | 2012 2013 | 2014 2015 2016 2017 | 2018 | 2019 & 2020 | 2021 | 2022 @ 2023 2024 | 2025 2026 & 2027 | 2028 | 2029 | +
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https://sep.faa.gov/go/support/809
https://sep.faa.gov/go/support/328
https://sep.faa.gov/go/support/10
https://sep.faa.gov/go/support/148
https://sep.faa.gov/go/support/887
https://sep.faa.gov/go/support/878
https://sep.faa.gov/go/support/878
https://sep.faa.gov/go/support/867
https://sep.faa.gov/go/support/887
https://sep.faa.gov/go/support/683
https://sep.faa.gov/go/support/720
https://sep.faa.gov/go/support/871
https://sep.faa.gov/go/support/810
https://sep.faa.gov/go/support/2
https://sep.faa.gov/go/support/787
https://sep.faa.gov/go/support/908
https://sep.faa.gov/go/support/908
https://sep.faa.gov/go/support/449
https://sep.faa.gov/go/support/449

cYy

2010 | 2011 @ 2012

Support Activities (cont.)

16

cYy

2010 | 2011 | 2012

2013

2013

2014 | 2015

2014 | 2015

ATC - Advisory (5 of 5)

2016 | 2017 @ 2018 § 2019 2020 2021 | 2022 | 2023 @ 2024 2025 2026 2027 | 2028 § 2029 +

Full Integration of Gulf of Mexico Radars :
\ into MRMS System |

Identify and analyze MET services in support of
NextGen ICAO ATM Requirements Panel (ATMRP)

Define ICAO MET Services for Aviation System
Block Upgrade (ASBU) Block 1-105

! Models

: Global Convective Forecast :
| (Probabilistic) 1

! Global Graphical Turbulence 1|
:_ Guidance (GTG) (4 km) :

New Accretion Rate Icing Weather Sensors
' on Aircraft

2016 | 2017 | 2018 2019 | 2020 2021 | 2022 | 2023 | 2024 | 2025 2026 | 2027 2028 2029 | +
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https://sep.faa.gov/go/support/450
https://sep.faa.gov/go/support/136
https://sep.faa.gov/go/support/149
https://sep.faa.gov/go/support/6
https://sep.faa.gov/go/support/70
https://sep.faa.gov/go/support/239
https://sep.faa.gov/go/support/192
https://sep.faa.gov/go/support/393
https://sep.faa.gov/go/support/822
https://sep.faa.gov/go/support/823
https://sep.faa.gov/go/support/841

Traffic Management (TM) - Synchronization

Traffic synchronization supports the expeditious flow of traffic for the large number of aircraft operations
within the NAS during any given period of time. NAS processes maximize efficiency and capacity in
response to weather, NAS infrastructure, runway availability or other conditions. Traffic synchronization
focuses on the tactical portion of traffic management within a given traffic flow by providing sequencing,
spacing, and routing of aircraft. Traffic synchronization activities are accomplished while maintaining
separation assurance and implementing strategic flow management directives. The traffic synchronization
service provides tactical instructions to optimize operations while airborne and on the surface.
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TM - Synchronization (1 of 2)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Airborne

—/
Current Oceanic Conflict Probe (104101)

Optimized Oceanic Trajectories via Interactive Planning (104102)

Current Conflict Probe (104103)

Initial Conflict Resolution Advisories (104104)

I—
Current Arrival and Departure Sequencing (104109)

I—

Current Tactical Management of Flow in En Route for Arrivals and Departures (104115)

AImproved Management of Arrival/Surface/Departure Flow Operations (104117)

Point-in-Space Metering (104120)

Integrated Arrival and Departure Airspace Management (104122)

Time-Based Metering Using RNAV and RNP Route Assighments (104123)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/92
https://sep.faa.gov/go/oi/92
https://sep.faa.gov/go/oi/93
https://sep.faa.gov/go/oi/93
https://sep.faa.gov/go/oi/86
https://sep.faa.gov/go/oi/86
https://sep.faa.gov/go/oi/67
https://sep.faa.gov/go/oi/67
https://sep.faa.gov/go/oi/90
https://sep.faa.gov/go/oi/90
https://sep.faa.gov/go/oi/88
https://sep.faa.gov/go/oi/88
https://sep.faa.gov/go/oi/87
https://sep.faa.gov/go/oi/87
https://sep.faa.gov/go/oi/83
https://sep.faa.gov/go/oi/83
https://sep.faa.gov/go/oi/84
https://sep.faa.gov/go/oi/84
https://sep.faa.gov/go/oi/89
https://sep.faa.gov/go/oi/89
https://sep.faa.gov/go/oi/82
https://sep.faa.gov/go/oi/82

TM - Synchronization (2 of 2)

CY | 2010 | 2011 2012 2013 | 2014 2015 2016 | 2017 H 2018 @ 2019 | 2020 2021 @ 2022 | 2023
Airborne (cont.)

A

Use Optimized Profile Descent (104124)

2024 | 2025 2026 @ 2027 @ 2028 @ 2029 @+

RN
Automated Support for Conflict Resolution (104127)

Time-Based Metering in the Terminal Environment (104128)
Surface

Current Surface Traffic Management (104201)

Full Surface Traffic Management with Conformance Monitoring (104206)
O
Enhanced Departure Flow Operations (104208)

Initial Surface Traffic Management (104209)

Surface Traffic Management (104211)
Support Activities

Use OPDs and Point In
Space Metering

i Oceanic Tactical Trajectory Management: User

-------------- Trajectory Planning in Pre-Oceanic Phase
Future Data Communications

L Concept Development !

cY 2010 @ 2011 § 2012 2013 @ 2014 2015 2016 @ 2017 2018 @ 2019 2020 @ 2021 @ 2022 2023
19

APPROVED

2024 | 2025 | 2026 & 2027 | 2028 | 2029

+
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https://sep.faa.gov/go/oi/133
https://sep.faa.gov/go/oi/133
https://sep.faa.gov/go/oi/134
https://sep.faa.gov/go/oi/134
https://sep.faa.gov/go/oi/19
https://sep.faa.gov/go/oi/19
https://sep.faa.gov/go/oi/20
https://sep.faa.gov/go/oi/20
https://sep.faa.gov/go/oi/16
https://sep.faa.gov/go/oi/16
https://sep.faa.gov/go/oi/80
https://sep.faa.gov/go/oi/80
https://sep.faa.gov/go/oi/85
https://sep.faa.gov/go/oi/85
https://sep.faa.gov/go/support/817
https://sep.faa.gov/go/support/817
https://sep.faa.gov/go/oi/185
https://sep.faa.gov/go/oi/185
https://sep.faa.gov/go/oi/18
https://sep.faa.gov/go/oi/18
https://sep.faa.gov/go/support/816
https://sep.faa.gov/go/support/139

Traffic Management (TM) - Strategic Flow

The strategic flow service provides for orderly flow of air traffic across traffic flows from a system
perspective. NAS demand and capacity are analyzed and balanced to minimize delays, avoid congestion,
and maximize overall NAS throughput, flexibility, and predictability. Actual and predicted demand is
compared to the current and predicted capacity of the airspace, airports and infrastructure to plan the
overall NAS strategy. When necessary, traffic flow management (TFM) plans are developed collaboratively
to optimize the flow of traffic while accommodating user requests and schedules, airspace, infrastructure,
weather constraints, and other variables. The strategic flow service is comprised of long-term planning
(more than one day in advance), flight-day traffic management (current 24-hour period) and performance
assessment capabilities.
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TM - Strategic Flow (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Long-Term Planning

—
Current Long Term Planning (105101)

e
NAS Wide Sector Demand Prediction and Resource Planning (105104)

Flight Day Management

cC/
Current Flight Day Management (105201)

/e/e"
Full Collaborative Decision Making (105207)

(e ——
Traffic Management Initiatives with Flight Specific Trajectories (105208)

Performance Assessment

Current NAS Performance Assessment (105301)

(e
Initial Flight Day Evaluation (105302)

Advanced Flight Day Evaluation (105303)

Support Activities

Improved En Route Trajectory
Management - Reroutes

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/23
https://sep.faa.gov/go/oi/23
https://sep.faa.gov/go/oi/21
https://sep.faa.gov/go/oi/21
https://sep.faa.gov/go/oi/122
https://sep.faa.gov/go/oi/122
https://sep.faa.gov/go/oi/120
https://sep.faa.gov/go/oi/120
https://sep.faa.gov/go/oi/3
https://sep.faa.gov/go/oi/3
https://sep.faa.gov/go/oi/4
https://sep.faa.gov/go/oi/4
https://sep.faa.gov/go/oi/119
https://sep.faa.gov/go/oi/119
https://sep.faa.gov/go/support/824
https://sep.faa.gov/go/oi/186
https://sep.faa.gov/go/oi/186

Emergency and Alerting

The emergency and alerting service monitors the NAS for distress or urgent situations, evaluates the

nature of the distress, and provides an appropriate response to the emergency. Applicable situations

include those that occur on the ground or in-flight. Emergency services include emergency assistance
and alerting support.

APPROVED
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Emergency and Alerting (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Emergency Assistance

I—
Current Emergency Assistance (106101)

Alerting Support

I—
Current Emergency Alerting Support (106201)

\ 4

A

Enhance Emergency Alerting (106202)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/26
https://sep.faa.gov/go/oi/26
https://sep.faa.gov/go/oi/28
https://sep.faa.gov/go/oi/28
https://sep.faa.gov/go/oi/27
https://sep.faa.gov/go/oi/27

Navigation

The Navigation service provides electronic signals-in-space to enable suitably equipped NAS users to
determine aircraft position and to operate safely and efficiently under most weather conditions. Avionics
onboard the aircraft receive and process the signals to provide the current position, distance from a
predefined or selected position, course selection, and course deviation. The Navigation service includes
ground and space-based networks of electronic navigation aids (NAVAIDS), as well as visual NAVAIDS, in
accordance with international standards. The network of NAVAIDS enables users to navigate during
airborne operations (such as cruise, approach, and landing) and during surface operations.
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Navigation (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Airborne Guidance

—)
Current En Route Navigation (107101)

()
RNAYV SIDs, STARs, and Approaches (107103)

I—
Current Precision Approach and Landing (107104)

()
Ground Based Augmentation System (GBAS) Precision Approaches (107107)

I—
Current Departure and Non-precision Approach (107111)

(———
Low Visibility/Ceiling Takeoff and Departure Operations (107115)

R
Low Visibility/Ceiling Approach and Landing Operations (107117)

Expanded Low Visibility Operations using Lower RVR Minima (107119)

e
Resilient PBN Operations (107120)

Surface Guidance

—/
Current Airport Surface Guidance (107201)

Low Visibility Surface Operations (107202)
Support Activities
Vo ELVO Phase 3 LVO/SMGCS Work Plan

| . Low Visibility Taxi Operational Demonstration)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/39
https://sep.faa.gov/go/oi/39
https://sep.faa.gov/go/oi/38
https://sep.faa.gov/go/oi/38
https://sep.faa.gov/go/oi/36
https://sep.faa.gov/go/oi/36
https://sep.faa.gov/go/oi/35
https://sep.faa.gov/go/oi/35
https://sep.faa.gov/go/oi/37
https://sep.faa.gov/go/oi/37
https://sep.faa.gov/go/oi/31
https://sep.faa.gov/go/oi/31
https://sep.faa.gov/go/oi/24
https://sep.faa.gov/go/oi/24
https://sep.faa.gov/go/oi/25
https://sep.faa.gov/go/oi/25
https://sep.faa.gov/go/oi/29
https://sep.faa.gov/go/oi/29
https://sep.faa.gov/go/oi/34
https://sep.faa.gov/go/oi/34
https://sep.faa.gov/go/support/821
https://sep.faa.gov/go/support/821
https://sep.faa.gov/go/oi/188
https://sep.faa.gov/go/oi/188
https://sep.faa.gov/go/support/873
https://sep.faa.gov/go/support/873

Airspace Management

The airspace management service ensures the safe and efficient organization and use of the national
airspace resource. Airspace management includes design, organization, and implementation of airspace
structures in order to meet the needs of all public stakeholders. Airspace design establishes the
guidelines for airspace structures in order to accommodate the different types of air activity, volume of
traffic, and differing levels of service. Airspace organization and implementation is the process by which
the airspace design options are selected and applied to meet the needs of the ATM community.
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Airspace Management (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 @ 2017 @ 2018 | 2019 @ 2020 2021 @ 2022 @ 2023 @ 2024 2025

Airspace Design

c—/
Current Airspace Design (108101)

2026 = 2027 | 2028 | 2029 @+

Airspace Management

c—/
Current Airspace Management (108201)

Flexible Airspace Management (108206)

|
Manage Airspace to Flow (108207)

Increase Capacity and Efficiency Using Area Navigation (RNAV) and Required Navigation Performance (RNP) (108209)

A

Improved Management of Special Activity Airspace (108212)

Dynamic Airspace Performance Designation (108213)

I Autonomous UAS Traffic Management Operations (108214) 1

Support Activities

Transition Strategy for
High Altitude
Performance Based
Airspace

cY 2010 | 2011 | 2012 2013 | 2014 2015 2016 2017 | 2018 | 2019 & 2020 | 2021 | 2022 @ 2023 2024 | 2025 2026 & 2027 | 2028 | 2029 | +
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https://sep.faa.gov/go/oi/79
https://sep.faa.gov/go/oi/79
https://sep.faa.gov/go/oi/116
https://sep.faa.gov/go/oi/116
https://sep.faa.gov/go/oi/118
https://sep.faa.gov/go/oi/118
https://sep.faa.gov/go/oi/117
https://sep.faa.gov/go/oi/117
https://sep.faa.gov/go/oi/112
https://sep.faa.gov/go/oi/112
https://sep.faa.gov/go/oi/113
https://sep.faa.gov/go/oi/113
https://sep.faa.gov/go/oi/181
https://sep.faa.gov/go/oi/181
https://sep.faa.gov/go/oi/115
https://sep.faa.gov/go/oi/115
https://sep.faa.gov/go/support/101

Infrastructure and Support

Infrastructure and Support ensures air traffic services are safe, available, and reliable. NAS Infrastructure
is comprised of the surveillance, communications, automation, navigation, facilities, and other support
systems needed to provide air traffic management services. Support services include the monitoring,
testing, certification, safety assurance, information security, and spectrum management services
performed to meet the safety, availability and reliability objectives of this service group. Support services
also provide assistance to other government agencies in support of their missions. Infrastructure and
support services ensure that all NAS assets are monitored and maintained to ensure the highest degree
of safety, availability and reliability at the least cost and provide the best services to all stakeholders.
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Infrastructure and Support (1 of 2)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

NAS System Monitoring and Maintenance

Current NAS System Monitoring And Maintenance (109101)

IR
Enhanced NAS System Monitoring and Maintenance (109105)

Spectrum Management

c—/
Current Spectrum Management (109201)

Government/Agency Support

I—
Current Government/Agency Support (109301)

NAS Facilities

Current NAS Facilities (109401)

Business Continuity Services (109405)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +

29 APP ROVE D NAS Service Roadmaps, Version 8.0 January 2016


https://sep.faa.gov/go/oi/136
https://sep.faa.gov/go/oi/136
https://sep.faa.gov/go/oi/73
https://sep.faa.gov/go/oi/73
https://sep.faa.gov/go/oi/94
https://sep.faa.gov/go/oi/94
https://sep.faa.gov/go/oi/111
https://sep.faa.gov/go/oi/111
https://sep.faa.gov/go/oi/131
https://sep.faa.gov/go/oi/131
https://sep.faa.gov/go/oi/182
https://sep.faa.gov/go/oi/182

Infrastructure and Support (2 of 2)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

ATM Information Security

Current ATM Information Security (109501)
Enhanced ATM Information Security (109505)

ATM Safety

Current ATM Safety (109601)

Improved Safety for NextGen Evolution (109605)

Support Activities

NAS Remote Management Access
Policy

IAM Enterprise Security
Policies

NAS Security Software
Management Policy

cY 2010 | 2011 | 2012 2013 | 2014 2015 2016 2017 | 2018 | 2019 & 2020 | 2021 | 2022 @ 2023 2024 | 2025 2026 & 2027 | 2028 | 2029 | +
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https://sep.faa.gov/go/support/656
https://sep.faa.gov/go/support/642
https://sep.faa.gov/go/oi/183
https://sep.faa.gov/go/oi/183
https://sep.faa.gov/go/oi/162
https://sep.faa.gov/go/oi/162
https://sep.faa.gov/go/oi/184
https://sep.faa.gov/go/oi/184
https://sep.faa.gov/go/oi/108
https://sep.faa.gov/go/oi/108
https://sep.faa.gov/go/support/805

Certification Services

Certification Services is responsible for developing regulations; certification, continued operational safety,
production approval and airworthiness of aircraft; in addition to certification of pilots, mechanics, and
others in safety-related positions; certification of all operational and maintenance enterprises in domestic
civil aviation, certification and safety oversight of U.S. commercial airlines and air operators; and oversight
for civil flight operations. Certification services also includes the risk-based decision making framework,
tools, and processes used to improve aviation safety overall.

AP P ROVE D NAS Service Roadmaps, Version 8.0 January 2016



Risk-Based Decision Making

Risk-based Decision Making Services build on safety management principles to proactively address
emerging safety risk by using consistent, data-informed approaches to make smarter, system-level, risk
based decisions.
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Risk-Based Decision Making (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Data
Enhanced Safety Information Analysis and Sharing (601102)
Safety Information Sharing and Emergent Trend Detection (601103)
Automated Safety Information Sharing and Analysis (601104)
Modeling
Integrated Safety Analysis and Modeling (601202)
Hazards

Increase International Cooperation for Aviation Safety (601302)

Improved Safety Across Air Transportation System Boundaries (601303)

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/109
https://sep.faa.gov/go/oi/109
https://sep.faa.gov/go/oi/105
https://sep.faa.gov/go/oi/105
https://sep.faa.gov/go/oi/157
https://sep.faa.gov/go/oi/157
https://sep.faa.gov/go/oi/107
https://sep.faa.gov/go/oi/107
https://sep.faa.gov/go/oi/106
https://sep.faa.gov/go/oi/106
https://sep.faa.gov/go/oi/95
https://sep.faa.gov/go/oi/95

Environment and Energy Services

Environment and Energy Services provide environmental protection that allows sustained aviation growth.
Environment and Energy Services address the environmental issues associated with aviation such as noise,
air quality, climate, energy, and water quality. These services are provided through scientific research and
tools for integrated environmental analysis, mature new aircraft technologies, development of aviation
alternative fuels, and development of policies and environmental standards, market based measures, and

an environmental management system.
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Science and Tools

Aviation environmental analyses, impact determinations, and mitigation decisions for NextGen activities
must continue to be based on a solid scientific foundation. This will require continued investments in
research to improve our scientific understanding of the impacts of aviation. This is particularly important
with respect to aviation's effects on climate. It is also germane to gaining a more nuanced and
multi-faceted understanding of noise impacts, given community concerns with aircraft noise and public
pressures to mitigate noise at levels lower than current Federal guidelines. In addition, the development
and use of advanced decision-support tools that account for interdependencies of impacts and
cost-benefit analyses of potential solutions will facilitate more informed decision-making. Prospective
solutions and combinations of solutions have different impacts, benefits, and costs. Some solutions have
the ability to optimize for one area of environmental protection at the expense of another, and trade-offs
should be as transparent as possible.
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Science and Tools (1 of 1)

CY | 2010 2011 2012 2013 2014 2015 2016 & 2017 | 2018 | 2019 @ 2020 2021 @ 2022 2023 @ 2024 @ 2025 2026 @ 2027 | 2028 @ 2029  +

Science and Tools

\ 4

A

Integrated Environmental Modeling - Phase I (701102)

Integrated Environmental Modeling - Phase II (701103)

SO SoSoSoooooooooooooooooooooooo®
Integrated Environmental Modeling - Phase III (701104)

Support Activities

Improvements to
Noise Impact
Modeling

cY 2010 2011 @ 2012 2013 2014 2015 2016 @ 2017 2018 & 2019 2020 2021 @ 2022 @ 2023 2024 2025 2026 2027 @ 2028 @ 2029 +
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https://sep.faa.gov/go/oi/103
https://sep.faa.gov/go/oi/103
https://sep.faa.gov/go/oi/139
https://sep.faa.gov/go/oi/139
https://sep.faa.gov/go/oi/104
https://sep.faa.gov/go/oi/104
https://sep.faa.gov/go/support/827

Technology

Historically, new technologies have offered the greatest success in reducing aviation's impacts. New
engine/airframe technologies will need to play key roles in achieving aviation environment and energy
goals. The U.S. will support advances in engine technology and airframe configurations to lay the
foundation for the next generation of aircraft. Our technological strategy envisions a fleet of quieter,
cleaner aircraft that operate more efficiently with less energy. The FAA and NASA, along with the
Department of Defense, closely coordinate efforts on aeronautics technology research through the
President’s National Science and Technology Council’s multi-agency National Aeronautics Research and
Development Plan. Each agency focuses on different elements but they share the same national goals.
The FAA's focus is on maturing technologies for near term application, while NASA focuses on a broader
range of time frames of technology development. This includes future concepts such as electric aircraft.
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cY

2010 @ 2011 & 2012

Technology

NextGen Environmental Engine and Aircraft Technologies - Phase I (702102)

Support Activities

38

cYy

Technology (1 of 1)

2013 | 2014 | 2015 2016 @ 2017 2018 @ 2019 2020 2021 @ 2022 2023 2024 @ 2025 2026 @ 2027 & 2028 @ 2029  +

NextGen Environmental Engine and Aircraft Technologies - Phase II (702103)

SO0 odooooooooooooooomn
NextGen Environmental Engine and Aircraft Technologies - Phase IlI (702104)

CLEEN Engine and Aircraft Technology

Reduce Environmental Impacts of Aircraft Surface

Operations

Reduce Environmental Impacts of Aircraft
Climb and Descents

2010 @ 2011 & 2012

Reduce Fuel Emissions During Cruise
Portion of Flight

2013 | 2014 | 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 2023 | 2024 @ 2025 2026 @ 2027 | 2028 | 2029 -+

APPROVED
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https://sep.faa.gov/go/oi/99
https://sep.faa.gov/go/oi/99
https://sep.faa.gov/go/oi/135
https://sep.faa.gov/go/oi/135
https://sep.faa.gov/go/oi/143
https://sep.faa.gov/go/oi/143
https://sep.faa.gov/go/support/818
https://sep.faa.gov/go/support/826
https://sep.faa.gov/go/support/828
https://sep.faa.gov/go/support/418

Alternative Fuels

Sustainable alternative aviation fuels development and deployment offer prospects for enabling
environmental improvements, energy security and economic stability for aviation. The aviation industry
has made a commitment to convert its fuel supply to alternative fuels. Government and industry are
working cooperatively with coordinating mechanisms such as the Commercial Aviation Alternative Fuels
Initiative (CAAFI) and are supporting alternative fuels research. Near term efforts include adding new
classes of fuels to the APPROVED alternative jet fuel standard by ASTM International, conducting aircraft
flight tests using alternative fuels and ascertaining their emissions characteristics, lifecycle greenhouse
gases, and sustainability. A number of challenges remain to sustainable alternative fuel deployment,
including financing for commercial production.

AP P ROVE D NAS Service Roadmaps, Version 8.0 January 2016



CY | 2010 @ 2011 @ 2012

Alternative Fuels

cY 2010 @ 2011 & 2012

40

2013

2013

2014 | 2015

A

Alternative Fuels (1 of 1)

2016 | 2017 | 2018 | 2019 | 2020 2021 | 2022 | 2023

2024 | 2025 | 2026 | 2027 | 2028 | 2029

+

Sustainable Alternative Jet Fuels - Phase I (703102)

2014 | 2015

Sustainable Alternative Jet Fuels - Phase II (703103)

Sustainable Alternative Jet Fuels - Phase III (703104)

2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023

APPROVED

2024 | 2025 | 2026 & 2027 | 2028 | 2029
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https://sep.faa.gov/go/oi/144
https://sep.faa.gov/go/oi/144
https://sep.faa.gov/go/oi/145
https://sep.faa.gov/go/oi/145
https://sep.faa.gov/go/oi/98
https://sep.faa.gov/go/oi/98

Policy Development

Development and implementation of appropriate policies, programs, and mechanisms are critical to
support advantageous technology and operational innovations and accelerate their integration into the
commercial fleet, the airport environment, and entire national aviation system. The NextGen EMS
approach will integrate environmental protection objectives into NextGen and facilitate National
Environmental Policy Act (NEPA) reviews. Cooperative partnerships between government and industry can
focus and leverage funding in ways that are beneficial for aviation and good for the environment. There is
a need for continued and enhanced exploration of the most effective means to address residual aircraft
noise impacts that cannot be reduced through technologies to guide capital investments in noise
mitigation such as sound insulation, to encourage adequate land use planning, and to support other
methods. Internationally, the U.S. is leading efforts at the International Civil Aviation Organization (ICAO)
to limit and reduce international aviation emissions, including development of a CO2 standard for aircraft,
and a new particulate matter (PM) certification requirement for engines. ICAO has additionally agreed to
explore more ambitious goals for the aviation sector, including carbon neutral growth in the mid-term
and reductions in the long term. The U.S. is exploring the effectiveness of various policies, including
economic incentives to limit and reduce CO2 emissions. The U.S. is also supporting studies to investigate
the need, cost and trade-offs, and the technological feasibility of more stringent noise standards.
Additionally, if we are to achieve environmental and energy goals beyond the near term, policies may be
needed to accelerate the integration of new technologies into the civil fleet compared to the normal rate
of introduction and replacement.

AP P ROVE D NAS Service Roadmaps, Version 8.0 January 2016



cY

2010 @ 2011 & 2012

Policy Development

cYy

42

2010 @ 2011 & 2012

2013

2013

Policy Development (1 of 1)

2014 | 2015

2016 | 2017 | 2018 | 2019 & 2020 2021 @ 2022 2023 2024 2025 2026 @ 2027 @ 2028 @ 2029 +

A

Environmental Policies, Standards and Measures - Phase I (704102)

2014 | 2015

Environmental Policies, Standards and Measures - Phase II (704103)

Environmental Policies, Standards and Measures - Phase III (704104)

2016 | 2017 | 2018 2019 | 2020 2021 | 2022 | 2023 | 2024 | 2025 2026 | 2027 2028 2029 | +

APP ROVE D NAS Service Roadmaps, Version 8.0 January 2016



https://sep.faa.gov/go/oi/179
https://sep.faa.gov/go/oi/179
https://sep.faa.gov/go/oi/180
https://sep.faa.gov/go/oi/180
https://sep.faa.gov/go/oi/178
https://sep.faa.gov/go/oi/178

