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NASA AAM Mission Research to enable National Campaigns

2

CY2020 CY2021 CY2022 CY2023 CY2024 CY2025

Industry proposed 
UML-1 unlock

Industry proposed
UML-2 unlock

Industry proposed 
UML-3 unlock

Industry proposed
UML-4 unlock

CY2026 CY2027 CY2028

Complex Operations

High Volume Vertiports 

Scaled Urban Demo

Key Contributions to UML- 3&4 timeline…

NC-DT

Developmental Testing

NC-1

Operational Safety

Help catalyze UML 1, 2…

NC-2

NC-3

NC-4

UML ”unlocks” based on a range of publicly available industry projections; not a consensus view

Legend

Research and Capability Development

Integration of Automated Systems Flight Testing

NC Series Development

NC Series Operational Demonstrations



NASA AAM Mission Priorities
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Assured Automated Architectures

Source and Fleet Noise (RVLT)

Vehicle Propulsion Reliability (RVLT)

Safety in Environmental and Failure 
conditions (RVLT)

Distributed Electric Propulsion (FDC)

Automated Flight and Contingency 
Management (AAM)

Fleet Wide Supervisory Control 
(TTT-AS)

Human Response to Noise 
(RVLT)

Regional M&S Capabilities 
(ATM-X)

AAM Airspace and Supplemental 
Data Services (ATM-X)

In-time Aviation Safety 
Management System (SWS)

xTM-AAM Architectures (ATM-X)

Operational Rules, Roles, & 
Procedures (ATM-X)

Comm Nav Surveillance 
Information (ATM-X)

Airspace System 
Design & 

Implementation

Airspace & Fleet 
Operations 

Management

Vehicle 
Development & 

Production

Individual Vehicle 
Management & 

Operations

Community 
Integration

National Campaign (AAM)

AAM System Architectures (AMO)

(SWS)

Lead Project Legend
AAM

ATM-X
RVLT
SWS
FDC
TTT

AMO

High Density Microplex (AAM)



• High-density vertiport and pad 
operations with combination of 
real and simulated aircraft

• Recovery from localized 
disruptions (e.g. rejected TO, late 
arrival)

• Vehicle contingency / emergency 
arrival and landing

• Wind shift / vertiport 
configuration change

• Etc….

NC-3 High Volume Vertiports



MICROPLEX DEFINED

Contingency Management
The safety cases needed to enable a microplex hinge on
contingency management operations and procedures that
account for rerouting , lost Communication, Go-around /
Missed Approaches, all land scenarios, and priority sequencing
for landing.

Bandwidth
Enable demand capacity balancing for increasing
volumes of new entrants across various
equipages. Through high precision performance
bandwidth can be increased by educing lateral
separation requirements, reduced vertical
separation requirements (ROC), and overall
efficiency gains.

Airspace
Providing the appropriate constructs to 
enable: 
• Airspace authroizations
• Routes and procedures
• Flight planning
• Traffic sequencing
• Data constructs for weather, NOTAM, 

TFR and other associated ANSP 
information



• Resilient air, ground, cloud CNSI
• UAM procedural leg library (TBO, 

4D-TBO, Airborne M&S)
• Automated, arrival, approach and 

departure procedures
• Fail-operational, simplified 

vehicle controls and management
• DAA – airborne and surface 

hazards
• Adaptive trajectory planning and 

full-envelope auto-flight
• Automated contingency planning 

and execution

NC-2 Complex Operations



Key Area to Develop Automation in Support the NC Series

1. Aviate

2. Navigate

3. Communicate

1. Locate

2. Separate

3. Communicate

1. Populate

2. Evaluate

3. Mitigate

PILOT CONTROLLER TERPSTER



National Campaign Fundamentals
• Series Emphasis on Operational Scenarios, and remaining flexible to industry 

needs
• NC-DT includes flights and simulations to validate scenarios and develop the proving ground 

in support of NC-1

• NC-1 scenarios will be used to baseline operational expectations, and as a learning 
opportunity to identify gaps in AAM

• NC-1 will move participants closer to operations

• NC Series will progress into more difficult operational environments through targeted 
demonstrations

• Primary test ranges determined by 
location that partners plan to fly

• Ecosystem WG’s will be the primary 
means for the entire community to 
provide inputs
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UML 1 (x): VMC, Piloted, Controlled/Uncontrolled, ports are located in uncontrolled or non movement 
areas if on airport surface. Break up by phase of flight





NASA-FAA Data
Elements Workbook

Track Objectives 
for UAM 

Implementation

Identify Data 
Attributes for 

Procedures

Map for Analysis 
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Integrate New 
Entrants and Ops 18


