



























































Real Time Consulting

o No universal rule existed for full-scale BVLOS or package delivery services.

The absence of consistent rules and slow-moving certification pathways stifled commercial
expansion. At the same time, rapid advancements in drone technology, autonomy, and battery
performance were pressuring regulators to modernize.

The 2024 FAA Reauthorization Bill responded to these needs by setting legislative mandates
and deadlines that forced alignment between government, industry, and standards organizations.

7.2 Key Provisions Affecting UAS Type Certification
A. FAA Mandate to Finalize BVLOS Rulemaking
What It Does:

o Directs the FAA to issue a comprehensive rule for BVLOS operations within 24
months of the bill's signing.

e Requires the rule to include safety criteria, performance standards, pilot qualifications,
and infrastructure requirements.

Impact on Type Certification:

o Enables the FAA to define standardized certification bases for UAS designed for
BVLOS (e.g., package delivery drones, infrastructure surveyors).

o Reduces the need for waivers and one-off exemptions.

e Encourages UAS designers to build with BVLOS compliance in mind from day one.

B. UAS Type Certification Streamlining
What It Does:
o Imposes a 180-day review timeline on FAA type certification applications for UAS.
o Mandates publication of FAA guidance documents for applicants, including templates
and example certification plans.
o Authorizes third-party Designated Engineering Representatives (DERS) to assist in
technical reviews.
Impact on Type Certification:
o Makes the process faster and more predictable.

e Encourages more small and mid-sized UAS companies to enter the certification pipeline.
e Reduces FAA backlog and resource bottlenecks.
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C. Funding for UAS Standards and Test Ranges
What It Does:

o Allocates $300 million over 5 years to support:
o UAS test range infrastructure
o Safety research and flight testing
o Development of performance-based standards
o FAA-industry collaboration hubs

Impact on Type Certification:
o Expands the use of FAA-designated UAS Test Sites to gather compliance data for
certification projects.
o Enables standards bodies (e.g., ASTM, RTCA) to produce targeted, validated
performance criteria for UAS systems like detect-and-avoid or autonomous navigation.
D. Advanced Air Mobility (AAM) Certification Readiness
What It Does:
o Calls for the FAA to publish a joint UAS/eVTOL certification roadmap, covering:
o Aircraft design
o Infrastructure (vertiports, charging stations)
o Cybersecurity
o Maintenance and operator training
Impact on Type Certification:
e Harmonizes UAS certification efforts with the broader AAM strategy.

o Facilitates interoperability between drone and air taxi systems.
o Positions the U.S. as a global leader in autonomous and electric aviation certification.

7.3 Notable New FAA Programs and Policies Introduced
UAS Integration Pilot Program Expansion

The bill reauthorized and expanded the UAS Integration Pilot Program (1PP), encouraging
private-public partnerships between:

o Manufacturers

« State/local governments

o Airspace service providers
e Emergency responders

The expanded program now allows pilot projects focused specifically on:
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e Urban drone delivery
e Al-driven detect-and-avoid
o Coordinated manned/unmanned airspace use

These projects serve as real-world testbeds for validating type certification assumptions,
particularly for UAS operating near people or in dense airspace.

7.4 Focus on Risk-Based, Performance-Oriented Certification

A major theme of the reauthorization is shifting away from prescriptive rulemaking and toward
risk-based, performance-oriented frameworks. This aligns closely with the FAA’s existing
821.17(b) approach to UAS type certification.

Under this model:

o Higher-risk operations (e.g., urban cargo, passenger drones) will require robust type
certification with demonstrated redundancy and fault tolerance.

o Lower-risk operations (e.g., small drones in rural areas) may qualify for streamlined
certification or self-declaration.

o The FAA will allow performance-based metrics to prove safety — such as
demonstrating safe behavior across millions of simulated flights, instead of hardcoded
design features.

This paradigm shift opens the door to innovation in aircraft architectures, including:

e Swarming UAS
o Hybrid-electric vertical takeoff and landing drones
e Modular payload systems

7.5 Enhancing International Harmonization

Recognizing that UAS manufacturers often seek global markets, the bill also directs the FAA to
collaborate more closely with international regulators, particularly:

EASA (European Union Aviation Safety Agency)
ICAO (International Civil Aviation Organization)
Transport Canada

Civil Aviation Administration of China (CAAC)

Key areas of alignment include:
e Mutual recognition of UAS type certifications

e Harmonized standards for detect-and-avoid, C2 links, and airworthiness
o Cross-border testing agreements
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This will make it easier for U.S.-based drone OEMs to export certified aircraft and vice versa,
fueling industry growth.

7.6 Industry Reception and Expectations
The 2024 FAA Reauthorization Bill received broad support from industry groups including:

The Commercial Drone Alliance

Association for Uncrewed Vehicle Systems International (AUVSI)
Drone Delivery Coalition

Advanced Air Mobility Coalition

Industry leaders praised the bill’s:

e Specific deadlines and funding commitments
« Provisions for test sites and third-party reviews
o Emphasis on long-term planning for UAS infrastructure and workforce

However, some experts noted that:

e Success will depend on timely FAA implementation and budget execution.

o Workforce limitations within FAA’s certification directorate may hinder short-term
progress.

« Small UAS companies may still face barriers in navigating the certification process,
despite new guidance tools.

8. Looking Ahead: eVTOL and Urban Air Mobility

As the FAA refines its type certification process for drones, a parallel revolution is taking shape
in aviation: the rise of electric Vertical Takeoff and Landing (eVTOL) aircraft and the
broader concept of Urban Air Mobility (UAM) — or more broadly, Advanced Air Mobility
(AAM). These futuristic vehicles promise to fundamentally reshape how people and goods move
through cities and regions, leveraging the flexibility of vertical flight and the cleanliness of
electric propulsion.

The FAA’s evolving UAS type certification framework is not just about small drones — it is
foundational to certifying more complex aerial systems that will one day carry passengers
autonomously through congested skies. This section explores the relationship between drone
certification and eVTOL development, and how the lessons of UAS are being applied to shape
the future of aerial transportation.

8.1 What Is Urban Air Mobility (UAM)?

Urban Air Mobility refers to a system of highly automated, passenger- or cargo-carrying aircraft
— typically eVTOLs — operating on-demand in and around cities. This includes:
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o Point-to-point urban transit (e.g., airport shuttles)

o Emergency medical flights

o Commuter routes to reduce ground congestion

e Middle-mile logistics

UAM is a subset of Advanced Air Mobility (AAM), which also includes regional services, rural
access flights, and integration with drone logistics networks.

These operations share key characteristics with UAS missions:

o Vertical takeoff and landing capabilities

« Autonomy or remote piloting

e BVLOS flight paths

o Operation in complex or congested airspace

Because of this overlap, the FAA is building a unified regulatory approach where certification
strategies for UAS directly inform those for eVTOLS.

8.2 Similarities Between UAS and eVTOL Certification Challenges

While eVTOLSs and drones differ in size and mission, they face many of the same certification
hurdles:

Shared Challenge UAS eVTOL
Autonomy and software complexity Yes Yes
Redundancy for flight-critical systems Yes Yes
Battery safety and thermal management Yes Yes
Detect-and-avoid capabilities Emerging Required
Cybersecurity and C2 resilience Yes Yes
Novel configurations (tilt-rotors, multi-rotors) Yes Yes
Operations in urban airspace Yes Yes

Passenger safety and emergency protocols  No (cargo only) Yes (new frontier)

The lessons learned through UAS type certification — particularly around automation, safety
cases, software assurance, and remote operation — are proving invaluable in guiding the
development of eVTOL certification pathways.

8.3 FAA’s Approach to eVTOL Certification
The FAA currently certifies eVTOLs under 14 CFR § 21.17(b), the same flexible regulatory
mechanism used for drones. This allows the agency to apply a custom certification basis

tailored to the aircraft’s specific configuration and intended use.

Major U.S. eVTOL developers currently working through this process include:
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Joby Aviation: FAA type certificate targeted for 2025.

Archer Aviation: In-flight testing phase, building toward Part 135 ops.
Beta Technologies: Targeting cargo and regional human transport.
Wisk Aero: Working toward certification of fully autonomous air taxis.

These projects leverage both:

o Traditional aviation standards (e.g., Part 23 for small aircraft)
e Drone-derived standards (e.g., ASTM UAS performance criteria, RTCA DO-178C/DO-
254 for software/hardware)

By doing so, the FAA is developing a hybrid certification pathway: conservative enough to
ensure safety, yet agile enough to embrace innovation.

8.4 Building Infrastructure for Certification and Operations

For UAM to succeed, the FAA must certify more than just aircraft — it must oversee a holistic
ecosystem, including:

o Vertiports: Certified takeoff and landing zones in cities, suburbs, and transport hubs.

« Charging and maintenance infrastructure: High-throughput, standardized electric
ground support systems.

o Air Traffic Management (ATM): Integrated traffic services for low-altitude urban
corridors.

« Fleet operations centers: Remote monitoring and dispatch facilities governed by Part
135 operational rules.

« Pilot and operator training: A new class of airmen and ground staff to manage
autonomous or semi-autonomous fleets.

Much of this is informed by work already done in the UAS domain — especially with remote 1D,
UAS Traffic Management (UTM), and ground control station standardization.

8.5 The Role of Remote Pilots and Autonomy
As with UAS, eVTOLSs are expected to transition from:
« Initially piloted models (certified under existing manned aircraft frameworks),
o To remotely piloted operations (leveraging BVLOS and high-bandwidth C2 links),
e To fully autonomous air taxis (requiring new software assurance and human oversight
rules).
This mirrors the progression seen in drone operations over the last decade. The FAA’s handling
of autonomous UAS type certification is setting precedents for how pilotless passenger aircraft

will one day be regulated.

For example:

30 JUN 25



Real Time Consulting

o FAA acceptance of detect-and-avoid performance metrics in drones will inform how
autonomous eVTOLs demonstrate traffic deconfliction.

o Remote pilot certification under Part 107 is a potential stepping stone toward UAM fleet
management licensing.

8.6 Societal and Regulatory Challenges
As with drones, UAM faces significant non-technical hurdles that intersect with certification:

« Noise abatement: Ensuring eVTOLSs operate quietly enough for widespread urban
acceptance.

« Community engagement: Addressing concerns around airspace privacy, safety, and
aesthetics.

o Equity and accessibility: Preventing UAM from becoming an elite-only service.

e Urban planning integration: Zoning, construction, and maintenance of vertiports.

e Insurance and liability: Defining responsibility in automated or semi-autonomous
failures.

Certification must account for these factors by requiring manufacturers to conduct operational
risk modeling, flight demonstrations in dense environments, and stakeholder outreach.

8.7 FAA’s Joint UAS-AAM Strategy

The FAA recognizes the overlap between UAS and UAM technologies and has released a Joint
Advanced Air Mobility (AAM) and UAS Integration Roadmap, which includes:

Timeline-based targets for rules on BVLOS and autonomy

Milestones for type certification and operational approval of eVTOLS
Harmonization with international regulators (EASA, ICAO, Transport Canada)
Commitment to a flexible, risk-based framework for all advanced air systems

This roadmap affirms that UAS certification is the proving ground for the coming AAM
ecosystem — and that processes honed on small drones today will scale upward to aircraft
carrying people tomorrow.

8.8 Looking Forward: The 2030 Vision

By the end of the decade, the FAA, NASA, and the private sector envision an airspace
environment where:

e Thousands of certified UAS and eVTOLSs share the sky, guided by digital traffic
systems.

« Urban commutes by air are safe, sustainable, and affordable.

e Routine drone delivery becomes as common as ground couriers.

o Autonomy and Al-based safety systems are certified and trusted.
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All of this depends on a certification infrastructure that is:
e Scalable
° Aglle
e Risk-aware
e Globally harmonized

And most importantly, rooted in the lessons learned from UAS type certification today.

Conclusion

The FAA'’s evolving approach to UAS type certification represents a critical enabler of the drone
economy. As use cases expand and technologies mature, rigorous but flexible certification will
be key to balancing innovation with public safety.

For manufacturers and operators, understanding and navigating the type certification process is
no longer optional — it's the gateway to scalable, legitimate UAS operations in U.S. airspace.
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