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Introduction & The Need for Integration 

Strategic Goal
The integration of autonomous multicopters 
is critical for scaling urban air mobility and 
aerial logistics.

Historical Context
UAS have traditionally been restricted to 
segregated airspace or visual line-of-sight 
VLOS) operations.

Economic Necessity
Demand requires integration into controlled 
airspace ICAO Classes AE) alongside 
manned aviation.

Systemic Shift
Requires high interoperability and safety, 
disrupting legacy human-centric airspace 
architectures.



Technical Challenges 

SWaPC Limitations
Strict Size, Weight, Power, and Cost constraints severely limit the payload available for heavy, 
high-fidelity avionics standard in manned aviation.

Command and Control C2 Latency
Maintaining a continuous, low-latency C2 link is difficult in urban canyons.
This latency is due to multipath interference and cellular handoff delays, creating unacceptable risks for 
supervised autonomy.



Regulatory & Safety Bottlenecks 

Framework Inertia
Aviation authorities rely on deterministic certification 
standards.
Certifying non-deterministic ML algorithms remains a 
complex regulatory gray area.

Risk Assessments
Frameworks like SORA are resource-intensive to 
produce at scale for dense BVLOS operations.

Spectrum Saturation
Mass-scale UAS would saturate the 1090 MHz 
spectrum, degrading manned ATC radar 
performance.

Wake Turbulence
Lightweight multicopters are highly susceptible to 
turbulence from heavier fixed-wing aircraft.



Proposed Solutions: UTM 

Digital Transition
Transitioning from traditional voice-based ATM to 
software-driven UTM (or USpace) is essential.

Data Exchange
UTM utilizes API-driven data exchanges between 
UAS Service Suppliers and aviation authorities.

Automated Capabilities
Enables automated flight planning, dynamic 
geofencing, and strategic pre-flight deconfliction.

Remote ID & Tracking
Network and Broadcast Remote ID ensures all 
platforms are cooperative and trackable.



Proposed Solutions: Tech & Comms 

Advanced Detect and Avoid DAA
Multicopters require deterministic edge computing to replicate a human pilot's "see and avoid" capability.
AI algorithms process situational awareness using fused camera and radar data. ACAS sXu provides drone-specific 
kinematics and escape maneuvers.

Resilient Communication
Low-latency 5G with network slicing ensures prioritized bandwidth for critical urban C2 links.
For wide-area operations, Low Earth Orbit LEO) satellite constellations provide persistent connectivity, bypassing 
terrestrial blind spots.



Future Outlook & Conclusion 

Level 5 Autonomy
The trajectory of airspace integration points toward 
"Level 5" autonomy, requiring zero human 
intervention.

xTM Ecosystem
Within the next decade, traditional ATM and UTM will 
likely converge into a unified Extensible Traffic 
Management (xTM) ecosystem.

Integration Challenge
Integrating autonomous multicopters into controlled 
airspace is a complex systems-of-systems 
challenge.

Global Harmonization
Success relies on harmonizing global standards to 
balance autonomous innovation with uncompromised 
safety.
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