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Abstract

The sixth-generation (6G) mobile networks are envisioned to deliver seamless 3D coverage from
ground to sky and vice versa. In parallel, aerial corridors are emerging to elevate ground-based
transportation into the air, enabling smart air mobility for unmanned aerial vehicles (UAVs). The
convergence of this intelligent transportation system (ITS) with 6G introduces new challenges: how
to ensure reliable, efficient connectivity within aerial corridors, and how these corridors can serve as
foundational sky infrastructure to advance the 6G ecosystem. This paper presents the first compre-
hensive survey on aerial corridors. It conceptualizes the aerial corridor as a tube-shaped, multi-lane,
bidirectional structure to manage drone-based roles, including user equipment (UE), base stations (BS),
and communication relays. To support this vision, key enablers such as air-to-ground channel model-
ing and integrated sensing and communication (ISAC) are investigated. The proposed infrastructure
aligns with the IMT-2030 vision, supporting machine-type communication, ubiquitous connectivity,
and immersive services in regulated aerial space.

Keywords: 6G; aerial corridors; UAV communications; UTM; ISAC; A2G channel modeling

1. Introduction
The 6th generation (6G) mobile network includes a vast extension of its coverage in three-

dimensional (3D) space, aiming at the goal of offering ubiquitous communications from the ground up
to the highest heights. Additionally, the increasing use of Advanced/Urban Air Mobility (AAM/UAM)
which includes Unmanned Aerial Vehicles (UAVs) in regular daily operations to support essential
activities, including logistics and surveillance, will also depend on the establishment of a high-capacity,
seamless, reliable communication infrastructure to support the operation of intelligent transportation
systems in the skies as envisioned by 6G.

In order to address the anticipated rapid growth in aerial traffic, Aerial Corridors are being
identified as structured flight paths to be used for effective Unmanned Aircraft Traffic Management
(UTM). However, the existing body of literature generally considers aerial corridors as primarily
geographical limitations to be utilized for navigation purposes and for collision avoidance purposes
only.

This paper introduces a new perspective on aerial corridors by viewing these corridors as critical
routes for establishing 6G communication infrastructure in the skies and proposes that existing aerial
corridors provide an optimal framework for placing 6G communication nodes and establishing
network architectures, and examines how aerial corridors may also contribute to the optimization
of networks and ensure the continuous delivery of vital communications to support AAM/UAM
operations.

The rest of this survey is organized as follows. Section 2 provides an overview of UAV com-
munications and key enabling technologies in the context of 6G networks. Section 3 presents the
geometric framework and design methodologies for aerial corridors, covering multi-lane architectures,
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fluid-flow-based path planning, and urban corridor planning. Section 4 describes the communica-
tion infrastructure deployed within corridors, the classification of UAV operational roles, and the
communication scenarios that govern their interaction. Section 5 addresses channel modeling for
UAV corridors, highlighting the distinct propagation characteristics that arise from structured flight
geometries. Section 6 presents a case study demonstrating the connectivity and handover performance
benefits of corridor-aligned trajectories. Section 7 discusses key enabling technologies for 6G aerial
corridors. Section 8 evaluates system performance through analytical and simulation results. Section 9
identifies open challenges and future research directions. Finally, Section 10 concludes this work.

2. UAV Communication and Network Technologies for 6G
Unmanned aerial vehicles (UAVs) are a key pillar for expanding the coverage, capacity, and relia-

bility of wireless communications, as mobile networks move towards 6G. Specifically, the integration
of UAVs into 6G networks is expected to open up a wide range of new applications, ranging from
emergency services to infrastructure monitoring. Specialized solutions are needed to control air traffic
and provide reliable and high-performance communications between UAVs and ground infrastructure
to fully realize this potential. In this context, the concept of aerial communication corridors emerges as
an attractive approach for structuring and optimizing UAV networks.

The aim of this chapter is to provide an in-depth overview of the most recent state-of-the-art
research on UAVs and UAV communication. We begin with a general overview of UAV commu-
nications and their applications in 6G systems before moving on to key technologies that enable
high-performance aerial corridors, including UAV-assisted channel echolocation, integrated sensing
and communication (ISAC), and reconfigurable intelligent surfaces (RIS). The objective of this critical
analysis is to provide a strong basis for understanding and assessing the latest advances in UAV
communications.

2.1. Overview of UAV Communications and Their Applications in 6G Networks

UAVs are emerging as a critical component of emerging 6G networks, with the potential to signifi-
cantly expand the coverage, capacity, and reliability of wireless communications. The comprehensive
review in [1] addresses the latest advancements, limitations, and prospects in UAV-assisted wireless
communications as we move from 5G to 6G. Mozaffari et al. [2] emphasizes the importance of con-
nected UAVs as an integral component of 6G networks, enabling novel use cases such as augmented
virtual reality, telemedicine, and autonomous systems. In the context of 6G networks, UAVs are consid-
ered as critical components of space-air-ground integrated networks (SAGIN), operating as airborne
base stations for coverage extension and relaying [3]. Furthermore, UAVs are seen as a significant
technology enablers for AI-native devices with high mobility (up to 1000 km/h) in 6G networks, which
is essential and critical for supporting future transportation corridors [4]. As UAV networks develop,
energy efficiency and impact on the environment become more critical, with research focusing on
green and sustainable UAV communication solutions for 6G [5]. Overall, UAVs are considered as
crucial shapers of future 6G wireless networks, with the capability to serve as relay nodes, airborne
base stations, even mobile intelligent surfaces [6].

2.2. Basic Communication Technologies for UAVs

A number of important technologies are being employed to improve UAVs communication.
An overview of the most recent technologies and measurements is given in [7]. Channel sounding
is essential for measuring RF channels between UAVs and base stations. Another key enabler for
UAV networks is integrated sensing and communication (ISAC), which facilitates effective resource
sharing and improved situational awareness in [8]. Also, the authors in [9] remark that, for a variety of
application scenarios, including airborne corridors, ISAC signals shall be adaptable, adjustable and
configurable. In [10], researchers are looking at potential, problems, and trends in the use of intelligent
metasurfaces in ISAC systems for unmanned aerial vehicles. Additionally, reconfigurable intelligent
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surfaces (RIS) are acknowledged as a promising technology for enhancing UAV networks and other
non-terrestrial communications in [11].

2.3. The Role of Reconfigurable Intelligent Surfaces (RIS) in UAV Communications

Reconfigurable Intelligent Surfaces (RIS) are a revolutionary technology for 6G networks and
are becoming a key improvement factor for UAV communications. A thorough analysis by [12]
focuses at how RIS has developed from theory to implementation, but it also emphasizes the need for
more study in important areas like channel sounding for RIS-assisted UAV communication. In RIS-
assisted non terrestial networks, UAVs are acknowledged as essential high-altitude vehicles that offer
improved and adaptable coverage [13]. Important topics like channel modeling, adaptive transmission
technique design, and trajectory optimization are covered in a thorough analysis of IRS-assisted UAV
communications in [14]. Additionally, the investigation of potential, difficulties, and underlying
technologies for RIS-enabled UAV sensing and communications is discussed in [15], as well as how
RIS-assisted UAVs can strengthen the multi-access computing environment [16]. Last but not least, a
comprehensive review of RIS for 6G communications by [17] further highlights the potential of RIS in
enhancing UAV communications and applications.

2.4. Applications, Challenges and Future Directions for UAVs

As UAV technology advances, numerous applications in a range of industries are emerging.
The study in [18] discusses recent developments, trends, and future uses of UAVs for power line
inspections in the energy industry. UAVs are also utilized in search and rescue operations; [19] talks
about their advantages, challenges, and possible advancements. In the transportation sector, personal
aerial vehicles are starting to show promise for urban aerial mobility, but possible challenges need
to be properly taken into account [20]. Studies examining the state of the art, challenges, and future
advancements in RIS-borne UAV communication [21] are part of the ongoing research on IRS-assisted
UAV communications for 6G networks [22]. Researchers are, also, investigating the possibility of using
RIS augmentation techniques to improve physical layer security since security is a crucial concern in
UAV-assisted networks [23]. Overall, there is still a lot of interest in the integration of UAVs and RIS
into future wireless networks, especially in the context of IoT and vehicular communications[24].

From fundamental communication technologies and system architectures to new applications
and future directions, the executed literature analysis shows how much progress has been made in
the development of UAV-enabling networks in 6G. To fully exploit the promise of these technologies,
however, there are still major obstacles and unresolved research difficulties - including the need
for structured and regulated mobility, i.e. aerial corridors. More research is specifically needed to
explore aerial corridors as structured frameworks for organizing UAV operations in 6G networks.
This survey focuses on aerial corridors and their key enabling technologies, investigating how these
structured airspace environments can be designed and implemented to support reliable, high-density
UAV operations within the 6G ecosystem, while providing new insights into the specific characteristics
and operational requirements of aerial corridors.

3. Aerial Corridor Architecture and Design
The integration of aerial corridors into the 6G sky infrastructure requires comprehensive design

frameworks that address both technical and operational challenges. Current research has produced
diverse approaches to corridor implementation, each addressing different aspects of airspace organiza-
tion and urban planning. The following sections examine these methodologies and their comparative
advantages for creating structured aerial transportation networks.

3.1. Corridor Concept and Geometric Framework

An aerial corridor represents a structured, three-dimensional airspace volume designed to orga-
nize and manage UAV traffic flows within defined geometric boundaries. Unlike unstructured airspace
operations where UAVs follow arbitrary paths, aerial corridors establish tube-shaped pathways with
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multiple parallel lanes and altitude levels, creating organized aerial highways that enable predictable,
high-density operations.

The fundamental corridor structure, as illustrated in Figure 1, consists of cylindrical volumes with
clearly defined entry and exit points, lateral boundaries, vertical altitude floors, and directional traffic
lanes. This geometric framework transforms chaotic three-dimensional flight patterns into manageable,
lane-based traffic flows while maintaining safety separation through structured spatial organization.

Figure 1. Multi-layer aerial corridor concept over an urban environment. Dedicated flight corridors are organized
at different altitude layers to support heterogeneous UAV applications, including cargo delivery, emergency re-
sponse, medical logistics, infrastructure inspection, and passenger transport. Selected corridors are interconnected
to enable vertical transitions, coordinated traffic management, and safe coexistence of multiple aerial services
within shared urban airspace.

From a 6G infrastructure perspective, aerial corridors offer strategic advantages by creating
predictable UAV traffic patterns and designated airspace volumes where communication infrastructure
can be optimally positioned and configured.

3.2. Design Approaches

Recent advances in corridor design have produced multiple complementary approaches that can
be integrated to create comprehensive frameworks for aerial infrastructure. The geometric foundation
follows the multi-lane methodology of Challa et al. [25], which employs a two-stage design process. In
the first stage, corridor cross-sections are optimized to accommodate multiple parallel lanes while in
the second step minimize the total corridor width and reduce aerodynamic interference among UAVs.

The spatial arrangement of corridors makes use of the fluid-flow concepts presented by Asslouj et
al. [26], in which physics-inspired modeling is used to shape airspace. This method creates corridor
pathways by solving Laplace partial differential equations and maps urban obstacles using LiDAR
geographical data. The resulting streamlines produce natural corridor trajectories that preserve ideal
flow characteristics while securely avoiding buildings and no-fly zones.

For airspace partitioning, a propoosed architecture adopts the finite-state approach of Rastgoftar
et al. [27], which divides the available airspace into keep-in and keep-out subspaces. Keep-out zones
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enclose buildings and restricted areas, while the navigable keep-in subspace is organized into discrete
channels that form the corridor network. This partitioning enables systematic corridor placement and
simplifies the complexity of three-dimensional path planning.

The multi-floor structure extends corridor design vertically, creating independent networks at dif-
ferent altitude layers. Each floor operates autonomously while maintaining inter-floor coordination for
vertical transitions. Lane-based traffic organization, as demonstrated in large-scale UAS management
systems [28], transforms complex four-dimensional deconfliction into manageable one-dimensional
scheduling problems. This structured approach supports thousands of simultaneous flights while
maintaining computational efficiency and safety requirements.

The integrated corridor architecture combines these elements to create tube-shaped pathways that
serve as aerial highways. Each corridor maintains defined geometric boundaries, incorporates multiple
traffic lanes, and follows optimized routes that respect urban topology and regulatory constraints.

Table 1. Comparison of Corridor Design Components

Design Component Purpose in Corridor Key Benefits

Multi-lane cross-section optimization Defines corridor width, lane
count, and structural capacity

Reduces aerodynamic interfer-
ence and provides dense parallel
traffic support. [25]

Fluid-flow PDE shaping
Generates smooth 3D paths
around buildings via flow-field
PDEs

Enables safe navigation in dense
urban environments. [26]

Finite-state airspace partitioning
Creates keep-in / keep-out re-
gions using finite-state abstrac-
tions

Simplifies planning, ensures com-
pliance and safety. [27]

Multi-floor vertical stacking
Introduces vertically layered cor-
ridor floors to separate UAV
flows

Increases throughput and re-
duces conflicts between heteroge-
neous UAV classes . [27,28]

Lane-based scheduling Applies lane discipline to corri-
dor movement

Turns 4D deconfliction into sim-
pler lane-based scheduling. [28]

3.3. Urban Corridor Planning

The implementation of aerial corridors in urban environments requires systematic planning
methodologies that address spatial constraints, traffic demand, and obstacle avoidance. Unlike tradi-
tional airspace management, corridor planning involves complex geometric optimization problems
that must balance multiple objectives including path efficiency, capacity maximization, and safety
requirements. This section examines the planning approaches and computational challenges involved
in designing corridor networks for urban UAV operations.

Airspace network design approaches are focused on designing effective corridor architectures
that reduce congestion while increasing throughput capacity. Stuive et al. [29] propose a complete
methodology for urban UAV traffic management that includes congestion modeling during the
airspace design phase. Specifically, their technique optimizes the corridor layout using graph-theoretic
methods, taking into account aspects such as traffic demand patterns, obstacle avoidance needs, and
the interconnection efficiency between metropolitan zones. The resulting transportation network
design includes numerous alternate paths between origin-destination pairs, allowing for dynamic
traffic redistribution during peak demand periods.

Although these approaches are vital, the complexity of air corridor planning in urban contexts
creates major computational hurdles that require the application of advanced optimization techniques.
In [30] is found that corridor planning issues have NP-hard computational complexity, especially when
several objectives are included, such as path length minimization, conflict avoidance, and capacity
maximization. Nevertheless, results indicate that hierarchical decomposition methodologies can
efficiently manage complexity by separating strategic corridor network design from tactical traffic flow
optimization, resulting in scalable solutions for vast urban contexts.
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The design methodologies presented in this section collectively establish a multi-dimensional
framework for aerial corridor implementation, addressing geometric optimization, airspace parti-
tioning, and urban planning constraints. Although each approach contributes distinct advantages -
ranging from aerodynamic efficiency to computational tractability - their integration yields corridor
architectures that are both physically structured and operationally scalable. This geometric and orga-
nizational foundation is a prerequisite for the deployment of communication infrastructure and the
definition of UAV operational roles, which are examined in the following section.

4. Corridor Network Infrastructure and UAV Operations
Since the geometric framework and design principles of aerial corridors have been established

in the previous section, the focus now shifts to the communication infrastructure and operational
framework that bring these corridors to life. A well-designed corridor geometry is necessary but not
sufficient - reliable, high-density UAV operations require a robust network architecture, clearly defined
UAV roles, and well-specified communication protocols. This section presents the research on 6G
network infrastructure deployed within aerial corridors, classifies the UAV platforms operating in
this environment, and examines the communication scenarios that govern their interaction with both
ground infrastructure and each other.

4.1. Network Architecture

The network architecture defines the integration framework between aerial corridors and the
corresponding communication infrastructure. Specifically, the considered designs focus on corridor
interconnection, ground network interfaces, and the implementation of communication technologies
which provide dependable UAV operations inside corridor limits.

Regarding the architectural foundation, it leverages a modular, hierarchical methodology, pro-
viding a framework of standardized structural elements essential for network deployment[31]. A key
advantage of this modularity is the facilitated adjustment of system-wide coordination protocols in
response to evolving corridor geometries and fluctuating traffic loads. Additionally, this structure
enables the application of process-centric coverage techniques that dynamically recalibrate network
performance based on UAV operational specifications and current corridor utilization metrics.

To operationalize this modular architecture and ensure continuous reliability, the unified network
concept integrates multiple platform types into a cohesive communication architecture[32]. AI-driven
control mechanisms coordinate resource allocation and cross-layer optimization to maintain network
performance across corridor segments. As a result, this approach enables seamless handovers as UAVs
transition between different corridor sections and altitude layers.

To further secure this dependable operation, communication infrastructure deployment within
corridors implements redundancy strategies that ensure reliable UAV operations under varying
traffic loads[33]. The architecture employs alternating-redundancy configurations for radio-repeater
networks positioned along corridor segments. Continuous-time Markov modeling characterizes
system availability under different failure scenarios, enabling optimized placement strategies that
balance reliability requirements with deployment costs.

Finally, grid-based spatial organization facilitates network scalability by transforming traditional
coordinate systems into efficient database operations[34]. This approach enables rapid position
queries and routing decisions, particularly beneficial in dense communication environments where
conventional coordinate-based methods become computationally intensive. The hierarchical grid
structure aligns with corridor geometry to simplify network management and resource allocation
processes.
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Table 2. Layers of the 6G Corridor Network Architecture

Layer Description Core Functions Enabling Technologies

Physical Corridor Layer
Tube-shaped geometry
with lanes and altitude
floors

Defines constraints and
allowable 3D flight
volumes

PDE shaping.
LiDAR-based
environment
mapping [26]

Infrastructure Layer
Airborne relays,
mmWave BSs, redundant
repeaters

Provides coverage,
reliability, U2I links

Reliability modeling and
AI-based
placement [33,35,36]

Control Layer 6G control plane & UTM
integration

Manages handover,
resource allocation,
airspace rules

AI-based cross-layer
orchestration [32]

Service Layer Application-level
mission interface

Supports mission-specific
QoS and heterogeneous
UAV operations

Dynamic routing and
priority-based
scheduling [37–39]

Integration Layer Connection to ground
networks, HAPS, LEO

Backhaul and wide-area
connectivity

SAT–UAV–terrestrial
integration [31]

4.2. UAV Roles

The operational framework specifies distinct UAV classifications based on their core functional
contributions within the corridor ecosystem. These defined roles are critical as they dictate platform-
specific communication necessities, required trajectory patterns, and the necessary integration protocols
with the underlying 6G infrastructure.

Infrastructure UAVs function as airborne network components, extending communication cover-
age and providing essential relay services within the established corridor networks. These platforms
operate effectively as mobile base stations or communication relays, maintaining relatively stable
spatial positions to guarantee continuous network connectivity for transiting service vehicles. Their
deployment is governed by strategic positioning algorithms designed to maximize area coverage while
simultaneously minimizing potential interference with active traffic flows.

In contrast, Service UAVs include diverse assets such as delivery drones, passenger transportation
vehicles, and monitoring platforms that utilize the corridors for precise point-to-point missions. These
operational platforms must adhere strictly to prescribed corridor routes, maintain required separation
standards, and comply with established communication protocols. Consequently, their operational
behaviors exhibit significant variability, ranging from predictable scheduled passenger services to
demand-driven delivery operations necessitating dynamic routing and path planning.

The airspace network design addresses the challenge of integrating these diverse operations
through systematic corridor allocation[40]. Access to designated corridors is assigned to different
vehicle types based on a rigorous assessment of their performance characteristics, mission criticality
levels, and local traffic density forecasts. This strategic segregation serves to substantially mitigate
conflict potential while optimizing the efficient utilization of the airspace by multiple user categories.

Coordination mechanisms between differing UAV roles rely fundamentally on standardized
communication protocols and systems that ensure shared situational awareness. An underlying grid-
based routing framework significantly enhances this coordination by establishing common reference
systems for highly accurate position reporting and trajectory planning [34]. This combined approach
notably facilitates real-time conflict detection and resolution processes, ensuring sustained operational
efficiency across a heterogeneous fleet of UAVs.
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Table 3. Representative UAV Roles Within the Corridor Ecosystem

UAV Role Primary Function Typical Mobility
Pattern

Key Communication
Requirements

Infrastructure UAV

Airborne network
component providing
relay or base-station
functionality within the
corridor, supporting
coverage extension and
redundancy

Quasi-static or slowly
drifting positions at
selected corridor
locations, deployment
optimized for coverage
and reliability

High-availability
backhaul links, robust
U2I connectivity,
support for
control-plane anchoring
and user-plane relaying,
as in corridor
infrastructure design by
Kabashkin et al. [33]

Service UAV

Mission-oriented
platforms such as
delivery drones,
passenger vehicles, and
monitoring UAVs
executing point-to-point
tasks

Follow prescribed
corridor lanes and
altitude floors, mix of
scheduled and
on-demand trajectories
with dynamic routing
based on demand and
congestion

Reliable U2I connectivity
for navigation and
control, U2U links for
local deconfliction, and
support for systematic
corridor allocation and
routing as in airspace
and grid-based network
designs [34,40]

Emergency / Safety UAV

Specialized platforms for
search and rescue,
incident response, and
operations in critical
areas

May deviate from
standard traffic patterns
under priority rules
while remaining
coordinated with
corridor structure and
UTM constraints

Priority access to control
channels, resilient links
under degraded
conditions, and
integration with
platforms for
critical-area operations
and SAR
missions [19,41]

4.3. Communication Scenarios

The communication infrastructure within specified aerial corridors involves several different
types of interaction, which are essential for coordinating UAV operations and integrating them with
ground systems. Crucially, these distinct interaction scenarios define the precise communication
protocols, the necessary network coverage, and the performance metrics required to ensure highly
reliable operation within the corridor framework.

Direct UAV-to-UAV communication within aerial corridors is vital for establishing immediate
coordination between aircraft operating in close proximity. Moreover, this internal corridor com-
munication capability facilitates critical, real-time safety functions, including maintaining required
separation distances, actively avoiding collisions, and performing cooperative maneuvers during
transitions such as lane changes or altitude adjustments. A significant benefit is that the communica-
tion protocols also enable distributed decision-making, thereby lessening the operational reliance on
centralized control systems.

UAV-to-Infrastructure communication establishes the necessary link between aircraft utilizing
the corridor and the ground-based network elements. This scenario specifically includes interactions
with base stations, central control facilities, and the traffic management systems responsible for
overseeing corridor operations. As a result, this infrastructure connectivity is crucial for enabling
essential functions such as the transmission of flight plan updates, the dissemination of vital weather
information, and the execution of emergency coordination procedures.
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Table 4. Communication Scenarios and Requirements in UAV Corridors

Scenario Description Critical Requirements Representative
Technologies / Studies

U2U communication

Direct links between UAVs
within the same or
adjacent corridor
segments, used for
separation assurance,
collision avoidance, and
cooperative maneuvers
(lane changes, altitude
transitions)

Ultra-low latency, high
reliability, and strong
interference mitigation in
dense airspace; support
for distributed
decision-making without
full reliance on centralized
control

5G/6G NR sidelink and
mmWave beamforming
for U2U links in drone
corridors, as analyzed by
Ellis et al. [42]

U2I communication

Links between corridor
UAVs and infrastructure
(base stations, control
centers, UTM systems) for
flight plan updates,
weather data, and
operational commands

Seamless handover along
3D paths, robust
control-plane signaling,
and sufficient capacity for
mission data in dense
urban environments

Strategic mmWave BS
deployment along
corridors and ray-tracing
based placement
optimization as in Singh et
al. [35].
Corridor-optimized
cellular design in [36]

UAV-as-Infrastructure
(A2G Downlink)

Airborne UAVs acting as
mobile base stations or
relays within the corridor,
providing downward
coverage extension to
ground users and IoT
devices

Stable backhaul links,
high-availability U2G
connectivity, coverage
continuity during
handover between
corridor segments

Infrastructure UAV
deployment and relay
design for air mobility
corridors [33]

Emergency
communication

Fallback and priority
channels activated during
infrastructure failures,
severe congestion, or
safety-critical incidents

Redundant
communication paths,
priority access
mechanisms, security and
robustness under stressed
conditions, and
integration with
contingency management
platforms

Secure 5G network
architectures for
nationwide drone
corridors [43] and safety
platforms for critical-area
UAS operations [41]

Ground-to-air
communication

Interfaces between
corridor operations and
terrestrial networks,
supporting passenger
connectivity, cargo
tracking, and monitoring
data relay

Support for heterogeneous
QoS (best-effort user data
vs. critical telemetry),
balanced performance
between UAVs and
ground users, and stable
uplink/downlink along
the corridor

Corridor-specific BS
configuration and antenna
optimization balancing
UAV and ground-user
performance [36,44]

Emergency communication protocols are critical scenarios that mandate the implementation of
robust backup communication paths and specialized priority access mechanisms. These protocols are
essential for ensuring the continuity of operations during unforeseen events such as major infrastruc-
ture failures or extreme high-traffic conditions that would otherwise severely compromise standard
communication procedures.

Ground-to-air communication scenarios address the vital interface between corridor operations
and the broader terrestrial networks. Specifically, these interactions enable critical applications such
as providing passenger connectivity for transport services, facilitating cargo tracking for delivery
operations, and supporting data relay for monitoring missions. Consequently, the underlying commu-
nication architecture must be designed to accommodate diverse Quality-of-Service (QoS) requirements
across these varied application types.

To ensure the high QoS demanded by these complex scenarios, particularly in dense urban
environments where U2I and Ground-to-Air links are crucial- the strategic deployment of the network
is essential [35]. This work investigates the placement of mmWave base stations along corridor routes.
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Ray-tracing analysis is subsequently utilized to determine optimal positioning strategies that meet
QoS requirements along the three-dimensional (3D) flight paths. Furthermore, the configuration of
the antenna arrays significantly impacts coverage feasibility, with larger arrays enabling single base
stations to cover entire corridor segments.

5. Channel Modeling for Corridors
UAV-enabled ITS and communication systems are increasingly deployed in regulated aerial corri-

dors, which are structured airspaces designed to ensure safe, repeatable, and high-density operations
of UAVs. Unlike open Air-to-Ground (A2G) scenarios, UAV corridors impose strict constraints on tra-
jectories, altitudes, and lateral boundaries. As a result, the wireless propagation environment becomes
highly geometry-dependent, characterized by constrained maneuverability, quasi-deterministic motion
patterns, and frequent interactions with corridor-edge scatterers such as buildings, road infrastructure,
and vegetation. Traditional A2G channel models, which assume wide-open flight regions or random
UAV trajectories, do not fully capture these effects. Therefore, accurate channel modeling in UAV
corridors requires revisiting both large-scale and small-scale channel characteristics while accounting
for their structured spatial layout.

5.1. Related Work on A2G Channel Modeling

A2G channel modeling has evolved rapidly with contributions spanning measurements, geometry-
based analysis, simulation, and learning-driven approaches. Giuliani et al. introduced generative
neural networks for spatially consistent A2G channel synthesis, illustrating the promise of learning-
based generative modeling [45]. Measurement campaigns such as Saboor et al. show that UAV
trajectories, particularly low-altitude zig-zag or vertical paths, significantly impact MIMO channel
properties and communication performance, motivating trajectory-aware models [46].

Flight fluctuations and hardware impairments also impact channel characteristics. Banagar
and Dhillon proposed a unified model incorporating UAV wobbling and transceiver imperfections,
revealing their combined distortion effects on A2G fading. Meanwhile, Jiang et al. investigated
near-field A2G channels when RIS is deployed, illustrating new challenges at the intersection of
RIS and UAV communications [47]. Xin et al. highlighted multi-modal fusion (radio + vision) for
channel prediction, representing an emerging trend toward environment-aware modeling through
3D scene reconstruction [48]. In drone sensing under the context of ISAC, Yuan et al. analyzed UAV
radar cross-section statistics and found Rician behavior, contributing to sensing-oriented A2G channel
characterization [49].

While these studies offer diverse and valuable insights, they primarily consider free-space, built-
up, or hybrid A2G environments, not the constrained geometries characteristic of UAV corridors. This
gap motivates dedicated corridor-specific channel modeling.

5.2. Channel Characterization and Modeling for UAV Corridors

Wireless channels under UAV corridors differ from classical A2G channels due to three distinctive
characteristics: (i) restricted flight volumes, (ii) quasi-linear or structured trajectories, and (iii) persistent
lateral boundaries that generate deterministic and repeatable multipath behavior. These aspects
influence large-scale models, LoS probability, fading behavior, and Doppler dynamics.

This section presents a new systematic framework for characterizing and modeling the wireless
channel in UAV corridor environments. We first analyze the key propagation characteristics observed
along structured UAV trajectories, and then derive modeling principles suitable for system-level
evaluation and analytical studies.

5.2.1. Characterization

The UAV corridor scenario is defined as a constrained aerial trajectory, typically following a
predefined path at approximately constant altitude, where ground infrastructure nodes are spatially
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distributed along the flight direction. Due to the structured motion and controlled geometry, the
channel exhibits distinct non-stationary yet highly correlated spatial behavior.

For the large-scale characteristics, the fading behavior is primarily governed by distance-based
path loss, LoS dominance, and gradual variation of shadowing along the trajectory. As the UAV
follows a corridor-like path, the link distance evolves smoothly, resulting in a predictable variation of
received power. The LoS component is typically dominant. As a result, the Rician K-factor tends to
remain relatively high except in localized regions where scattering contributions become temporarily
significant.

Importantly, the association mechanism (e.g., strongest total received power) may cause link
switching between infrastructure nodes located at the beginning, middle, and end of the corridor.
These handover events introduce discrete transitions in channel statistics, where a case study will be
conducted in the latter section.

The small-scale channel characteristics mainly include delay, angular, and Doppler domains.
For corridor trajectories, delays of multipath components evolve smoothly as the UAV approaches
and departs from serving nodes on the ground. The root-mean-square (RMS) delay spread typically
exhibits a convex behavior, reaching a minimum near the closest approach points and increasing when
multipath components gain relative strength. In contrast, lateral or vertical perturbations (e.g., random
3D motion) can introduce stronger delay variability and additional secondary paths. However, in
pure corridor motion, delay dispersion remains moderate and largely geometry-driven. The angle-of-
arrival (AoA) distribution remains relatively concentrated under motion in the aerial corridor. The
Doppler spread is governed by the projection of UAV velocity onto the propagation directions of
multipath components. Random 3D trajectory deviations can significantly increase Doppler spread
due to broader angular distributions, but corridor-constrained motion leads to more stable temporal
dispersion.

5.2.2. Modeling Principles

Channel modeling for UAV corridors can be approached with multiple methods, each offering
distinct trade-offs between physical interpretability, accuracy, and computational complexity. In the
following, we outline four principal modeling paradigms applicable to aerial corridor environments:
geometry-based stochastic modeling (GBSM), ray tracing, measurement-driven modeling, and AI-
based modeling.

GBSM describes the propagation channel using simplified geometries combined with statistically
parameterized multipath components. In aerial corridors, this approach is particularly appealing
because it preserves a degree of physical interpretability while remaining computationally efficient for
large-scale simulations. In a UAV corridor scenario, a GBSM should explicitly distinguish between
two interacting geometries: the geometry that contains ground scatterers and the geometry that
defines the UAV corridor. The scatterer containment geometry specifies the spatial region where
reflectors are distributed, such as building facades, roadside structures, or ground surfaces, and
determines the potential multipath components. The corridor geometry constrains the UAV trajectory
and governs how the UAV samples this scattering environment over space and time. The observed
channel characteristics, including delay, angular, and Doppler evolution, naturally arise from the
interaction between these two geometries, with association dynamics further modifying the effective
propagation structure along the trajectory.

Ray tracing models the UAV corridor channel by explicitly computing multipath components from
precise 3D environment geometry, taking also into account material properties. Given the corridor
layout and infrastructure positions, deterministic propagation paths are derived directly from physical
optics. The temporal evolution of delay, angle, and Doppler characteristics emerges naturally from
UAV motion within the fixed environment. Ray tracing, therefore, provides high physical fidelity but
remains computationally intensive and environment-specific.

Measurement-based modeling derives channel characteristics directly from channel sounding
campaigns. By collecting channel impulse responses (CIRs) along representative trajectories, large-
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scale and small-scale parameters are extracted and statistically characterized. The resulting models
reflect real propagation behavior within the measured environment, although their generalizability
depends on the diversity and representativeness of the collected data.

AI-based modeling learns the correlation between UAV position, environment descriptors, and
channel characteristics from data generated by measurements or simulations. Instead of explicitly
modeling propagation mechanisms, machine learning algorithms infer the spatial and temporal
evolution of channel parameters along the corridor. While this approach can capture complex nonlinear
behavior and enable real-time prediction, it relies heavily on training data quality and offers limited
physical interpretability compared to geometry-driven methods.

As an example of the particularities of UAv corridors on the radio channel structure, we compare
the RMS delay spread and the Ricean K-factor obtained along a straight corridor trajectory and an
alternative non-corridor restricted trajectory with the same endpoints. Using a deterministic ray-tracing
model of a street-canyon-like environment (two parallel rows of buildings and ground reflections),
we extract the time-varying channel impulse response along each path. As shown in Figure 3, the
RMS delay spread values do not significantly differentiate between the two scenarios. However,
the K-factor variation in the corridor scenario appears smoother and more predictable, exhibiting
strong spatial correlation and small number of changes primarily when shadowing conditions vary
along the predefined route. This phenomenon becomes more intense as the flight randomness of the
non-corridor constrained UAV increases.
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Figure 2. A simple A2G communication scenario between a typical ground user and UAVs moving along a
straight aerial corridor, compared with UAVs operating outside corridor constraints.
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6. Case Study: Impact of Aerial Corridors on Connectivity and Handover
Performance

The primary objective of aerial corridors is to facilitate safe navigation and traffic management
during large-scale UAV deployments. The deployment of aerial corridors also helps to simplify
collisions, airspace monitoring, and integration with Unmanned Aircraft System Traffic Management
(UTM) systems. However, beyond safe navigation, UAVs operating in corridors also require Ultra-
Reliable and Low-Latency Communication (URLLC) services for their continuous command-and-
control and safety-critical data exchange.

Meeting URLLC requirements cannot be achieved solely through navigation-centric corridor
design. Communication reliability is strongly influenced by flight geometry, infrastructure placement,
and urban blockage, especially in dense environments. Therefore, the aerial corridors must be designed
jointly with communication considerations, either by (i) aligning corridors with existing infrastructure
or (ii) co-designing infrastructure deployment and corridor geometry. This section presents a basic
case study to illustrate why structured, connectivity-aware corridors outperform unconstrained UAV
trajectories, even in the presence of fixed altitude and mission length.

We consider a simplified urban environment with randomly distributed buildings and rooftop-
mounted Base Stations (BSs), as shown in Figure 4. A single UAV mission is considered using three
trajectories of equal length and fixed altitude. The trajectories vary only in lateral alignment relative to
the BSs, allowing a direct assessment of corridor-aware connectivity.

(a) 3D view: buildings, rooftop BS, and UAV trajectories.

(b) Top-down view: building footprints, corridor lines, and BS locations.

Figure 4. Urban aerial-corridor case study layout used for the Monte Carlo evaluation.
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• Trajectory C1 (corridor-aligned, Blue) is constructed to follow the region where the spatial density
of reachable BSs is maximized along the flight direction, representing a deliberately designed
aerial corridor.

• Trajectory C2 (moderately offset, Orange) is laterally displaced from C1 while preserving the
same length and altitude.

• Trajectory C3 (highly offset, Yellow) deviates further from the corridor region and traverses
areas with weaker infrastructure support.

All trajectories follow identical navigation constraints, where the differences arise only from
corridor placement.

6.1. Evaluation Setup and Metrics

The urban area is modeled as a rectangular region with length L and lateral limits [Ymin, Ymax].
The UAV flies at a fixed altitude zU. Each trajectory is divided into Nwp uniformly spaced waypoints
ui, each representing the UAV position at a sampling instant.

ui =
(

xi, yi, zU
)
, i = 1, . . . , Nwp, (1)

where xi is uniformly distributed over [0, L], while yi remains constant and depends on the particular
corridor.

Each city iteration generates Nbld randomly-placed non-overlapping buildings, whrere every
building k is modeled as an 3D rectangle

Bk = [xk, xk + wk]× [yk, yk + hk]× [0, Hk], (2)

where footprint dimensions wk and hk are sampled from uniform ranges representing heterogeneous
building sizes. In contrast, building heights Hk follow a Rayleigh distribution with scale parameter γ,
as suggested by the International Telecommunication Union (ITU) [50].

A set of NBS Base Stations (BSs) is deployed on the rooftops of buildings within the considered
urban region. Each BS is assigned to a host building whose footprint center is (x(c)k , y(c)k ). To avoid
unrealistic clustering, BS locations are selected with a minimum horizontal separation. Additionally,
the BS position is placed at the horizontal center of the building and slightly above the rooftop height,

bj =
(
x(c)kj

, y(c)kj
, Hkj

+ ∆roof
)
. (3)

where Hkj
is the height of the host building and ∆roof denotes a small antenna offset above the rooftop.

For each waypoint i and BS j, the LoS condition is checked by tracing the straight 3D path between
bj and ui and testing whether it intersects any building area between waypoint i and BS j. If the path
crosses any building, the link is Non-LoS (NLoS); otherwise, it is labelled as LoS.

The 3D distance between waypoint i and BS j is di,j = ∥ui − bj∥2. Depending on whether the link
is LoS or NLoS, different Path-Loss (PL) expressions are used to represent favorable and obstructed
propagation conditions,

PLi,j =

PLLoS(di,j), LoS,

PLNLoS(di,j), NLoS.
(4)

The Reference Signal Received Power (RSRP) is obtained from the transmit power and PL as
RSRPi,j = Pt − PLi,j. At each waypoint, the UAV associates with the BS providing the maximum
received power,

j⋆(i) = arg max
j

RSRPi,j. (5)
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The serving-link Signal-to-Noise ratio (SNR) is then computed by comparing the received power
of the serving BS with the thermal noise level N,

SNRserv
i = RSRPi,j⋆(i) − N. (6)

6.1.1. Handover Modeling

Mobility is modeled using a standard A3-type handover rule (a neighbor cell becomes better than
the serving cell by a specific offset) with hysteresis H and time-to-trigger TTTT. Let c(i) denote the
serving BS at waypoint i and define the best instantaneous candidate

b(i) = arg max
j

RSRPi,j. (7)

A handover occurs only if the candidate signal remains stronger than the current serving BS by at
least H for TTTT consecutive waypoints,

RSRPi,b(i) > RSRPi,c(i−1) + H. (8)

When the condition is satisfied, the serving BS is updated, and the handover counter is increased.
Finally, an outage is declared when the serving RSRP drops below a predefined threshold γth,

Iout(i) =

1, RSRPi,j⋆(i) < γth,

0, otherwise.
(9)

The outage fraction along the trajectory is

Pout =
1

Nwp

Nwp

∑
i=1

Iout(i). (10)

All results are averaged over NMC independent Monte Carlo realizations. For each trajectory, we
report the mean SNR profile along the path and the trade-off between average RSRP, outage probability,
and number of handovers.

6.2. Performance Analysis

For the simulations, we consider the previously described dense urban region, where a UAV
mission follows three trajectories with the same altitude and length but different alignment relative to
the surrounding base stations. The simulation parameters are summarized in Table 5.

Table 5. Simulation parameters for the aerial corridor case study.

Symbol Value Symbol Value

Pt 30 dBm T 300
L 4000 m [Ymin, Ymax] [0,1400] m
zU 100 m Nwp 200
NBS 8 Nbld 80
∆roof 3 m γ 50 m
wk 80âĂŞ260 m γth −101.5 dBm
H 5 dB TTTT 3

Figure 5 illustrates the serving-cell SNR along the flight distance, including the mean and ±1
standard deviation across multiple iterations. The corridor-aligned trajectory C1 consistently maintains
both higher SNR and lower variability than the offset paths. On average, C1 achieves 15.55 dB, while
C2 and C3 drop to 10.76 dB and 3.63 dB, respectively. The larger deviations in C2 and C3 indicate
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frequent blockages and deep fades. In contrast, C1 maintains more stable links due to better visibility
(LoS availability) to nearby base stations. These findings confirm that corridor alignment improves
both signal strength and reliability.

The joint connectivity−mobility trade-off is shown in Figure 6. Each point in this figure represents
a full mission realization characterized by mean received power, outage probability, and handovers.
From the figure, we can clearly distinguish three operating regions, with the C1 path achieving the
strongest signal, an average RSRP of -81.29 dBm, and a very low outage of 0.029. As the UAV moves
away from the corridor, coverage degrades, and C2 drops to -86.08 dBm with an outage of 0.044.
Similarly, C3 shows the worst performance with an average RSRP of -93.21 dBm and an outage of
0.072.

Interestingly, the handover behavior follows the opposite trend. The corridor path produces more
handovers (6.98 on average) than C2 (5.72) and C3 (4.81). However, these additional handovers occur
between strong neighboring cells and represent controlled connectivity transitions rather than link
recovery. In contrast, the offset paths show fewer handovers because the UAV stays connected to weak
cells for longer periods, resulting in more frequent outages rather than stable mobility.

Overall, the results show that aerial corridors should not be seen only as navigation paths
but as communication-aware infrastructure. Aligning UAV trajectories with the network lay-
out/infrastructure turns random blockages into predictable handovers, increasing received power,
reducing outages, and improving connection stability, all of which are essential for URLLC-type aerial
operations.

Figure 5. Serving-cell SNR evolution along the trajectory for the three aerial paths (C1–C3). Solid lines denote the
mean SNR, while shaded regions indicate ± one standard deviation.
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Figure 6. Trade-off between mean RSRP, outage fraction, and handovers for trajectories C1âĂŞC3.

7. Key Enabling Technologies for UAV Corridors
Apart from the geometric layout and network architecture, the establishment of Aerial Corridors

as a Sky Infrastructure in 6G is contingent upon a number of critical enabling technologies that can pro-
vide efficient, intelligent, and scalable operations within the structured airspace. This chapter provides
a review of four such technologies; Integrated Sensing and Communication (ISAC), Reconfigurable
Intelligent Surfaces (RIS), Artificial Intelligence and Machine Learning (AI/ML) and Non-Terrestrial
Networks (NTN), detailing how these technologies contribute to the performance and functional
capabilities of aerial corridors.

7.1. Integrated Sensing and Communication

Integrated Sensing and Communication (ISAC), is a revolutionary technology that can be a key
enabling factor for Aerial Corridor Operations in 6G Networks. Instead of utilizing two separate
systems, a single waveform can transmit data and gather information about the environment at the
same time; providing a unified approach to both sensing and communication. In aerial corridors, the
dual function of an ISAC system can provide significant value due to the structured and predictable
nature of corridor trajectories that allow ISAC systems to utilize prior knowledge of UAV position and
flight patterns to enhance both the sensing capability and communication reliability over what would
be possible in unstructured air space [51,52].

7.1.1. Core Capabilities

ISAC offers three main capabilities for use in aerial corridors. The first is real-time environmental
observation by continuously collecting data on the state of the air space environment and the movement
of weather and other dynamic obstacles [53,54]. The second capability is a single unified platform
which simplifies and decreases the cost of deploying such a system as opposed to using multiple
sensors and communications platforms separately [55]. The third capability is the tight coupling of
sensing and communication in ISAC to enable coordination protocols and/or capabilities that are not
possible with conventional systems. Advances in recent years have addressed specific propagation
issues in an aerial environment via hybrid models of channels that isolate or segregate target, clutter
and interference components; these provide improved accuracy in predicting both communication
quality and sensing performance over various sections of the corridor [56,57].
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7.1.2. Corridor-Specific Applications

Real-time sensing-assisted trajectory planning, via the use of a mobile radar system, as well
as multi-UAV target tracking are two of the many ways in which ISAC can dynamically optimize
corridors in the sky. As such, it is able to adaptively create new flight trajectories based on current
environmental conditions,as sensed by its own radar system [51,55]. Furthermore, as demonstrated
through several studies using different frequency bands, multi-frequency versions of ISAC have shown
to be particularly effective at providing both coverage and high resolution sensing via sub-6 GHz and
mmWave respectively; these frequencies provide for very stable and accurate tracking of multiple
UAVs in all weather conditions, including those of poor visibility[58]. In contrast to other types of
radar systems, ISAC will be able to track targets via both a communication-based position system and
radar like sensors. This will allow for increased redundancy and better accuracy when it comes to the
detection of potential collisions among UAVs in structured airspace.

Additional corridor-enabling functions are security and resource coordination. Dual identity
mapping provided by ISAC is used to combine the digital communication identity (the ID used for
communication) and the physical sensing identity (used to detect other aircraft), which provides a fast
method for detecting spoofing attacks and unauthorized aircraft while minimizing beam alignment de-
lay [59]. Advanced beamforming techniques create nulls in interference directions, while maintaining
the ability to maintain communications and sensing capability over multiple corridor segments. When
global coverage coordination is required among corridor segments, ISAC enables unified manage-
ment of all layers of the space-air-ground environment, with sensing feedback regarding atmospheric
conditions, which is used for adaptive resource allocation[60].

7.2. Reconfigurable Intelligent Surfaces

Reconfigurable intelligent surfaces (RIS) are an innovative technology that is now considered
for aerial corridor operation in 6G wireless networks. In contrast to all other technologies that react
to existing channel conditions, RIS can modify the wireless propagation environment by controlling
the amount of signal that is transmitted and its phase through programmable passive components
[12]. For aerial corridors, the capabilities provided by RIS address two of the main challenges of aerial
corridors - signal blockage/path loss/coverage gap created due to urban obstacles and the structured
geometry of corridor route. The combination of RIS with UAVs allows for the creation of dynamically
adaptive beam-forming that is aligned with the trajectory of the corridor and therefore optimizes
the propagation path to follow the geometric structure of the corridor as opposed to having to make
complex decisions based on the arbitrary movement of the UAV.

7.2.1. Coverage Enhancement in Structured Airspace

To enhance the service area of traditional ground-based infrastructures when they are limited by
terrain, such as mountains and rivers, RIS-equipped surfaces deployed along corridors provide focused
coverage enhancement. The concept of using RIS-equipped surfaces on buildings or low-altitude
UAVs to reflect signals toward high-altitude corridor traffic is particularly applicable to the scenario of
urban air mobility with multiple layers of airspace [61]. A layering concept that takes advantage of the
vertically layered structure in corridors can be used for this purpose; RIS elements can be placed to
support a specific altitude layer while also minimizing interference from other altitude layers. When a
multi-frequency implementation of RIS is used, it can take advantage of both the broader coverage
provided by sub-6 GHz frequency bands and the higher capacity links provided by millimeter-wave
frequencies in critical corridor locations, like entry/exit points and intersection areas [62].

7.2.2. Trajectory-Aligned Beamforming

The fact that corridors have predictable flight paths allows for many of the optimization techniques
used with RIS that would not be possible in unstructured airspace. Instead of constantly adjusting
to random movement of a UAV, RIS phase shifts can be pre-programmed for each geometry of the
corridor and then update to the schedule of the aircraft moving through the corridor [63]. The use
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of this method of aligning trajectories will reduce control signals required and allow proactively for
beamforming at locations along the corridor where the position of the UAV is anticipated. For an
Infrastructure UAV that is at quasi-static position within a corridor, RIS provides a stable high-quality
link for both communications and sensing. For Service UAVs moving through a corridor (transit),
RIS provides smooth handoffs between corridor segments as it maintains a consistent level of signal
quality along the structured flight path.

7.3. Artificial Intelligence and Machine Learning

The use of artificial intelligence and machine learning is able to provide autonomous decision
making, as well as adaptive optimization necessary to manage large-scale aerial corridor operations.
Machine Learning and artificial intelligence are both capable of processing a wide variety of data,
including current traffic conditions, weather conditions, and mission priorities in order to make
optimal routing decisions, and develop conflict avoidance methods [64]. In addition to processing
a wide variety of data types, AI driven systems are also capable of taking advantage of the known
geometric structure of corridors within structured airspace to improve the efficiency of path planning,
decrease computational complexity and allow for proactive rather than reactive traffic management. A
number of deep reinforcement learning studies have been conducted which demonstrate an ability to
learn optimal control policies that optimize safety, efficiency, and energy usage among heterogeneous
unmanned aerial vehicle (UAV) fleets operating under corridor constraints.

7.3.1. Intelligent Corridor Management

Advanced AI methods are creating new capabilities in corridor navigation by utilizing learning-
based methods that take advantage of structural characteristics in airspace. Using a multi-agent
framework and Deep Reinforcement Learning (DRL), collision avoidance in structured airspace is
addressed through models that characterize conflicts based on 3-D Reciprocal Velocity Obstacles
(RVO). The proposed approach achieves 100% conflict resolution success, while maintaining smooth
trajectories and minimizing deviations from the assigned flight paths [65]. As corridors create a
structured environment, AI can convert extremely complex four-dimensional deconfliction issues into
relatively simple decisions for neural networks.

Convolutional Neural Networks (CNN) have been used to predict transportation traffic density
in a given region of a corridor, which has allowed UAVs to make pro-active decisions to route around
traffic congestion in real time [66].

In addition to predictive traffic density, AI-enabled Traffic Management (TM) systems are pro-
viding strategic deconfliction and dynamic airspace allocation for high-density corridor operations.
Machine learning-based optimization is addressing the trade-offs required in flight plan approvals
and conflicts resolution while simultaneously optimizing for fairness, environmental sustainability,
and operational efficiency [64].

For low-altitude corridors, AI is integrating multiple domains of sensing, communication and
corridor management into single, integrated frameworks to provide coordinated control of swarms [67].
Large Language Models (LLMs) are providing advanced techniques for adaptive mission planning that
transform operator level missions and objectives into specific routing configurations within corridors.

7.4. Non-Terrestial Networks

Non-terrestrial networks; satellite, High Altitude Platform Station (HAPS), and aerial relay
systems will extend network coverage, over terrestrial infrastructure limits, to enable continuous
network access along aeronautical corridors. Terrestrial base stations are limited by their physical
location as well as the line of sight restrictions in an urban environment. Due to their height, NTN
base stations can provide wide area coverage at the same altitude as corridor traffic [68]. Thus, NTN
will allow UAVs to operate in a continuous manner through the entire length of the corridor, with
no communication denied segments. Since the aeronautical corridors have a very structured and
predictable layout, NTN base station resources can be pre-planned and managed according to the
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traffic pattern in each segment of the corridor thereby providing better spectral efficiency and less
handovers.

7.4.1. Corridor Backbone Infrastructure

HAPS are well suited to serve as backbone infrastructure for corridor-based UAV networks,
as they operate in stationary or quasi-stationary positions, provide extensive coverage areas, and
enable lower-latency communication links compared to satellite-based communication systems [69].
At the altitude that HAPS operate, the number of handoffs is greatly reduced, providing continuous
connectivity for high-speed corridor traffic. In addition, HAPS do not require the inter-platform
coordination challenges that exist when using LEO satellite constellations. Due to this combination
of coverage, reliability, and operational efficiency, HAPS may enable scalable and reliable corridor
control. Consequently, for aerial corridors requiring global connectivity or transitions from urban to
remote environments, integrated terrestrialâĂŞNTN architectures can provide seamless handovers as
UAVs move along the corridor. In such scenarios, UAVs transition from terrestrial network coverage
in densely populated areas to NTN-only connectivity in underserved or remote regions [68].

7.4.2. Adaptive Connectivity and Resource Management

NTN integration will enable a dynamic distribution of available resources in response to traffic
demands in the corridor and weather/airborne environmental conditions. Centralized control of Space
(Satellite), Air (HAPS/Balloon), and Ground (Fiber) network segments through software defined
networking (SDN), enables operators to dynamically allocate resources across NTN platforms, based
upon real-time corridor usage [68]. For corridors with time varying traffic patterns, such as, delivery
routes that have peak traffic periods, or seasonal variations, the NTN platform(s) can adjust their
beam configuration and bandwidth allocations to meet the expected traffic load. Real time sensing
of the atmospheric conditions, and inter-layer interference enables an adaptive coordination among
the different layers of the network, to optimize performance for latency sensitive applications, while
minimizing energy consumption for the NTN platforms with limited power budgets.

7.5. Implementation Considerations

Aerial corridors in 6G are enabled by a range of advanced technologies, whose integration may
introduce several cross-cutting challenges across multiple technical domains during their implemen-
tation. Channel State Information (CSI) is one of the most significant cross-domain implementation
challenges of ISAC, RIS and NTN systems because the three dimensional movement of UAVs creates
CSI variations in both space and time, (micro)Doppler frequency shifts and frequent LOS changes
making it difficult to estimate CSI accurately [53,70] . In addition to CSI, computational complexity is
another key issue that affects all of these technologies. This is especially true for real-time optimization
problems that should be solved jointly or simultaneously and include multiple objectives such as ISAC
beamforming, RIS phase shift configurations, and AI-driven network traffic management. To meet
the strict latency requirements imposed by the safety-critical nature of corridor operations, effective
coordination among the many distributed system components that constitute a corridor - such as
terrestrial base stations, aerial relays, RIS panels, and NTN platforms - is essential. In order to support
the decentralized decision-making required by each component, robust backhaul connectivity must
be ensured, along with distributed optimization mechanisms that allow the system to coordinate
decisions and achieve its overall operational objectives.

In addition to the above mentioned challenges, technology specific trade-offs have also shaped
how these technologies are implemented. For example, ISAC systems have the tradeoff of balancing
the accuracy of sensing against the quality of communications. Resource allocation techniques have
been developed to optimize this balance in terms of the sensing and communications processes of ISAC
systems. As a result, improvements in the sensing and communications processes of ISAC systems
lead to improved sensing and communications performance. However, these improvements come
at the expense of increased signal processing requirements and the need of AI-based optimization to
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manage the interdependencies between the sensing and communications processes of ISAC systems
[52]. RIS-supported systems benefit from their ability to operate passively, and therefore consume less
power and weigh less than other systems.

However, in order for RIS systems to operate efficiently, they must be controlled coordinately
and the phases of each panel must be adjusted in real-time based on the motion of the platform.
Control signaling latency limits the amount of time available for responding to the changing corridor
environment. AI and Machine Learning (ML) based approaches require large amounts of training data
that reflect a wide variety of operational scenarios and are typically computationally intensive (during
training) and require long periods of off-line computation. However, since the structure of aerial
corridors is well-defined, they reduce the complexity of the state space and enable the use of Transfer
Learning (TL) among different sections of a corridor. Ensuring that AI/ML-based systems are reliable,
interpretable, and fail-safe is essential for supporting safety-critical autonomous decision-making [65].

NTN systems introduce additional challenges related to coordinating spectrum usage among the
terrestrial and non-terrestrial segments of a system. While HAPS systems offer advantages in terms
of latency and beam stability compared to satellite systems, they face several operational challenges,
including maintaining station keeping and obtaining regulatory approvals. Conversely, LEO constel-
lations provide global coverage but require complex handover management due to the continuous
movement of satellites overhead [69]. Therefore, future implementations will require comprehensive
optimization frameworks that consider the interdependencies between these technologies and do so in
a joint manner as opposed to optimizing each technology independently.

Table 6 summarizes the key characteristics, benefits, and challenges of each enabling technology
for aerial corridor operations.

Table 6. Comparison of Key Enabling Technologies for Aerial Corridors

Technology Primary Function Corridor-Specific Benefits Implementation Consider-
ations Refs

ISAC Unified sensing and com-
munication

Real-time obstacle detection,
dual identity verification,
exploitation of predictable
trajectories

Sensing-communication
trade-offs, Doppler effects
under 3D mobility

[51,58,59]

RIS Passive signal control and
beamforming

Coverage enhancement in
layered airspace, trajectory-
aligned beamforming, low-
power deployment

Phase shift optimization,
control signaling latency,
CSI acquisition

[12,61,63]

AI/ML Autonomous decision-
making and optimization

Conflict resolution in struc-
tured airspace, predictive
traffic density estimation,
adaptive routing

Training data requirements,
interpretability, generaliza-
tion to novel scenarios

[64–66]

NTN Extended coverage beyond
terrestrial limits

Seamless connectivity
across diverse terrain, corri-
dor backbone infrastructure
(HAPS), global reach

Spectrum coordination,
propagation delay, beam
tracking under mobility

[68,69]

8. Performance Analysis
This section focuses on the literature that evaluates the performance of UAV communications

and networking in aerial corridor environments, i.e., analytical models, simulations, and system-level
studies that quantify connectivity, reliability, interference, and scalability. The goal of this section is
to synthesize the main methodologies used in the literature and highlight how corridor-structured
airspace influences network behavior compared with unconstrained UAV operations. In particular,
the surveyed works analyze metrics such as coverage probability, signal-to-noise ratio (SNR), outage
probability, handover dynamics, and interference patterns under dense aerial traffic conditions. By
examining these studies collectively, the section aims to identify common modeling assumptions,
key performance bottlenecks, and the benefits of structured flight paths for communication-aware
UAV mobility. Importantly, the literature indicates that corridor-aligned trajectories can transform
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random connectivity fluctuations into more predictable link dynamics and controlled handover events,
enabling more stable connectivity and improved support for URLLC-type aerial services. Going one
step further, an original simulation-based comparative study is performed to assess the communication
and sensing performance of UAV deployments operating with and without the use of aerial corridors.

In [71], the authors exploited the one-dimensional (1D) binomial point process (BPP) to model
for the first time the spatial locations of the UAV-BSs in the aerial corridor. The UAV corridor was
modeled as a finite line above the ground. Subsequently a comprehensive SNR-based performance
analysis in terms of coverage probability, average rate, and energy efficiency was conducted under
three association strategies, namely, the nth nearest-selection scheme, the random selection scheme,
and the joint transmission coordinated multi-point (JT-CoMP) scheme. The numerical results revealed
that there exists an optimal value of UAV-BSs in the cooperation set that yields the best trade-off
between the coverage performance and energy efficiency.

By extending beyond the SNR-based performance analysis, in [72], the study conducted joint
energy and SINR-based coverage analysis for RF-powered IoT networks supported by UAV corridors.
By exploiting the 1D BPP, the authors derived exact expressions for energy coverage probability
and tight approximations for overall coverage performance under shadowing conditions. The study
revealed that an optimal number of deployed UAV-BSs (N∗) exists that maximizes joint coverage
probability, and that devoting more time to energy harvesting reduces the need for dense UAV-BS
deployment while creating trade-offs with communication performance.

The research in [73] proposed a secure 5G network architecture for nationwide drone corridors,
focusing on the integration of cellular networks with UAV operations. Their approach involved
adding separate antenna sets for aerial coverage while maintaining conventional antennas for ground
coverage, utilizing mmWave frequency bands for both control and data traffic. The study emphasized
optimization of uplink communication from drone swarms using non-orthogonal multiple access
(NOMA) and physical layer security enhancements through precoding techniques with channel
information about interference sources.

In [43], the authors extended their previous work by developing comprehensive security and
reliability solutions for 5G drone corridors. This study derived optimum antenna uptilt angles to
minimize outage probability and investigated the placement of intelligent reflector surfaces in urban
environments to improve multipath scattering and spatial multiplexing gains. The research also
addressed trajectory optimization for safety and demonstrated how 3GPP standard-based subframe
blanking methods can minimize interference from ground reflections of RF radiation from downtilted
antennas.

The work in [42] analyzed interference in UAV-to-UAV communications within drone corridors
and proposed millimeter wave beamforming as an interference mitigation strategy. Using 5G New
Radio sidelink communications at 28 GHz with 2x2 uniform planar antenna arrays, they examined
three scenarios with parallel corridors spaced 100-300 m apart. Their results demonstrated that
mmWave beamforming substantially outperformed conventional transmissions, achieving average
SINR improvements of 7.88 dB across scenarios, with individual scenario improvements ranging from
7.55 dB to 7.90 dB, effectively enabling higher UAV densities in shared airspace.

The work in [36] developed a high-dimensional Bayesian optimization methodology for cellular
base station antenna configuration to serve both ground users and UAVs in designated aerial corridors.
Their study examined corridors of 900 m length and 40 m width at heights of 140-160 m, with an average
of 70 UAVs per corridor operating in the 2 GHz spectrum. The research demonstrated substantial
performance improvements, achieving coverage probability increases from 0.505 (baseline) to 0.985
(corridor-optimized), with median SINR gains exceeding 20 dB and outage probability reductions
from nearly 50% to just 2%. Critically, these aerial improvements were achieved with minimal ground
user degradation-UAV data rates improved by 96% while ground user rates decreased by only 3%

The work in [74] provides crucial experimental validation of UAV corridor analytical models,
representing the only study with empirical verification among the reviewed papers. Using both
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BPP and finite homogeneous Poisson point process (HPPP) spatial modeling, the research validates
theoretical frameworks through air-to-ground measurement campaigns. The study demonstrates
that corridor-assisted networks significantly outperform 2D ball deployments and establishes that
shadowing conditions strongly affect receiver association policies and performance.

8.1. Identified Trade-Offs

Multiple studies identified fundamental trade-offs in UAV corridor design:

• Energy vs. SINR Coverage : [72] found that devoting more time to energy harvesting reduces the
need for dense UAV-BS deployment but affects communication performance.

• UAV vs. Ground User Performance : [36] noted that optimizing for UAVs can conflict with ground
user performance due to differing antenna tilt requirements, though corridor-specific designs
offer better trade-offs than uniform UAV distributions.

• Deployment Height Effects: [71] revealed that the energy efficiency under the nearest selection
scheme outperforms Coordinated Multi-point for lower deployment heights.

• Security vs. Energy Efficiency : [75], [76] identified trade-offs between balancing energy efficiency
and harvesting time with secrecy protection levels.

8.2. Communication and Sensing in UAV-to-Ground Networks: Performance Comparison

As a 6G key enabling technology, joint communication and sensing has attracted a lot of research
attention in UAV networks. However, the spatial setup for deploying UAVs plays a crucial role in
the performance of communication and sensing-assisted UAV-to-ground networks. While the most
widely adopted spatial model for deploying UAVs is a finite disc located above the ground [77], many
recent works have justified the exploitation of UAV corridors for the spatial deployment of UAVs.
Although, the 1D BPP was exploited for modeling the UAVs in finite line segments [71], [72], [74]
as the best choice for maintaining a balanced trade-off between accuracy and analytical tractability,
recently, in [78] the authors proposed the 3D BPP as a reasonable point process for modeling the spatial
locations of UAVs in ISAC-enabled UAV-to-ground networks. Accordingly, the spatial location of
UAVs is modeled as a 3D BPP in 3D cylinders.

Triggered by the aforementioned, in this subsection, a new performance comparison between
two UAV-assisted networks which enable both communication and sensing capabilities is conducted
in terms of communication and sensing performance. The performance comparison is conducted
between two stochastic geometry-based spatial models for the UAV spatial deployment: i) The UAV-
UEs are assumed to be deployed in a conventional disc model located above the ground and ii) the
UAV-UEs are assumed to be deployed in a finite 3D cylindrical corridor located above the ground.
Accordingly, for both spatial models, assume a receiving BS located at the origin (0,0,0), equipped with
an omnidirectional antenna.

For the UAV corridor spatial model, let Ncorr UAV-UEs be deployed in a 3D cylindrical corridor
centered at (0,0,h) forming a 3D BPP, with h denoting the corridor deployment height. The corridor has
length L and radius R. For the disc spatial model, assume that the UAV-UEs are deployed in a disc of
radius D = L/2 centered at (0,0,h). Accordingly, in order to maintain the spatial deployment density
equal between the two geometrical models, assume Ndisc = [NcorrWdisc/Wcorr] UAV-UEs deployed in
the disc forming a 2D BPP, where Wdisc, Wcorr denote the area of the disc and the volume of the cylinder,
respectively and [·] denotes round to the closest positive integer number. For both spatial models, the BS
is assumed to perform sensing with a random target UAV-UE whereas the nearest UAV-UE from the BS
is selected for reverse link communication with the BS. Accordingly, during the sensing functionality,
the BS suffers from backscattering interference caused by the Ncorr/disc − 1 UAV-UEs. During the
communication, the Ncorr/disc − 1 UAV-UEs are assumed to be active and interference to the receiving
BS. Accordingly, we define the communication/sensing coverage probability as the probability that
the communication/sensing SIR at the receiving BS exceeds a predefined communication/sensing
SIR threshold. Notably, the calculation of sensing SIR is based on the radar equation. In the following,
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simulation results are presented to evaluate and compare the performance achieved by the two spatial
models in UAV-assisted communication and sensing-enabled networks. For the simulation results,
unless stated otherwise, the following key parameters have been considered: Ncorr = 20 , L = 200
meters,R = 6 meters, h = 45 meters, RCSuav = 0.85 and Nakagami m = 1.5.

In Figure 7, the communication coverage probability versus the SIR threshold is illustrated under
different values of path-loss factor α for i) a UAV corridor spatial model and ii) a disc spatial model
for UAV-UEs. A first observation is that as the propagation conditions become worse (from α = 2.5
to α = 3.5), the communication coverage performance becomes better for both spatial models. This
is because the propagation conditions of the interfering UAV-UEs, which primarily determine the
SIR, become worse which in turn reduces interference power at the receiving BS and increases the
received SIR. A second observations is that the communication coverage performance is almost the
same for both spatial models and under both values of α. This is because of the fact that the aggregate
interference power at the receiving BS for the two spatial models is close.

In Figure 8, the sensing coverage probability versus the SIR threshold is illustrated under different
values of path-loss factor α for the two cases of UAV-UE spatial modeling. A key observation is that the
sensing coverage performance is degraded for both spatial models as we move to worse propagation
conditions. This is mainly because of the RCS-based mechanism Indeed, if the BS senses a target
UAV-UE, there is a non-negligible probability that strong interference caused by backscattering be
caused by UAV-UEs closer than the desired target UAV-UE. Due to a close distance between the BS
and the UAV-UEs causing backscattering interference, the path loss conditions are favorable for the
interferers, which increases the received aggregate interference power at the BS. However, an insightful
observation can be drawn: The geometry of the UAV corridor spatial model allows for a better sensing
performance as compared to the one under the disc spatial model, under bot values of α. The result
is more profound for the more demanding values of sensing SIR threshold. The insight i) justifies
the exploitation of the UAV corridors for ISAC and ii) enhances the motivation for exploiting UAV
corridors in 6G UAV-assisted networks.
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Figure 7. Communication coverage probability versus communication SIR threshold for different values of
path-loss factor α.
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Figure 8. Sensing coverage probability versus sensing SIR threshold for different values of path-loss factor α.

9. Challenges and Future Work
Sections 2–8 established the technical foundation for aerial corridors as 6G sky infrastructure

by reviewing UAV communication technologies and enablers, defining the corridor geometry and
multi-lane architecture, detailing the corridor network layers and UAV roles, and analyzing corridor-
specific communication scenarios, channel behavior, connectivity–handover performance through
a representative case study and performance evaluation. Building on this corridor-centric system
view,where reliability, seamless mobility, and robust operation in dense, structured airspace emerge
as key design goals, this section shifts from “how corridors are designed and enabled” to “what
remains open and requires investigation”. Future research directions will also be presented that could
advance aerial corridors toward a fully intelligent 6G sky infrastructure. The challenges examined in
this paper arise directly from the structure, predictability, and management requirements inherent to
aerial corridors. These challenges relate to the complexity of corridor design, limitations in channel
modeling, the management of connectivity and handovers, the evaluation of ISAC performance, and,
finally, the security of aerial corridor operations.

9.1. Technical Challenges

Each of the following challenges highlights the open research problems that emerge specifically
from the operational environment of the aerial corridors:

• Corridor design challenges: After analyzing the existing design frameworks for aerial corridors,
several challenges become evident. First, most current approaches - such as fluid-flow, finite-state,
and multi-floor models - are largely static in nature, meaning they cannot easily adapt to real-time
changes such as severe weather conditions or emergency situations. Another significant challenge
concerns corridor design in urban environments, where constraints are more complex. When
optimization must simultaneously consider multiple objectives, i.e., path length, capacity, and
collision avoidance, the problem becomes computationally demanding and is generally classified
as NP-hard.

• Channel modeling challenges: Regarding Channel modeling, as the existing models are constructed
for free space or random trajectories, they are unable to focus on the constrained corridor geome-
try. The sharp changes in the channel statistics due to handover events, are also a challenge, as
current models have limited support of this operation and cannot describe them sufficiently. Fur-
thermore, each modeling approach has its restrictions; GBSM does not support corridor-specific
configurations, ray-tracing is site-specific, and AI-based model have restricted interpretability.
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• Connectivity challenges and Handover: Ensuring reliable connectivity and seamless handovers
in aerial corridors introduces several critical issues. A primary challenge is the coexistence of
Infrastructure, Service and Emergency UAVs, which leads to heterogeneous QoS requirements that
have not been handled efficiently. Moreover, the case study revealed an interesting paradox: the
corridor produces more handovers but better performance, because these handovers occur when
the signal is still strong. Finally, while the case study is SNR-based and assumes no interference,
extending the analysis to more realistic scenarios that explicitly account for interference remains
an open challenge.

• Security challenges: As far as security is concerned, the corridor predictability inherently leads to
the creation of hotspots, which are prime targets for jamming and spoofing. In addition to this,
"security as availability" is a central concept meaning that even without an attacker, the corridor
topology can create Denial-of-Service (DoS)-like behavior due to interference. Equally important
is the need for latency-bounded security mechanisms, rapid key management, and secure context
transfer during handovers. Finally, "safe-degradation by design" is essential to ensure that the
corridor remains within safe operational limits even under attack.

• Communication and sensing challenges: Moving beyond the identified security issues, Sec. 8
revealed several key technical challenges regarding the design and performance evaluation of
UAV corridor-assisted networks:

1. Sec. 8 revealed that UAV corridors constitute a promising spatial model for enhancing ISAC
performance. However, the conducted analysis was based on the 3D BPP. More realistic
point processes are expected for modeling UAV distributions within aerial corridors. In
this context, the Mattern hard-core point process represents a more suitable choice when
maintaining a minimum safety distance between UAVs is required.

2. The proposed framework serves as a baseline scheme. Further investigation is required
by considering technical characteristics such as the UAV’s antenna patterns, the UAVs’
trajectories and the LoS conditions of the UAVs in order to draw further meaningful insights.
Accordingly, we can investigate the circumstances under which the sensing performance in
UAV corridor-assisted networks is more superior as compared to other conventional spatial
models.

3. Although the framework proposed in Section 8 maintains computational tractability, the
integration of additional 6G key enabling technologies - such as reconfigurable intelligent
surfaces (RIS) and joint communication, sensing, and energy harvesting - is expected to
further strengthen the foundation and motivation for the deployment of UAV corridor-
assisted networks.

4. Optimization of communication and sensing performance in UAV corridor-assisted net-
works by jointly optimizing the number of UAVs, the deployment height as well as the
length and radius of the corridor, remains a key open technical challenge.

9.2. Future Research Directions

One of the key future directions is the development of corridor-aware models. As the precise
trajectory within the aerial corridor is a prior knowledge, the prediction of the signal variations,
like Doppler effect or delays, is possible at every point along the route. Consequently, this leads to
the integration of more accurate stochastic models that are trajectory-conditioned. Therefore, future
models have to include handovers, in order to handle abrupt changes. To this end, to make all of
this a reality, it is necessary to carry out targeted measurements with drones in real conditions and at
different heights, with the objective of collecting the necessary data to validate theoretical models.

Furthermore, the optimization of aerial corridors can be directly aligned with the placement of
RIS along the corridors. As previously mentioned, the UAV routes are known in advance and as a
result, these surfaces can dynamically adapt signal reflection to follow UAV motion along each lane. In
this way, dead zones and interference between different flight lanes are eliminated, without additional
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energy consumption. Ultimately, the aerial corridor functions as a smart tunnel where the environment
itself assists in transmitting the signal rather than blocking it.

Following this, the utilization of Digital Twins offers a promising solution for the intelligent
management of aerial corridors. By combining this virtual copy of the aerial corridor with Artificial
Intelligence, the whole ecosystem can predict issues before they occur. As a result, not only multiples
UAVs trajectories can be changed automatically, but handovers can also be triggered on time, based on
historical movement patterns. Therefore, this shift toward a predictive approach is essential to support
future 6G networks.

The next step for the expansion of aerial corridors, into the rural and maritime environments will
involve the development of non-terrestrial networks. High altitude platforms can provide coverage for
remote areas, as do LEO satellites that offer global connectivity. The combination of ground antenna,
high-altitude platforms and satellite systems will allow seamless handovers across different network
layers-from ground to space. Eventually this multi-layered integration will establish a global aerial
infrastructure which would mirror the terrestrial road network.

10. Conclusion
This paper has presented Aerial Corridors as a complete and integrated strategy for developing

the Aerial Corridors as a fundamental base of infrastructure for 6G Sky Networks. In other words,
the paper showed how it is possible to see aerial corridors not only as specific geographic areas in
which an aircraft can fly but also as a structured airspace from which to develop new-generation
communication systems suitable for both the next generation of Advanced Air Mobility (AAM) and
Urban Air Mobility (UAM).

The suggested Corridor Architecture as described in this document is a tube shaped, multi-lane,
structure that was developed using many geometric principles discussed in the recent literature. In
addition to the use of the geometric principles used to generate flow paths to guide vehicles through
the corridor with smooth trajectories and around urban obstacles, the finite-state airspace can be
partitioned into two areas; a keep-in zone where vehicles are permitted to fly and a keep-out zone
where they are prohibited from flying. Vehicles may also be stacked vertically, allowing them to travel
at different altitudes as shown in previous corridor architectures. This structured method of designing
corridors has been proven to reduce the complexity of the originally defined four dimensional traffic
de-confliction problem to manageable lane based scheduling problems, thus providing scalability to
support thousands of simultaneous aircraft operations.

In addition to demonstrating unique wireless propagation characteristics of Aerial Corridors,
Channel Modeling also identified that flight volumes and linear flight trajectories found in corridors
will cause more predictable multipath effects for the same aerial corridor. These predictable multipath
effects create consistent Rician K-factors and lower delay spreads when compared to random or
arbitrary flight paths. The case study we presented also show that flight paths aligned with an aerial
corridor can significantly improve connectivity (received signal strength was improved by about 12
dB; outage probability was decreased from 7.2% to 2.9%) when compared to offset flight paths.

We addressed the fundamental operational challenges by examining four major technologies.
The first is ISAC which serves as a common sensor and communications platform for the real time
identification of obstacles and the identity of the aircraft. The second is the use of RIS which allows
trajectory aligned beam forming at low power levels. The third is the application of AI and Machine
Learning that utilize the predictable geometric configuration of corridors to provide efficient conflict
resolution and traffic prediction. The fourth is the use of NTN platforms to provide seamless coverage
of corridors through the integration of HAPS and Satellite Communications. Our performance studies
confirm the advantages of using these technologies and show improvements in coverage from 0.505 to
0.985 and SINR increases of over 20 dB.

Although these advances represent important steps toward providing the necessary infrastructure
for Aerial Transportation, there are still many challenges that need to be resolved. These include the
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ability to acquire channel state information while in motion, coordinating the distributed components
of the systems in real time, and addressing the tradeoffs associated with each of the individual
technologies. Future work should therefore focus on developing adaptable corridor geometries,
enhancing the security frameworks for corridors and standardizing the interfaces between the various
technologies that make up a corridor based 6G infrastructure so that it is compatible with all types of
heterogeneous platforms.

As Advanced Air Mobility transitions from a concept to operational reality, Aerial Corridors will
become the critical infrastructure that connects the land based services to the air based transportation
networks. The framework described in this paper provides researchers, engineers, and policy makers
a basis for the design, development and optimization of corridor based 6G infrastructure that will
support the next generation of Intelligent Aerial Transportation Systems that meet the requirements of
the IMT-2030 objectives.
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