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NEOM and Volocopter Saudia Group and Lilium

Advanced Air Mobility Sy e

June 2023: First Electric Air Taxi Flight in Saudi Arabia

Eve and Joby

Urban Air Mobility

June 2024: Saudi Arabia trials EHang eVTOL for Mecca pilgrims

June 2024: Sign eVTOL Aircraft Agreements in Saudi Arabia



https://www.neom.com/en-us/newsroom/neom-volocopter-evtol
https://www.saudia.com/pages/experience/about-us/corporate-communication/press-releases-and-news/press-releases/press-release-18072024
https://www.mebaa.aero/eve-and-joby-sign-evtol-aircraft-agreements-saudi-arabia
https://www.aerospacetestinginternational.com/news/drones-air-taxis/saudi-arabia-trials-ehang-evtol-for-mecca-pilgrims.html
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UAM Maturity Level (UML)

------------------------------------------------------------------------

Initial State

Low Complexity, Density, and Automation

o o
------------------------------------------------------------------------

Intermediate State

)

Real-Time Traffic
Decisions Coordination

Large
Coverage

. *
------------------------------------------------------------------------

Mature State

High Complexity, Density, and Automation

)

Safety & Control &
Navigation Monitoring
Ultra-High Ultra-Low
Reliability Latency

Passenger Emergency
Services Response
Very High
Data Rates

Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, "eVTOL Communications and Networking in UAM: Requirements, Key Enablers, and Challenges." IEEE Communications Magazine, 2023. [Link to paper
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Satellite

Cellular Tower NTN Tower (LEO, MEO, GEO)

150-35,000 km

e Down tilted Antenna Technology Agnostic

Stratospheric Y/ High-Altitude
17-23 km " Platform Stations

Redesign Required Easy and A quick Deployment

WHAT

Communication
Infrastructure for

eVTOL?

Limited Coverage Cost-Efficient

Networked Tethered
Flying Platform

Multiple Handovers Large Coverage

QOO

Limited Line-of-Sight (LOS)

Few Handovers : Unmanned Aerial
>, Vehicle (Drone)

Clear and Non-Obstructed LOS

WHY WHY

Analyze The Performance ? Large-Scale Networks ? Using Stochastic Geometry ?
@ understand of its potential impact SingIeZFew Cells Large Number of Cells Hexagonal Model Stochastic Geometry Simulations
. Design architectures and protocols Easy to analyze . . Real-world configuration Structured farmwork ' . Accurate performance
@ optimize UAM network infrastructure Unrealistic performance @ @ Increased complexity Unrealistic deployment @ @ Extensive computation
@ cCorrelation between different parameters Misleading insight @ @ High levels of interference Unrealistic insight @ @ Fixed set of parameters

Realistic deployment & insight

Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, "eVTOL Communications and Networking in UAM: Requirements, Key Enablers, and Challenges." IEEE Communications Magazine, 2023. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper

o
‘L%w)



https://arxiv.org/pdf/2408.15009
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Parameters that depend on the street
density — congestion, obstacles, etc. @

Perpendicular distance to the
street

Parameter that depends on the street width 2+ Ground Vehicle

¢ NTN BS

Parameters that depend on the environment
density

Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper

SO1d


https://arxiv.org/pdf/2408.15009

AAM 2024 Novel LOS Model SR CON

FIRST ADVANCED AIR MOBILITY SYMPOSIUM Connect the Unconnected

500 1 T T . T T T | |

Novel
———— Traditional

400

300

200

100

SO'Id
PLOS

-100
-200
-300

-400 A  Ground Vehicle ; 0.1k i
¢ NTNBS ’

_500 0 1 1 1 1 L 1 1 1 1
-500 0 500 -500  -400 -300 -200 -100 0 100 200 300 400 500

X

Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Overpredicts by 38%!

Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Abdullah Abu Zaid, Baha Eddine Youcef Belmekki, and Mohamed-Slim Alouini, “"Novel Road-Aware Line-of-Sight Probability Model for Urban Air Mobility.” arXiv preprint arXiv:2408.15009, 2024. [Link to paper
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Welcome to Communication Theory
Lab

Out research is focusing on the modeling, design, optimization, and performance
analysis of witeless systems with current emphasis on global connectivity, optical
wireless communications, and high speed underwater communication
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https://www.youtube.com/@kaust-ctlmedia8198
https://cemse.kaust.edu.sa/ctl
https://www.linkedin.com/company/kaust-unesco-chair-on-education-to-connect-the-unconnected/
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