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EXECUTIVE SUMMARY 

This paper provides an overview of the implementation of NEOM unmanned aircraft systems (UAS) 

traffic management (UTM) system in the Kingdom of Saudi Arabia, which offers an opportunity for 

cumulative operating experience in advanced air mobility (AAM) and unmanned aircraft systems (UAS) 

technologies, and for the validation of the concept of operations (ConOps) for the UTM architecture. It 

also highlights the approach used by the General Authority of Civil Aviation (GACA) to develop an 

initial regulatory framework for UTM considering the outcomes of on-going development and 

experience gained, ICAO UTM guidance material, as well as UTM regulations and specifications 

developed by Contracting States, leading organizations, and Standards developing Organizations 

(SDOs). This approach will ensure an easy bridging from high-level requirements to detailed means of 

compliance and guidance for UTM implementation. 

Strategic 

Objectives: 

This paper relates to the Safety and Air Navigation Capacity and Efficiency Strategic 

Objectives. 

Financial 

implications: 

Without any financial implications 

References: ICAO Unmanned Aircraft Systems Traffic Management - A Common Framework with 

Core Boundaries for Global Harmonization - Edition 31 
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1. INTRODUCTION 

1.1 Under the implementation of Vision 2030 adopted by the Kingdom of Saudi Arabia, a 

new city is being developed in NEOM, a region in the northwest of Saudi Arabia on the Red Sea, as a city 

of the future and a thriving model of excellence for environmentally friendly, seamless, and sustainable 

modern life. 

1.2 The development of NEOM City is based on several green and environmental initiatives 

covering the whole infrastructure, facilities, and transportation. NEOM’s advanced air mobility (AAM) is 

one of the ambitious projects aiming to integrate AAM/UA into NEOM’s multimodal mobility system. 

The primary aim of this project is to offer flexible inter-regional (between NEOM’s regions) and intra-

regional (within NEOM’s regions) connectivity supporting the movement of people, goods, and services 

without the need for extensive conventional and road infrastructure. This project is considered as a major 

opportunity to accelerate the adoption of AAM as well as boost sustainable air transportation ecosystem 

in the Kingdom of Saudi Arabia.  

1.3 NEOM’s AAM project is developing optimized and innovative solutions aimed at 

becoming a global and regional reference to enhance transportation with the highest safety and 

sustainability standards. To support the development of the unmanned traffic management (UTM) 

concept in NEOM, GACA is conducting a comprehensive review of the regulatory framework related to 

AAM and UA (e.g., sUAS, RPAS, eVTOL and eSTOLs), infrastructure and regulatory requirements, 

airspace structure, personnel qualifications, digital communications and their design, certification, and 

airworthiness. GACA is also promoting the use of higher levels of automation to support not only safe, 

secure, and efficient AAM/UA operations but also proven capabilities that will bring a significant change 

in air mobility using innovative technologies. Additionally, GACA is developing a National Air 

Navigation Plan (NASP) considering the ICAO Global Air Navigation Plan (GANP) aviation system 

block upgrade (ASBU) framework, AAM operations, and their requirements encouraging air navigation 

innovation initiatives. 

2. NATIONAL UTM CONCEPT OF OPERATIONS 

DISCUSSION 

2.1 AAM/UA operations will be a foundation of inter-regional and intra-regional 

transportation in NEOM City. Therefore, a Concept of Operations for NEOM UTM has been developed 

based on global, and regional research, best practices, lessons learned, and available source of standards 

and specifications.  

2.2 The definition of a UTM concept is supporting the integration of AAM/UA movement 

within and between NEOM’s regions, such as NEOM Bay Airport, NEOM International Airport, The 

LINE, TROJENA, Gulf of Aqaba, OXAGON, and NEOM islands. The NEOM UTM concept has the 

flexibility/scalability to meet the evolving regulatory requirements of the Kingdom of Saudi Arabia, 

alongside the rapid development of technology capabilities of systems and aircraft over the coming years. 

Details on NEOM UTM vision and achievements are provided in the Appendix of this paper. 

2.3 At its core, the NEOM UTM concept is guided by several governing principles that are 

determined to be essential in enabling a safe, efficient, robust, equitable, and community-friendly system 

architecture and operational design, including: 
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a) regulations and operations of the airspace concept are guided by performance and 

risk-based approach to enable diversity of technology as well as accelerated adoption 

of innovative technologies without adversely affecting the safety of the current 

aviation system; 

b) the operational concept is defined to enable the most suitable hardware and software 

to be allocated to each use case in an optimal and future-proof way; 

c) the concept introduced is scalable and designed to be sufficiently open and flexible 

for future innovations, which will enable robustness and evolvement through 2030+; 

and 

d) in the short and mid-term, air traffic services (ATS) interaction with the AAM/UA 

operations will be kept at a minimum with gradual and phased-approach integration 

between UTM and ATM. This is to ensure safe integration and interaction between 

UTM and ATM in the kingdom of Saudi Arabia. However, unusual, abnormal 

situations, and emergency conditions will be managed through specific arrangements 

between the ATS service provider and UTM operators. 

2.4 Based on the advancement of NEOM UTM ConOps, a national UTM framework is being 

developed by the General Authority of Civil Aviation (GACA) involving the main stakeholders (air 

navigation services provider (Saudi Air Navigation Services (SANS)), and NEOM) considering the 

following principles: 

a) use of phased approach to validate AAM/UA operations where the initial phase must 

focus on segregated operating environment and lower risk operations;  

b) use of risk-based approach to approve and authorize AAM/UA operations with 

requirements on substantial operational testing and trials. Use of an integrated 

approach for approving and authorizing flying operations which combines 

airworthiness, technical, operational, and environment requirements; 

c) the AAM/UA operators must coordinate with the concerned parties to identify 

sensitive areas, locations, and facilities that must be protect from low-level flying 

operations with adoption of minimum altitudes, daylight hours, visual flight rules 

(VFR) rules, visual meteorological conditions (VMC), and avoidance of interference 

with operations and traffic patterns at any aerodrome or heliport as main conditions 

to authorize low-level flying operations and support safe activities; 

d) systematic use of approved flying zones and areas for specific and recurrent 

AAM/UA flying activities such as training and low-level flying routing as means of 

traffic segregation and conflict resolution measures; 

e) use of static or dynamic flying zones/areas of permanent and temporary basis 

considering AAM/UA performance, traffic, environment, and manned aircraft 

movements; 
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f) the growth and integration of flying operations of AAM/UA should be based on data-

driven solutions and consideration of proven and validated automated system 

solutions for the traffic deconfliction and overall management of activities; 

g) the publication of accurate aeronautical information, charts, and plotting of UAS 

flying zones/areas and flight routing with usage of platform for registration, data-

exchange, and surveillance supporting safe flying operations through coordination 

with specialized government agencies; 

h) use of phased approach for the certification of operators and providers involved in 

AAM/UA operations as main means for ensuring compliance with the safety, 

technical, operational, environment requirements, and setting of sustainable 

organization for these operations; 

i) development of robust resilience and contingency arrangements to recover from 

unexpected failure or weather fluctuations and continue an AAM/UA flight operation 

despite loss or corruption of one or more datalinks or connections; 

j) the regulatory framework should include requirements for certification of UTM 

system providers, AAM/UA operators, and acceptance or authorization of UTM 

systems; and 

k) need for seamless integration between all accepted and authorized UTM systems 

including sharing flight plans by AAM/UA operators, real-time broadcasting & 

Remote ID identification data, updates to operational flight plans, and other critical 

components that are essential to the functioning of a scalable system. 

2.5 GACA regulatory framework for UTM is considering NEOM UTM as use case, ConOps, 

initial operating experience for AAM/UA flights management and work in progress to identify initial 

technical and operational requirements for UTM systems considering the governing principles described 

in §2.4. This framework is also contemplating ICAO UTM guidance material, the best practices 

developed by Contracting States, leading organizations, and Standards developing Organizations (SDOs).  

2.6 Moreover, GACA is monitoring RTCA and EUROCAE specialized Working Groups 

(WG) and Sub-Groups (SG) such as WG-105/ Unmanned Aircraft Systems (UAS), WG-105/ 

SG-1/Detect and avoid, WG-105/ SG-2/C3 and security, and WG-105/ SG-3/UTM which are expected to 

produce key deliverables related to Technical Specifications and Minimum Operational Performance 

Standards for the safe operations and integration of AAM/UA into the aviation system and for the 

provision of UTM services.  

2.7 It is expected that GACA regulatory framework will be based on an iterative approach 

based on the on-going development and evolution of AAM/UA and UTM concepts and operating 

experience. It will incorporate, at least the following provisions and rules: 

a) initial requirements on certification and operational approval of UTM, supporting 

increasing capability and complexity of operations over a period of time. These 

requirements will refer to UTM/AAM/UA industry standards (SDOs) system and 

operational performance requirements to support certification and operational 
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approvals, with focus on system protocols, data exchange, communications, and 

interoperability; 

b) development of Specific Operations Risk Assessment including hazard analysis and 

safety engineering modeling and analysis tools to validate the performance of 

complex software and hardware used in the deployment of UTM system; 

c) initial requirements on operator/pilot training and human factors with details on 

knowledge, skills, and abilities to be competent for jobs and tasks associated with 

AAM/UA flights management; 

d) initial requirements on AAM/UA capabilities, performance, and manoeuvrability 

covering communication, performance-based navigation, and detect and avoid; 

e) requirements on UTM System architecture framework including principal elements, 

functions, interfaces of the system, communications, and monitoring/surveillance 

capabilities, including decisions for spectrum, data exchange, and cybersecurity 

standards. These requirements will also cover rules on adapting architectural function 

and components over time as new UTM features and capabilities, and associated 

requirements for their development, testing, and validation; 

f) rules for geographical zones data provision, identification, and management of static 

no-fly zones (including critical infrastructure) and static restricted zones; 

g) requirements on UTM management system related to the provision of all necessary 

data to enable safe traffic operations (information management), airspace 

management required for optimum use of airspace in collaborative manner, and 

monitoring of the airspace operations on a strategic and tactical levels (traffic 

management). These requirements will mainly cover: 

1) the planning of UAS movements at strategic level to validate and approve FPLs 

so that each flight can be conducted safely, and the airspace is utilized most 

efficiently;  

2) the monitoring and surveying the airspace to provide situational awareness and to 

be able to give traffic or geofencing alerts to the airspace users when needed; and 

3) contingency arrangements to manage trajectory deviations, weather phenomena 

impacting the performance of AAM/UA, and safe termination of flight in case of 

outages/failures; 

h) requirements on services such as dynamic configuration of airspace including 

temporary restrictions of access, geofencing (static and dynamic), weather and 

associated restrictions, terrain and obstacle data, flight planning and changes, 

separation and conflict management, and emergencies and contingency 

arrangements; 
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i) standards for communications, network identification service of AAM/UA 

supporting tracking, monitoring, and surveillance system that can fuse multiple 

sensors data to enhance situational awareness on AAM/UA traffic; 

j) standards for detect and avoid, traffic information situation data exchange, flight 

planning services, authorizations and monitoring using UTM system; 

k) requirements on ground infrastructure enabling UTM system including setting of 

vertiports, AAM/UA hangar and maintenance areas, and associated recharging 

infrastructure; and 

l) requirements on airspace and ground facilities used for safe AAM/UA flight testing 

covering zoning, surveillance and communications technologies/networks, real-time 

data sources for detect and avoid, traffic coordination, access to data updates (e.g., 

weather), and operational procedures. 

3. CONCLUSION 

3.1 The implementation of NEOM UTM, in the kingdom of Saudi Arabia, offers an 

opportunity to gain an operating experience in AAM/UA and operations, and to validate the ConOps in 

preparation for a robust, flexible, and future-proof UTM architecture. 

3.2 Currently, initial UTM services are being piloted at NEOM in sandbox style environment 

enabling testing different flying technologies including AAM and sUAS in a small scale. The feedback 

collected from several internal and external stakeholders is used to improve the platform usability. 

3.3 Based on the progress made for the deployment of NEOM UTM system, GACA started 

an iterative process to develop an initial regulatory framework for UTM considering the operating 

experience, ICAO UTM guidance material, UTM regulations and specifications developed by 

Contracting States, leading organizations, and Standards developing Organizations (SDOs). This 

approach will ensure an easy bridging from high-level requirements to detailed means of compliance and 

guidance for UTM implementation. 

3.4 Through ongoing work, GACA will be able to develop a well-balanced UTM system and 

operational performance requirements leading to certification and operational approvals of AAM/UA 

flights and progressive integration between UTM and ATM. 

3.5 The Assembly is invited to take note of the information provided in this paper and 

encourage States and regions to exchange information on the regulatory framework related to Advanced 

Air Mobility (AAM) and UTM. 

— — — — — — — — 
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