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1. INTRODUCTION 

This document focuses on the U-Space concept and how it affects and especially will affect 
the operation of HUUVER vehicle. 

Before going any further, it is important to clarify this “U-Space” concept; as it was defined 
by SJU’s blueprint [1], “U-space is a set of new services and specific procedures designed 
to support safe, efficient and secure access to airspace for large numbers of drones.” These 
services will be deployed in four phases: U1, U2, U3 and U4, see Figure 1, and each phase 
involves a set of services. This concept was further explained in D6.1 Standardisation and 
regulatory analysis report [2]. 

 

Figure 1: U-Space phases diagram, [1]. 

It was decided to dedicate a specific deliverable for this issue due to several reasons. First, 
HUUVER is a hybrid vehicle capable of going UA and going UGV, however this U-Space 
concept only applies to the UA side and there is no counterpart for the UGV side. 

Secondly, most regulations and standards nowadays affecting HUUVER operation are 
focused on aspects related to the vehicle itself and its operation, where HUUVER project 
can take some action; and they are dealt with in D6.3 Regulatory framework report [3] and 
D6.2 Standardisation report [4] respectively. However, U-Space involves, and will involve, a 
series of services provided by third parties that fall beyond the reach of the HUUVER vehicle 
and project1. Nevertheless, it is important to be aware of such services and technologies to 
be better prepared for future adaptations. 

Finally, this U-Space framework is a rather new concept and, unlike other aspects regarding 
UAS and UGV that are more consolidated, there is still a lot work to be done which leads to 
a difference in maturity level and it is difficult to deal with all concepts at the same level and 
at the same time. 

                                                
1 Even under these circumstances, some actions have been taken to try to influence in U-Space definition (see Section 4.2) 
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1.1. Scope and structure 

As it has been previously explained it was decided that U-Space framework required a study 
of its own and the result is this deliverable.2 

The first aspect to deal with is U-Space specific regulation, which is not analysed in D6.3 
Regulatory framework report [3] for the reasons previously mentioned; Section 3 describes 
its main characteristics to facilitate alignment with HUUVER solution although it is not 
possible to draw specific measures since some points are yet to be defined and AMC for 
such regulation are still under development. Nevertheless, some recommended 
requirements could be derived from such regulation and are included in Section 6 (which 
will be mentioned again later on in this description). 

Since U-Space framework is constantly evolving it is not only important to know the current 
status but also to be aware of the main efforts being made and where to expect the changes; 
this is what Section 4 is about. The Section starts by analysing some of the main players in 
this U-Space framework (besides regulatory and standardisation bodies) and then 
summarises the main participations that have been made by HUUVER project. 

One of the main aspects of any technology and services is the development of standards 
since it homogenizes and optimises efforts from different parties; however, since U-Space 
is a rather new concept the work on this matter is mostly in its initial stages. Nevertheless, 
Section 5 offers an overview of current work regarding standards related or directly affecting 
U-Space.3 

Despite the current status of U-Space services being in their initial stages (in some cases), 
some requirements could be drawn that directly affect HUUVER vehicle and should be taken 
into account for its operation, those are summarised in Section 6. 

On the other hand, the idea with Section 7 is to provide a user with little prior knowledge on 
U-Space a series of guidelines and recommendations to keep themselves in the loop. 

Finally, the document ends with some conclusions in Section 8 before the references. 

  

                                                
2 Due to the nature of the project, and unless otherwise noted, all the studies are done at European level. 
3 As it has been explained at the beginning of this section, the consortium felt that all matters regarding U-Space should be 
dealt with separately so the standards in this section are not shown in the deliverable D6.2. 
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2. DEFINITIONS AND ACRONYMS 

2.1. Definitions 

 ‘Aircraft’ means a device that is used or intended to be used for flight in the air. 

 ‘Unmanned aircraft’ (‘UA’) means any aircraft operating or designed to operate 
autonomously or to be piloted remotely without a pilot on board. 

 ‘Equipment to control unmanned aircraft remotely’ means any instrument, 
equipment, mechanism, apparatus, appurtenance, software or accessory that is 
necessary for the safe operation of a UA other than a part and which is not carried 
on board that UA. 

 ‘Unmanned aircraft system’ (‘UAS’) means an unmanned aircraft and the 
equipment to control it remotely. 

 ‘Unmanned aircraft system operator’ (‘UAS operator’) means any legal or natural 
person operating or intending to operate one or more UAS. 

 ‘UAS geographical zone’ means a portion of airspace established by the competent 
authority that facilitates, restricts or excludes UAS operations in order to address 
risks pertaining to safety, privacy, protection of personal data, security or the 
environment, arising from UAS operations; 

 ‘Open’ category' means a category of UAS operations that is defined in Article 4 of 
Implementing Regulation (EU) 2019/947. 

 ‘Specific’ category means a category of UAS operations that is defined in Article 5 
of Implementing Regulation (EU) 2019/947. 

 ‘Certified’ category means a category of UAS operation that is defined in Article 6 
of Implementing Regulation (EU) 2019/947. 

 ‘Conformity assessment’ means the process demonstrating whether the specified 
requirements relating to a product have been fulfilled. 

 ‘Conformity assessment body’ means a body that performs conformity 
assessment activities including calibration, testing, certification and inspection. 

 ‘CE marking’ means a marking by which the manufacturer indicates that the product 
is in conformity with the applicable requirements set out in Union harmonisation 
legislation providing for its affixing. 

 ‘Manufacturer’ means any natural or legal person who manufactures a product or 
has a product designed or manufactured, and markets that product under their name 
or trademark. 

 ‘Importer’ means any natural or legal person established within the Union who 
places a product from a third country on the Union market. 

 ‘Distributor’ means any natural or legal person in the supply chain, other than the 
manufacturer or the importer, who makes a product available on the market. 

 ‘Economic operators’ means the manufacturer, the authorised representative of 
the manufacturer, the importer, and the distributor of the UAS. 
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 ‘Making available on the market’ means any supply of a product for distribution, 
consumption or use in the Union market in the course of a commercial activity, 
whether in exchange of payment or free of charge. 

 ‘Placing on the market’ means the first making available of a product on the Union 
market. 

 ‘Harmonised standard’ means a harmonised standard as defined in point (c) of 
Article 2(1) of Regulation (EU) No 1025/2012. 

 ‘Technical specification’ means a document that establishes technical 
requirements to be fulfilled by a product, process or service. 

 ‘Privately built UAS’ means a UAS assembled or manufactured for the builder's 
own use, not including UAS assembled from a set of parts placed on the market by 
the manufacturer as a single ready-to-assemble kit. 

 ‘Single European sky airspace’ means airspace above the territory to which the 
Treaties apply, as well as any other airspace where Member States apply Regulation 
(EC) No 551/2004 of the European Parliament and of the Council (13) in accordance 
with paragraph 3 of Article 1 of that Regulation. 

 ‘Remote pilot’ means a natural person responsible for safely conducting the flight 
of a UA by operating its flight controls, either manually or, when the UA flies 
automatically, by monitoring its course and remaining able to intervene and change 
its course at any time. 

 ‘Maximum take-off mass’ (‘MTOM’) means the maximum UA mass, including 
payload and fuel, as defined by the manufacturer or the builder, at which the UA can 
be operated. 

 ‘Payload’ means any instrument, mechanism, equipment, part, apparatus, 
appurtenance, or accessory, including communications equipment, that is installed 
in or attached to the aircraft, and is not used or intended to be used in operating or 
controlling an aircraft in flight, and is not part of an airframe, engine, or propeller. 

 ‘Follow-me mode’ means a mode of operation of a UAS where the unmanned 
aircraft constantly follows the remote pilot within a predetermined radius. 

 ‘Direct remote identification’ means a system that ensures the local broadcast of 
information about a UA in operation, including the marking of the UA, so that this 
information can be obtained without physical access to the UA. 

 ‘U-space service’: Service that allows the “safe management of a large number of 
UAS operations, respecting also applicable security and privacy requirements” [5]. 

 ‘Geo-awareness service’ U-space service that “should provide UAS operators with 
the information about the latest airspace constraints and defined UAS geographical 
zones information” [5] 

 ‘Sound power level LWA’ means the A-weighted sound power in dB in relation to 
1 pW as defined in EN ISO 3744:2010; (34) ‘measured sound power level’ means a 
sound power level as determined from measurements as laid down in Part 13 of the 
Annex; measured values may be determined either from a single UA representative 
for the type of equipment or from the average of a number of UA. 
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 ‘Guaranteed sound power level’ means a sound power level determined in 
accordance with the requirements laid down in Part 13 of the Annex which includes 
the uncertainties due to production variation and measurement procedures and 
where the manufacturer, or his authorised representative established in the 
Community, confirms that according to the technical instruments applied and 
referred to in the technical documentation it is not exceeded. 

 ‘Hovering’ means staying in the same geographical position in the air. 

 ‘Assemblies of people’ means gatherings where persons are unable to move away 
due to the density of the people present. It is an objective criterion related to the 
possibility for an individual to move around in order to limit the consequences of an 
out-of-control UA. It was indeed difficult to propose a number of people above which 
this group of people would turn into an assembly of people: numbers were indeed 
proposed, but they showed quite a large variation. Qualitative examples of 
assemblies of people are: 

o sport, cultural, religious or political events; 

o beaches or parks on a sunny day; 

o commercial streets during the opening hours of the shops; and 

o ski resorts/tracks/lanes. 

 ‘Robustness’ means the property of mitigation measures resulting from combining 
the safety gain provided by the mitigation measures and the level of assurance and 
integrity that the safety gain has been achieved. 

 ‘Standard scenario’ means a type of UAS operation in the ‘specific’ category, as 
defined in Appendix 1 of the Annex, for which a precise list of mitigating measures 
has been identified in such a way that the competent authority can be satisfied with 
declarations in which operators declare that they will apply the mitigating measures 
when executing this type of operation. 

 ‘Visual line of sight operation’ (‘VLOS’) means a type of UAS operation in which, 
the remote pilot is able to maintain continuous unaided visual contact with the 
unmanned aircraft, allowing the remote pilot to control the flight path of the 
unmanned aircraft in relation to other aircraft, people and obstacles for the purpose 
of avoiding collisions. 

 ‘Beyond visual line of sight operation’ (‘BVLOS’) means a type of UAS operation 
which is not conducted in VLOS. 

 ‘Light UAS operator certificate’ (‘LUC’) means a certificate issued to a UAS 
operator by a competent authority as set out in part C of the Annex. 

 ‘Model aircraft club or association’ means an organisation legally established in 
a Member State for the purpose of conducting leisure flights, air displays, sporting 
activities or competition activities using UAS. 

 ‘Dangerous goods’ means articles or substances, which are capable of posing a 
hazard to health, safety, property or the environment in the case of an incident or 
accident, that the unmanned aircraft is carrying as its payload, including in particular:  

o explosives (mass explosion hazard, blast projection hazard, minor blast 
hazard, major fire hazard, blasting agents, extremely insensitive explosives);  
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o gases (flammable gas, non-flammable gas, poisonous gas, oxygen, 
inhalation hazard);  

o flammable liquids (flammable liquids; combustible, fuel oil, gasoline);  

o flammable solids (flammable solids, spontaneously combustible solids, 
dangerous when wet);  

o oxidising agents and organic peroxides;  

o toxic and infectious substances (poison, biohazard);  

o radioactive substances;  

o corrosive substances; 

 ‘Autonomous operation’ means an operation during which an unmanned aircraft 
operates without the remote pilot being able to intervene. An autonomous operation 
should not be confused with an automatic operation, which refers to an operation 
following pre-programmed instructions that the UAS executes while the remote pilot 
is able to intervene at any time. 

 ‘Uninvolved persons’ means persons who are not participating in the UAS 
operation or who are not aware of the instructions and safety precautions given by 
the UAS operator. 

 ‘Controlled ground area’ means the ground area where the UAS is operated and 
within which the UAS operator can ensure that only involved persons are present. 

 ‘Unmanned sailplane’ means an unmanned aircraft that is supported in flight by the 
dynamic reaction of the air against its fixed lifting surfaces, the free flight of which 
does not depend on an engine. It may be equipped with an engine to be used in case 
of emergency. 

 ‘Emergency response’ is an action taken in response to an unexpected and 
dangerous event in an attempt to mitigate its impact on people, property or the 
environment. 

 ‘Small unmanned aircraft’ means an unmanned aircraft weighing less than 55 
pounds on take-off, including everything that is on board or otherwise attached to the 
aircraft. 

 ‘Small unmanned aircraft system (small UAS)’ means a small unmanned aircraft 
and its associated elements (including communication links and the components that 
control the small unmanned aircraft) that are required for the safe and efficient 
operation of the small unmanned aircraft in the national airspace system. 

 As used in this document, the term “standards” refers to voluntary consensus 
standards developed in accordance with the principles outlined in the World Trade 
Organization’s Technical Barriers to Trade Agreement, the National Technology 
Transfer and Advancement Act of 1995, OMB Circular A-119, and ANSI’s Essential 
Requirements: Due process requirements for American National Standards. These 
principles provide that the process for standards development must be consensus-
based, open, have balanced participation, and include all the other elements that are 
the hallmarks of the international standards system.  
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2.2. Acronyms 

5G  Fifth Generation Mobile Networks 

A/NPA Advance Notice of Proposed Amendment 

AC Aircraft 

ACAS Airborne Collision Avoidance System 

ADS-B Automatic Dependent Surveillance-broadcast 

AEH Airborne Electronic Hardware 

AI Artificial Intelligence 

AIA Aerospace Industries Association 

ALT Accelerated Lifecycle Testing 

AMC Acceptable Means of Compliance 

ANS Air Navigation Services 

ANSI American National Standards Institute 

ANSP Air Navigation Service Provider 

API Application programming interface 

ARC Air Risk Class 

ARM Air Risk Mitigations 

ASD AeroSpace and Defence Industries Association of Europe 

ASD-STAN ASD branch focused on standardization 

ASTM American Society for Testing and Materials 

ATC Air Traffic Controller 

ATM Air Traffic Management 

ATOL Autonomous Take-Off and Landing 

ATS Air Traffic Service 

AUVSI Association for Unmanned Vehicle Systems International 

BVLOS  Beyond visual line of sight 

C2 Command and Control 

C3 Command, Control and Communication 

CA  Consortium Agreement 

CAA Civil Aviation Authority 

CAAC Civil Aviation Administration of China 

CAD  Computer Aided Design 

CAGR  Compound Annual Growth Rate 

CANSO Civil Air Navigation Services Organisation 

CE Conformité Européenne 

CFD  Computational Fluid Dynamics 

CG Center of Gravity 

CIS Common Information Service 

C-ITS Cooperative Intelligent Transport Systems 

CNC  Computer Numerical Control 

CNS Communication, Navigation and Surveillance 

COCESNA Central American Corporation for ANS 

CONOPS Concept of Operations 
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CPSS Cyber Physical Systems Security 

CTA Consumer Technology Association 

D&AW Design and Airworthiness 

DAA Detect and Avoid 

DB Decibels 
DG-
CONNECT 

Directorate-General for Communications Networks, Content and Technology 

DG-INEA Directorates-General Innovation and Networks Executive Agency 

DG-JUST Directorates-General Justice and Consumers 

DG-MOVE Directorates-General Mobility and Transport 

DG-RTD Directorates-General Research and Innovation 

DM Data Model 

DoD Department of Defence 

EASA European Union Aviation Safety Agency 

EC European Commission 

ECA Economic Commission for Africa 

ECLAC Economic Commission for Latin America and the Caribbean 

ED EUROCAE Document 

EEC European Economic Community 

EGNSS  European Global Navigation Satellite System 

ELORAN Long-Range Navigation 

ERA Enhanced RPAS Automation 

ERP Emergency Response Plan 

ESCAP Economic and Social Commission for Asia and the Pacific 

ESCWA Economic and Social Commission for Western Asia 

EU European Union 

EUCAR  European Council for Automotive R & D 

EUROCAE European Organisation for Civil Aviation Equipment 

EUSCG European UAS Standards Coordination Group 

EVLOS Extended visual line of sight 

FAA Federal Aviation Administration 

FAS Forum on Aeronautical Software 

FEA  Finite Element Analysis 

FLARM Flight Alarm 

FTS Flight Termination System 

GCS Ground Control Station 

GDPR General Data Protection Regulation 

GM Guidance Material 

GNSS  Global Navigation Satellite System 

GPS  Global Positioning System 

GPU  Graphical Processing Unit 

GRC Ground Risk Class 

GRM Ground Risk Mitigations 

GTR Global Technical Regulations 
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GUI  Graphical Use Interface 

GUTMA Global UTM Association 

HMI Human Machine Interface 

HUUVER  Hybrid UAV-UGV for Efficient Relocation of Vessels 

IAOPA International Council of Aircraft Owner and Pilot Association 

IATA International Air Transport Association 

IBAC International Business Aviation Council 

ICAO International Civil Aviation Organisation 

ICT Information and Communication Technologies 

ICT  Information and communications technology 

IEC International Electrotechnical Commission 

IEEE Institute of Electrical and Electronics Engineers 

IFALPA International Federation of Air Line Pilots’ Associations 

IFATCA International Federation of Air Traffic Controllers' Associations 

IFR Instrumental Flight Rules 

IGEAD Informal Group of Experts on Automated Driving 

ILS Instrument Landing System 

IoT  Internet of Things 

IP Information Paper 

IPR  Intellectual Property Rights 

IR Infrared 

ISO International Organization for Standardization 

IT Information technology 

ITC Inland Transport Committee 

JARUS Joint Authorities for Rulemaking on Unmanned Systems 

JAXA Japan Aerospace Exploration Agency 

JWG Joint Working Group 

LAANC Low Altitude Authorization and Notification Capability 

LIDAR Light Detection and Ranging 

LUC Light UAS Operator Certificates 

M&I Maintenance and Inspection 

MASPS Minimum Aviation System Performance Standards 

MoD Ministry of Defense 

MOPS Minimum Operational Performance Standards 

MS Member States 

MTOM Maximum Take-off Mass 

NAA National Aviation Authority 

NAS National Airspace System 

NASA National Aeronautics and Space Administration 

NATO North Atlantic Treaty Organization 

NCSL National Conference of State Legislatures 

NDB Non-Directional Beacon 

NFPA National Fire Prevention Association 

NIEM National Information Exchange Model 
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NPA Notice of Proposed Amendment 

OBD On-Board Diagnostic Systems 

OBM Open Business Model 

OEM Original Equipment Manufacturer 

OM Operations Manual 

OMB US Office of Management and Budget 

OOP Operations Over People 

OSD Office of the Secretary of Defense 

OSO Operational Safety Objectives 

PC Production Certificate 

PDRA Predefined Risk Assessment 

PM  Project Manager 

R&D Research and Development 

RADAR  Radio Detection And Ranging 

RDP Rolling Development Plan 

REC  RECTANGLE company 

RF Radio Frequency 

RPASP Remotely Piloted Aircraft Systems Panel 

RTC Restricted Type Certificate 

RTCA Radio Technical Commission for Aeronautics 

RTK  Real-Time Kinematic 

SAE  Society of Automotive 

SAIL Specific Assurance and Integrity Level 

SAR  Search and Rescue 

SARPs Standards and Recommended Practices 

SATCOM Satellite Communications 

SC Special Committee 

SCB Stakeholder Consultation Body 

SDO Standards Developing Organization 

SES Single European Sky 

SESAR Single European Sky ATM Research 

SME  Small and Medium-Sized Enterprise 

SOA Service-oriented Architecture 

SORA Specific Operations Risk Assessment 

STRIA Strategic Transport R&I Agenda 

STS Standards Scenario 

SUAS Small Unmanned Aircraft System 

SWAP Size, Weight and Power 

SWOT  Strengths, Weaknesses, Opportunities and Threats 

TC Technical Committee 

TC Type Certificate 

TCAS Traffic Alert & Collision Avoidance System 

TF Task Force 
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TMC  Technical  Management Committee 

TMPR Tactical Mitigation Performance Requirement 

TMZ Transponder Mandatory Zone 

TTFF  Time To First Fix 

UA  Unmanned Aircraft 

UA  Unmanned Aircraft 

UAM Urban Air Mobility 

UAS  Unmanned Aerial System     

UASSC Unmanned Aircraft System Standardization Collaborative 

UAV Unmanned Aerial Vehicle 

UAVSA  UAV Systems Association 

UGV  Unmanned Ground Vehicle 

UK United Kingdom 

UN United Nations 

UNECE  United Nations Economic Council for  

US United State 

USSP U-Space Service Provider 

UTM UAS Traffic Management 

UVSI Unmanned Vehicle Systems International 

UxS Unmanned Systems 

VFR Visual Flight Rules 

VHF Very High Frequency 

VLL Very Low Level 

VLOS  Visual line of sight 

VO Visual Observer 

VOR Very High Frequency Omnidirectional Range 

WG Working Group 

WP  Work Programme 
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3. U-Space regulatory framework 

Deliverable D6.1 Standardisation and regulatory analysis report [2] already presented the 
concept of U-space, its potential services and its relation with HUUVER; however, since that 
document was delivered some major steps have been made at European Level from the 
regulatory point of view. The European Commission published three official documents: 

 COMMISSION IMPLEMENTING REGULATION on a regulatory framework for the 
U-Space [5]. 

 COMMISSION IMPLEMENTING REGULATION (EU) amending Commission 
Implementing Regulation (EU) 2017/373 [6] as regards requirements for providers of 
air traffic management/air navigation services and other air traffic management 
network functions in the U-space airspace designated in controlled airspace [7]. 

 COMMISSION IMPLEMENTING REGULATION (EU) amending Regulation (EU) No 
923/2012 [8] as regards requirements for manned aviation operating in U-space 
airspace [9]. 

 

The most important one is the first one since it officially regulates the concept for the first 
time, the other two make amendments to past regulations so they are in line with the former. 

3.1. Commission’s regulatory framework for U-Space 

This section summarises the most relevant aspects of the implementing regulation [5] and 
it is directly linked to Section 6 since this regulation will impose some requirements for the 
HUUVER vehicle and its operation. 

The regulation states that each Member State (MS) will define “U-space Airspace” along its 
geography, where all this regulation will apply. 

Such Airspaces will entail a series of conditions and requisites (to be established by each 
MS) and each MS will also determine the type of vehicles and operations that may be carried 
out in there, with their specific requisites (yet to be fully defined). 

In any case, in all these U-space Airspace areas there will be a minimum of services: 
network identification service, geo-awareness service, UAS flight authorisation service and 
traffic information service (see Section 3.1.1); and each MS will also define the requirements 
for such services based on a risk assessment. 

Cross border operations are contemplated, provided both MS jointly decide on the specific 
U-Space Airspace, the services and the common information services. 

It contemplates two types of services: common information services and U-space services. 
The latter are discussed in Section 3.1.1 and they are focused on highly dynamic 
information. The former are focused on more static information such as the limits of the U-
Space airspace, the requirements (operational, aircraft, etc.), a list of certified U-Space 
service providers offering services in that U-Space airspace, etc. Each MS may designate a 
single common information service provider.  

It contemplates the data exchange among different U-Space service providers and even 
with air traffic services (manned aviation), which is especially relevant in controlled airspace 
around an airport. 
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3.1.1. U-Space Services 

3.1.1.1. Mandatory services 

Within a “U-Space airspace” the regulation states that at least the following U-space services 
are available (here is a summary, more information may be found in the original document 
[5]: 

1. Network identification services: “should provide the identity of UAS operators and 
the location and flight vector of UAS during normal operations and in contingency 
situations, and share relevant information with other U-Space airspace users”. 

2. Geo-awareness service: “should provide UAS operators with the information about 
the latest airspace constraints and defined UAS geographical zones information” 

3. UAS flight authorisation services: “should ensure that authorised UAS operations 
are free of intersection in space and time with any other notified UAS flight 
authorisation within the same portion of U-Space airspace. 

4. Traffic information Service: “should alert UAS operators about other air traffic that 
may be present in proximity to their UAS”. 

3.1.1.2. Optional services 

Each MS shall perform an airspace risk assessment and besides the mandatory services 
explained above some other services might be required: 

1. Weather information service: it should collect weather data and provide the UAS 
operator with actual weather and weather forecasts. 

2. Conformance monitoring service: it should detect deviations from flight 
authorisations and alert other UAS operators operating in the vicinity and other U-
Space service providers offering service in the same airspace. 

 

3.1.2. Potentially open issues 

After reading this first version of the regulation there are some points that might not be fully 
defined and which could be left for future amendments or could be defined in the future 
AMC. The most important ones that the authors have detected are presented below: 

 The regulation contemplates 4D trajectories, but it does not give information on how 
the space of that trajectory (3D) should be calculated or what buffers around the 
aircraft shall be maintained. 

 When describing the U-Space services, the regulation only talks about the 
information that the service should provide but it does not mention about getting such 
information, except for the weather information service where it specifies that one of 
the functions is to “collect weather data”. This leaves open the question on how these 
services should acquire the information they need, for example, whether each 
vehicle should broadcast its position and/or non-collaborative technologies should 
be used. 

 This new “U-space airspace” is not contemplated in current risk assessments 
(SORA); when it comes to airspace, current operations regulation 
(open/specific/certified) only contemplate whether the airspace is controlled or not 
(Class A to Class G). This could change lots of situations since, as the regulation 
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states, in these U-space airspace areas the operator will have a series of minimum 
services which could be understood as an increase in the level of safety; whereas 
flying outside these U-space airspace areas none of those services are granted. 

 The regulation contemplates one type of emergency procedure (loss of command 
and control link, in ANNEX IV); however, there are other critical situations, especially 
for BVLOS flights, for example a loss of the positioning information would mean that, 
even if the command and control link is working, the pilot is not sure where his/her 
aircraft is. 

3.2. Amending Commission Implementing Regulation (EU) 
2017/373 

That regulation refers to providers of air traffic management, so the amendment includes 
some modifications to take into account the relationship between those and the new U-
Space service providers. Especially, but not limited to: 

 Procedures and communication facilities. 

 Relationship in controlled airspace, where air navigation service provider will remain 
responsible for the provision of air navigation services to operators of manned 
aircraft. 

 Air traffic control units could temporarily limit the area within designated U-Space 
airspace in order to accommodate short-term changes in manned traffic demand. 

3.2.1. Potentially open issues 

After reading this amendment there are some points that might not be fully defined and 
which could be left for future amendments or could be defined in the future AMC. The most 
important one that the authors have detected is presented below: 

 This amendment contemplates that the air traffic control units can modify the 
dimensions of a U-space airspace; however, those dimensions are decided by the 
MS after a risk assessment, so it is not clear how this interaction will be done. 

3.3. Amending Regulation (EU) No 923/2012 

This regulation deals with rules of the air and operational provisions regarding services and 
procedures in air navigation so its main modification is to contemplate a U-Space airspace, 
similar to a radio mandatory zone or transponder mandatory zone (both terms exclusively 
used in manned aviation), where the (manned) aircraft should make itself electronically 
conspicuous to the U-space service providers. 

3.3.1. Potentially open issues 

After reading this amendment there are some points that might not be fully defined and 
which could be left for future amendments or could be defined in the future AMC. The most 
important one that the authors have detected is presented below: 

 As it is mentioned in the paragraph above, a manned aircraft should make itself 
electronically conspicuous to the U-Space service providers, which is a very relevant 
safety step; however, it is not clear how to actually do that. 
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4. Analysis and contributions to U-Space projects and working 
groups 

U-space framework is not only focused on the regulatory and standardisation activities, there 
are other initiatives and working groups that work to foster its development. This section 
briefly explains them and HUUVER interaction/contributions to U-space activities. 

4.1. Analysis of U-Space initiatives and working groups 

Besides regulatory and standardisation activities there are other initiatives that are working 
to foster the development of growth of this U-Space concept, this section highlights the most 
important ones. 

4.1.1. SESAR Joint Undertaking 

This organization is the division of SESAR (Single European Sky ATM Research) in charge 
of research and development activities in Air Traffic Management (ATM) and due to its 
nature it is now focusing in Unmanned Traffic Management (UTM) which in Europe is directly 
related to the concept discussed in this document “U-Space”. 

It partially finances different projects grouped in their level of readiness: 

1. Exploratory research: projects aimed at exploring new concepts that may or may not 
turn out to be feasible. 

2. Industrial research: projects aimed at assessing and validating concepts and 
technologies in early stages of their development; they usually include simulations 
or small real operations. 

3. Very large-scale demonstrations: projects that test concepts and technologies at 
large scale in real operations to prove their applicability in the real world. 

 

Through this approach SJU has and is partially funding different projects that focus on 
UTM/U-Space. To name a few: 

1. Exploratory research: CORUS, PODIUM, USEPE, ICARUS, etc. 
2. Industrial research: AURA, ERICA, etc. 
3. Very large-scale demonstrations: DOMUS, TINDAIR, etc. 

 

As part of their results, most of those projects elaborate a series of recommendations on 
future regulations and standards which are taken into account by regulatory bodies to draw 
regulations. 

4.1.2. GUTMA 

The Global UTM Association (GUTMA) is a consortium of UTM stakeholders from around 
the world which purpose is to “foster the safe, secure and efficient integration of drones in 
national airspace systems.” [10] And its mission is to “support and accelerate the transparent 
implementation of globally interoperable UTM systems.” [10]. 

It has several working groups: Aerial Connectivity Joint Activity, Data Exchange and UTM 
Architecture. 
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It also organises events including live demonstrations of new technologies and concepts 
where the relevant stakeholders gather4 to discuss the industry status and the next steps, 
they include people from key industries, regulatory bodies, standardisation bodies, etc. so 
they tend to have a notable reach and impact. 

4.1.3. European Network of U-space Demonstrators 

This network is a forum led by the European Commission which bundles together 
EUROCONTROL’s air traffic management expertise, SJU’s R&D management expertise 
and EASA’s regulatory competence. Its main goal is to share knowledge on how to keep 
drone operations safe, secure and green focusing on U-Space. 

The network is also open to all U-space projects that help opening the European drone 
services market. 

Its website [11] also includes a list with all the U-space test centres across Europe. 

4.2. Participation in U-Space projects and working groups 

4.2.1. Participation in AW-Drones webinar 

Primarily, the objective of the webinar was to present stakeholders with the identification and 
mapping between relevant standards and U-Space regulatory requirements, so that they 
could understand priorities and needs for its implementation in Europe. In addition, the 
webinar provided participants the chance to ask questions and share their views with the 
project team, Standard Design Organizations experts, and officers from the European 
Commission and EUROCONTROL. 

An overview of the AW Drones project was initially provided, highlighting in particular the 
need for a set of recommended industry standards to allow operators to comply with 
regulatory requirements. 

The EU regulatory framework for U-Space was described, outlining the relation between 
UAS operators, U-Space Service Providers (USSP), and Air Traffic Service Providers 
(ATSP). After that, EUROCONTROL provided the perspective of R&D on U-Space, 
expanding on CORUS’s Concept of Operations for European UTM systems.  

Two presentations from the point of view of the project followed: 

 Firstly, an assessment of U-Space standards was performed, explaining the 
relationship between Common Information Services (CIS) and USSP, and 
presenting the set of U-Space services that were analysed within the project.  

 Secondly, a member of the project showed results from the survey conducted on 
behalf of AW-Drones about the operator’s perspective of SORA, expanding on the 
current and near-future situation for multiple market sectors in the European UAS 
industry. 

                                                
4 Prior to Covid Pandemic, current events are fully online.  
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4.2.2. Participation in SESAR U-Space Consolidated research 
results webinar 

This webinar was presented by members of SESAR JU, and focused on the research work 
that has been done over the last years in the field of U-Space. It started with an introduction 
of SESAR’s work plan since 2017: 

 2017: Initial period of planning and definition of a master plan  

 2017-2019: Execution of 9 projects with the aim of defining the use cases and 
implementation of U-Space in Europe. CORUS was the main core of SESAR’s work 
plan. 

 2018: Preparation of demonstrator projects 

 2019: Flight trials to demonstrate U-Space services and integration with different 
UAS. 

 2019-2020: Conclusions and way forward  
 

After the introduction, the presentation focused on the definition of the U-Space services, 
dividing them from the simplest ones to the most advanced ones in four categories; U1, U2, 
U3 and U4. Figure 2 (shared in the webinar) shows a more detailed classification of all these 
services. 

 

Figure 2: U-Space services classification 

During the research program of SESAR, all U1 and U2 services were demonstrated, in low 
risk operations and with supervised encounters with manned aviation. The services that 
required the management of an unusual situation (emergencies, incident reporting and 
investigation) had less coverage. It was remarked that one of the main open issues for the 
implementation of the U-Space services is to have a common altitude reference.  

Regarding the U3 services, it was stated that SESAR partially demonstrated some of them 
but that it will need from Research and Development activities to reach a level of maturity in 
the future.  
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To conclude the webinar, a discussion about the interfaces with ATC and the challenges of 
urban air mobility (UAM) was performed.  

4.2.3. Participation in ICAO UTM Framework webinar 

This webinar was presented by Mark Wuennenberg who is the Technical Officer from the 
Remotely Piloted Aircraft Systems Section at the Air Navigation Bureau from ICAO. 

The presentation aimed to carry out an analysis of the current situation in the design of the 
UTM framework (Unmanned Aircraft System Traffic Management) and what future services 
and features will be like when implemented. Important issues were analysed such as who 
will be responsible for this administration, what will be the objectives of this new framework 
and what are the challenges to be faced in the future. 

Some important issues were developed: 

 This framework must have typical capabilities of a UTM system and capable of 
integrating or interacting with current ATM systems. 

 UTM requirements and considerations need to be defined at a high level. 

 A framework proposal (RPI) is proposed. 

 The development of this new framework must be done in collaboration with the 
industry.  

Some principles must be taken into account, for example there must be a regulatory agent 
that can oversee the development of the architecture as well as manage in a similar way as 
in traditional ATM services. The prioritization of current general aviation policies over UTM 
practices is proposed, since one of the objectives is to affect manned aviation as little as 
possible. 

On the other hand, some of the services that this UTM framework would provide are: 
Situational Awareness, Conflict Management, Separation Provision (Tactical de-confliction, 
Detect & Avoid), Collision Avoidance, and Information to other essential services 
(Monitoring, Emergency Management, Recording and Analysis…) 

In addition, the challenges that will be faced soon were raised, such as: Classification and 
access to airspace, Rules of the air, operational procedures, and determination of 
responsibilities, UTM system certifications and standards. 

As a conclusion, it can be said that U-space services and UTM framework, at this time, are 
constantly being designed and evolving to create an air management system that is safety 
but at the same time security, compatible and complementary to conventional ATM services. 
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5. Overview of U-space related standards 

This section briefly deals with some of the standards developed (or under development) 
related to UTM, and therefore affecting the purpose of U-Space services; as it has been 
previously explained, they are not taken into account for Deliverable D6.2 Standardisation 
report [4]. 

Since the standards organizations were already introduced in D6.2 Standardisation report, 
this section directly mentions the standards (or standards in development). 

5.1. ISO 

This organization has developed a standard directly linked to UTM: 

 ISO/TR 23629-1:2020: UAS traffic management (UTM) — Part 1: Survey results on 
UTM 

And it is working on other standards: 

 ISO/CD 23629-5: UAS traffic management (UTM) — Part 5: UTM functional structure 

 ISO/FDIS 23629-7: UAS traffic management (UTM) — Part 7: Data model for spatial 
data 

 ISO/AWI 23629-8: UAS Traffic Management (UTM) — Part 8: Remote identification. 

 ISO/CD 23629-12: UAS traffic management (UTM) — Part 12: Requirements for 
UTM services and service providers 

5.2. ASTM 

This organization is working on several standards directly linked to UTM: 

 ASTM WK69690: New Specification for Surveillance UTM Supplemental Data 
Service Provider (SDSP) Performance. 

 ASTM WK73142: New Specification for Weather Supplemental Data Service 
Provider (SDSP) Performance 

 ASTM WK63418: New Specification for UAS Traffic Management (UTM) UAS 
Service Supplier (USS) Interoperability 

 

5.3. EUROCAE 

As it was presented in D6.2 Standardisation report [4], the most relevant working group is 
the 105 (Unmanned Aircraft Systems (UAS)) and within it, several subgroups dedicated to 
UTM: 

1. SG-3 (or SG-30): UTM 
2. SG-31: UTM – General 
3. SG-32: UTM E-Identification 
4. SG-33: UTM Geo-Fencing 

 

The two subgroups that have been working more actively are the 32 and the 33, the former 
is working on a standard and the latter has published two standards; these are the two 
subgroups this section focuses on.  
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On the other hand, the SG-31 is more focused on management tasks and work plans for 
EUROCAE’s UTM approach. 

Finally, the SG-3 has been restructured after the U-space regulation release (see Section 
3) and will likely concentrate most efforts on UTM from now on aligning them with such 
regulation and especially future U-space AMC. Figure 3 shows the planned standards from 
SG-30; unlike previous documents, now the concept “U-space” directly appears in some 
titles. 

 

 

Figure 3: planned standards from EUROCAE WG105 SG3. 

 

5.3.1. SG-32 UTM E-Identification 

This subgroup is working in two documents aiming at specifying the minimum performance 
expected from e-Identification solutions focusing on the e-Identification function meant to 
provide surveillance information generated by a UAS, i.e. either from the unmanned aircraft 
(UA) itself or its remote pilot station (RPS), at destination of other UAS and U-space 
services. 

1. Minimum Aviation System Performance Standard for UAS E-Identification 
2. Minimum Operational Performance Standard for UAS E-Identification 

 

As an EUROCAE member, EVADS, had access to a draft version of the second document 
which is analysed below, to assess its potential relation with HUUVER. 

 

5.3.1.1. Minimum Operational Performance Standard for UAS E-
Identification 

5.3.1.1.1.  Introduction and scope 

This document was elaborated by the Working Group 105 (“UAS”) and Sub-Group 32 (“e-
Identification”) of EUROCAE. E-identification for UAS is applicable to all three EASA 
categories. In the Certified Category is based in a necessary regulatory approval, but in the 
Specific and Open Category there is no direct involvement of the aviation authority to 
approve parts, equipment or functions. Alternatives procedures, administrated by 
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manufacturers, UAS operators or third-party independent assessment bodies apply in the 
open and specific category. 

Before analysing the document, it is relevant to take into account the definition of these two 
concepts: 

 E-Identification: Transmission of information about the UA in operation allowing 
electronic identification of its state, registration and status, as well as intent. It is 
mainly aimed for safety (surveillance) purposes. The information is meant to be 
shared via a network with UTM services (U-space Services) and possibly exchanged 
with other UA. 

 Direct Remote Identification: Local broadcast of information about a UA in 
operation, including the marking of the UA, so that this information can be obtained 
without physical access to the UA. 

 
Considering this, it can be deduced that E-identification aims to guarantee the term safety 
(traffic management purposes), while Direct Remote Identification is based on security (law 
enforcement, homeland protection, general public privacy ...). However, both identification 
systems share a subset of similar information, but their respective purpose is different. There 
are elements of the dataset common to both. E.g. UA Registration Number, UA 3D Position 
(Latitude, Longitude, and Altitude). 

5.3.1.1.2. Information included in e-identification 

e-Identification systems shall provide information of at least the following topics: 

 UA identity 

 Current position of the UA 

 Reported position 

 Timestamp 

 Speed vector 

 Additional information (e.g. health status)… 

5.3.1.1.3. Transmission  

5.3.1.1.3.1. Introduction 

The following concepts/processes are defined in the document: 

 e_Identification data collection: 

o From UA and RPS sensors, e.g. UA id, position and velocity (GNSS), link C2 
status, timestamp. 

 Processing of transmission of the e-Identification message: 

o The collected data is processed and the message is formatted to send it. The 
information does not need to be sent as a whole (dataset) but in different 
fragments of messages. 



Hybrid UAV-UGV for Efficient Relocation of 
Vessels 

D6.4 U-Space deployment report 

 
 

 

File: HUUVER D6.4 U-Space deployment report-v01.docx 

 Page 26 of 35 

 

 Emission of the message: 

o Over-the-air transmission of the different messages previously formatted with 
the chosen low-level protocols. Includes serialization, parsing, verification, 
and authentication and contain in stream packet features. The protocol is not 
yet defined by the WG-105. 

 Receiving the message:  

o It is the opposite side to the emission. It must include procedures for de-
serialization of messages and validation. 

 Processing of the received message: 

o It processes the message content and rebuilds the detailed e-identification 
dataset. This part may be optional depending on the connecting receiver that 
may already include this. 

 Distribution of data: 

o It provides as an interface the data to the different applications and services. 
A candidate protocol for this is ASTERIX that can be updated or 
supplemented (e.g. with GeoJSON). 

5.3.1.1.3.2. Possible technologies 

The posible technologies that are considered to fit the requirements of the e-identification 
are: 

 FLARM 

 1090ES 

 Blip 

 Dronetag 

 ASTERIX 

5.3.1.1.4. Requirements 

5.3.1.1.4.1. Transmission rate 

 State Data Transmit Rate 

o Separation minimum= 100m 

o Minimum transmit rate = 2Hz (with GNSS receiver refreshing at 2Hz) 

o GNSS receivers update rate =5-10Hz 

 Identification and Status Data Transmit Rate 

o May be lower than the one for State Data Elements; and depending on 
Air/Ground Mode 

o Shall be updated and transmitted at soon as a change occurs or at 0.1Hz 
rate as a minimum otherwise 
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 Intent Data Transmit Rate 

o Shall be transmitted periodically and fast enough to allow tracking. (should 
be similar than State Data Transmit Rate in manual mode and similar to 
Identification and Status Transmit Rate in auto mode) 

5.3.1.1.4.2. Frequencies 

 C2 Link frequencies (RF) 

o RLOS communications (434MHz, 868MHz, 2.4GHz, 5GHz) 

o Cellular mobile communications (GSM, 3G, 4G, 5G) 

o C-band (5030-5091MHz) for safety-of-life communications allocated 
spectrum by ITU-R 

o C-band, Ku-band and Ka-band for SATCOM BRLOS communications 

o L-band (1800MHz-2500MHz) 

 Other radio frequency uses: GNSS, with constellations (Galileo, GPS, GLONASS, 
Beidou) operate in L-band 

5.3.1.1.5. Relevance to the HUUVER solution 

This standard is expected to be relevant for the HUUVER solution since some kind of 
identification is expected to be needed according to the mandatory Uspace services (see 
Section 3.1.1.1); nevertheless, AMC are yet to be defined so the standard and their 
relevance may suffer some changes. 

5.3.2. SG-33 UTM Geo-Fencing 

This subgroup has published two standards: 

1. ED-269-Minimum Operational Performance Standard for Geofencing. This standard 
specifies the data model and interface protocol for the delivery of the UAS 
geographical zone information to UAS and users, independently of the way this 
information is developed and maintained. It will be complemented with the 
PrEN4709, once published, which will include detailed verification procedures. 

2. ED-270-Minimum Operational Performance Standard for Geocaging. This standard 
specifies the minimum performance expected from the Geocaging function, without 
prescribing its design and implementation as far as possible. 

 

None of these standards are specifically asked for as acceptable means of compliance with 
European regulation referent to UAS operations [12] for the risk level operations planned for 
HUUVER. They could be relevant for future means of compliance with European regulation 
referent to U-space, which have not been defined yet, especially for the “Geo-awareness 
service”. 

That being said, after EUROCAE’s restructuration, mentioned previously in this Section, it 
is likely that new standards are published (by SG-3) that better fit future AMC for U-space 
regulation.  
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In any case, these standards should be likely taken into account from two points of view: 

 U-space service providers should comply with them, especially when referring to 
data related specifications (structure, transmission, etc.). 

 They may also affect the UAS since, as it is stated in both standards (ED-269 and 
ED-270), Geocaging and Geofencing functions consist in “a set of hardware and /or 
software components inside the UAS, either in the remote pilot station and/or on 
board the UA itself” 

 

As a conclusion, these standards (ED-269 and ED-270) are interesting and relevant, 
especially for UTM/U-space activities; nevertheless, UTM developments fall beyond the 
scope of HUUVER and, furthermore, these standards are not required by the AMC [12] to 
regulation for operation of unmanned aircraft [13], see D6.3 Regulatory framework report [3] 
for further information. 

It is likely that these standards will be superseded by new UTM EUROCAE’s standards 
better fitted to future AMC for U-space regulation, see Figure 3. 

 

5.3.3. Other related documentation 

Besides the UTM specific standards explained above, currently there are other EUROCAE 
documents relevant for UTM/U-space development: 

 ED-76A-Standards for processing aeronautical data: This document was prepared 
jointly by EUROCAE Working Group 44 "Aeronautical Databases" and RTCA SC-
217 "Aeronautical Databases" and it provides recommended minimum requirements 
for the processing of aeronautical data. 

 ED-153-Guidelines for ANS software safety assurance: This document, prepared by 
EUROCAE Working Group 64 and it offers guidance on how to assure that the risk 
associated with deploying the software associated to safety-critical Air Navigation 
Service (ANS) is reduced to a tolerable level. However, this document considers 
aircraft software out of scope and is therefore limited to the “ground” segment of 
ANS. 

 

Both documents are very low level and do not affect HUUVER. 

 

5.4. IEEE 

In this case the following draft standard was found related to U-Space: 

 P1939.1: Standard for a Framework for Structuring Low Altitude Airspace for 
Unmanned Aerial Vehicle (UAV) Operations: This standard defines a structure of low 
altitude airspace for efficient Unmanned Aerial Vehicle (UAV) traffic management. 
The standard elaborates the structural low altitude based on UAV low altitude public 
air routes from five parts: grid technology, remote sensing data, communication and 
networking, route planning, operation and management. 
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5.5. SAE International 

One standard was found under development: 

 AIR6388: Remote Identification and Interrogation of Unmanned Aerial Systems. 
 

And a document of guidelines/recommendations: 

 ARP####: Access to controlled airspace. 

5.6. Other standards 

The previous points within this section dealt with the most relevant organisations but other 
standards might be found that could impact U-Space somehow (once everything is more 
defined); however, they might not be directly related, since they belong to organizations 
without European jurisdiction or they are more focused on military aspects; they are 
summarised in Table 1. 

Name Type Status Organization 

Aerospace series - Unmanned Aircraft 
Systems (UAS) – Security requirements 

Standard/Sp
ecification planned ASD-STAN 

EUROCONTROL-SPEC-0102: Specifications 
for the Use of Military Unmanned Aerial 
Vehicles (UAV) as Operational Air Traffic 
(OAT) outside segregated airspace 
specification 

Standard/Sp
ecification published 

EUROCONTR
OL 

TSO-C74d Air Traffic Control Radar Beacon 
System/Mode Select (ATCRBS/Mode S) 
Airborne Equipment 

Standard/Sp
ecification published 

FAA Federal 
Aviation 
Administration 

TSO-C112e Air Traffic Control Radar Beacon 
System/Mode Select (ATCRBS/Mode S) 
Airborne Equipment 

Standard/Sp
ecification published 

FAA Federal 
Aviation 
Administration 

TSO-C195b Avionics Supporting Automatic 
Dependent Surveillance - Broadcast (ADS-B) 
Aircraft Surveillance 

Standard/Sp
ecification published 

FAA Federal 
Aviation 
Administration 

TSO-C154c: Universal Access Transciever 
(UAT) Automatic Dependent Surveillance-
Broadcast (ADS-B) Equipment 

Standard/Sp
ecification published 

FAA Federal 
Aviation 
Administration 

STANAG 7234 - AATMP-51: Remotely Piloted 
Aircraft Systems (RPAS) Airspace Integration 
(AI) 

Standard/Sp
ecification published NATO FINAS 

DO28-364 Minimum Aviation System 
Performance Standards (MASPS) for 
Aeronautical Information/Meteorological Data 
Link Services 

Standard/Sp
ecification published RTCA 

DO-358: Minimum Operational Performance 
Standards (MOPS) for Flight Information 
Services Broadcast (FIS-B) with Universal 
Access Transceiver (UAT) 

Standard/Sp
ecification published RTCA 

Table 1: other standards related to U-Space.  
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6. Related requirements 

After analysing the U-Space framework in this document (especially the regulation in Section 
3) some requirements shall be drawn for the HUUVER solution, which are not contemplated 
in D6.3 Regulatory framework report [3] where the aspect of U-Space is not taken into 
account. 

The requirements in that deliverable are divided into three use cases since the level of detail 
of the regulation affecting them is enough to differentiate certain aspects; however, the 
regulation dealt within this deliverable (U-Space) is rather general so it is neither needed nor 
feasible to get into the detail of a use case, not even a generic one. Therefore, the 
requirements are drawn generically for any kind of operation, and summarised in Table 2. 

It is important to highlight two aspects about the requirements proposed in the table: 

 They are recommended requirements derived from the regulation, but the official 
requirements will be defined when the AMC are published. 

 These requirements only affect should HUUVER need to operate in a U-Space 
Airspace (which is yet to be defined in each country). 

 

Requisite Description 

UAS capabilities and 
performance requirements 

These capabilities and requirements will be determined 
by each MS for each U-Space airspace. But at the 
moment there is no specific information about it. 

Applicable operational 
conditions 

They will be determined by each MS for each U-Space 
airspace. But at the moment there is no specific 
information about it. 

GCS with internet data 
connection 

The Remote Pilot (in the GCS) must be able to transmit 
(receive and send) situation changes through the 
corresponding U-Space Service Providers 

Constant communication 
between vehicle and GCS 

Related to the previous point. So any change in situation 
can be contemplated by the vehicle in short notice. 

Provide the geographical 
position of the remote pilot or, 
if not available, the take-off 
point of an operation 

This might be embedded in some identification data 
transmission, but it is not yet defined. 

Probably the ability to provide 
to a U-Space service provider 
some live information of the 
vehicle (position, heading, 
etc.) 

The regulation states that the U-Space services should 
provide such information but it is not clear how they will 
acquire it. A logical way would be by means of a 
collaborative way (broadcasting information) from each 
vehicle. 

Related to the previous point, 
the regulation mentions 
several times the need to 
transmit information at a 
certain rate, which is still to be 
defined 

During aerial operations, it is very important to have all 
the relevant information as quickly as possible. 
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Requisite Description 

The aircraft should have a 
unique serial number; or if it is 
privately built, the unique 
serial number of the add-on 

This is needed for the flight authorisation request. 

Have an identification 
technology. (The regulation 
does not specify which one.) 

This is needed for the flight authorisation request. 

The operator should have a 
registration number and when 
applicable so should do the 
UA 

This is needed for the flight authorisation request. 

Table 2: requirements for HUUVER, extracted from U-Space regulation. 
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7. U-Space Guidelines and Recommendations 

As it has been explained through this document, U-Space is still under development so this 
section presents a series of potential guidelines and recommendations that could be 
followed even after the end of the project, in order to align HUUVER vehicle and operations 
to new U-Space advances. 

 U-Space services regulation will be more focused on companies that provide those 
services, which falls beyond the scope of the current project. Nevertheless, HUUVER 
vehicle and operations might be affected (see Section 6 for some preliminary 
examples) so it is important to be in the loop of these U-space advances (working 
groups, projects, standards, etc.); Section 4 provides a starting point. 

 Related to the previous point, being in the loop of U-space SJU projects might be 
very useful (most of them publish their results) because they usually elaborate a 
series of recommendations that are later taken into account by regulation and 
standardisation bodies. 

 As it has been presented in Section 3, there are still a lot of aspects to be defined 
regarding U-Space regulation so it could be a good idea to leave some design 
aspects as open as possible so minor changes are required when such regulation is 
fully defined. But on the other hand, they should be defined well enough to allow for 
operations within the current regulatory framework besides U-Space (explained in 
detail in D6.3 Regulatory framework report [3]); since the definition of the 
corresponding AMC might take some time. Therefore, a trade-off is needed. 

 Related to the previous point, and as it has been presented both in this document 
and in D6.3 [3], lots of regulatory aspects depend on the specific MS where the 
operation is planned. There are indeed some common and high level aspects set at 
European level and no major differences are expected from one country to another, 
but the operator must be aware that being granted operations in country A does not 
mean these operations are also granted in country B. 

 The previous point is especially important at the planning stages for different 
operations since obtaining the corresponding permits for a certain operation in a 
specific country might take a long time (weeks or even months) and once it is 
obtained, the process might need to be repeated for another country with the 
corresponding bureaucracy elapsed time. 

 Since the amount of information is high and complex and could vary from one country 
to another, it could be a good idea that the UAS operator focuses on a specific 
country (or a few of them) to start tracking the regulatory changes, because trying to 
follow advances in all European countries might be unfeasible (especially for small 
operators with limited resources). 

 Related to the previous point, the definition of U-Space Airspaces is especially 
relevant since it will give the operator an idea of where it is easier to operate. 

 It could be a good idea to start checking U-Space service providers. As it has been 
explained in Section 3 there are still lots of things to define, but getting familiarized 
with them is an important aspect to smooth future procedures and operations. 
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 Some operations are not required to follow this U-Space regulation for example if 
they are done outside a U-Space Airspace or they are some special operations 
(search and rescue, border control, etc.).  
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8. CONCLUSIONS 

After the U-Space study performed in this document, these are the main conclusions: 

 The U-Space regulation is still an ongoing process in its early stages, although some 
firm steps have already been made at European level by defining some 
implementing rules and amendments (see Section 3). Nevertheless, some potential 
open issues and gaps have been identified: trajectories definition, information 
provision, relationship between U-space airspaces and current types of airspaces 
(controlled vs uncontrolled), emergency procedure management, U-space airspace 
modifications, etc. Some of them will be likely defined by the future AMC or delegated 
to each MS. 

 There is also a lot of work to be done by national regulatory bodies since the 
European regulation delegates most of the requisites to each Member State (MS). 

 As it happens with other regulations (see D6.3 Regulatory framework report [3]) U-
Space regulation will be different from one country to another. Europe will indeed set 
some common/minimum aspects, but each country could ask for different 
requirements and this is something the UAS operator needs to be aware of. 

 The previous points might hinder the increase of UAS operations and also the 
development/creation of international UAS operators since they would require 
enough resources to tackle and study specific regulations from several countries. 

 There is a special interest in developing this U-Space framework since it is a key 
development to foster UAS operations, which can be seen after the high number of 
initiatives and projects (mainly from the industry) in progress. 

 Nevertheless, this rapidly evolving environment is a double edge sword because it 
allows for several discoveries at the initial stages but at the end of the road most of 
this useful work is being done in parallel from different initiatives; and this is where 
standardisation work is very important, to ensure the work at the final stages, which 
will have the greatest impact in the real world, is homogenized, aligned and 
optimized. 

 As it has been explained here and in the other deliverables of this WP, UAS and 
especially U-Space are a rather new paradigm with lots of safety issues, which leads 
to the regulatory bodies to usually be one step behind industry’s technological 
advances in order to be able to make solid decisions. 

 One of the most important parts of this document is the guidelines of Section 7, which 
could be used for HUUVER future work. 

 Regarding standardisation efforts in U-space/UTM, the most important organizations 
are working on them but they are still in their early stages, see Section 5. 

 After analysing all the aspects in this document it can be said that HUUVER 
operation is feasible, although close attention shall be put in the work being done by 
international organizations (mainly EASA and standardisation bodies) and national 
regulatory bodies (from each MS) to ensure this feasibility is maintained when the U-
Space framework evolves. 
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