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1. INTRODUCTION 

An initial and thorough analysis of the regulatory framework relevant for HUUVER was 
carried out in D6.1: Standardisation and regulatory analysis report [1]; which served as a 
starting point for the project. Nevertheless, unmanned vehicles are a fast-paced and 
continuously evolving industry so since that deliverable was finished some changes have 
taken place. 

This document analyses how the regulatory framework has changed ever since and 
provides some guidelines and recommendations applicable to HUUVER. 

Section 3 analyses the changes in the regulatory framework relevant for HUUVER since the 
D6.1: Standardisation and regulatory analysis report [1] was delivered and it also includes 
the active participation in several regulatory actions and procedures by the consortium. The 
section does not contemplate the U-space framework, which is done in a specific 
deliverable: D6.4 U-Space deployment report [2]. The reason for this is that 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. For example, the regulation for the operation of UAS has the corresponding AMC, but 
the regulation for U-Space does not have AMC yet (see D6.4 U-Space deployment report 
[2]). 

Section 4 takes into account the current regulatory framework and provides some guidelines 
and recommendations to be used as a support for an operator interested in operating some 
of the HUUVER use cases. 

Finally, Section 5 provides some conclusions. 
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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. 

 ‘Geo-awareness’ means a function that, based on the data provided by Member 
States, detects a potential breach of airspace limitations and alerts the remote pilots 
so that they can take effective immediate and action to prevent that breach. 

 ‘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. 

 ‘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 
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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);  

o gases (flammable gas, non-flammable gas, poisonous gas, oxygen, 
inhalation hazard);  
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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 

AGL Above Ground Level 

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 
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CONOPS Concept of Operations 

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 
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GTR Global Technical Regulations 

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 
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NIEM National Information Exchange Model 

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 
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TF Task Force 

TMC  Technical  Management Committee 

TMPR Tactical Mitigation Performance Requirement 

TMZ Transponder Mandatory Zone 

TSA Temporary Segregated Area 

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. Analysis and contributions to regulatory on-going processes 

As it has been previously explained, HUUVER operates both on the ground and in the air 
and D6.1 Standardisation and Regulatory Analysis Report [1] presented the regulatory 
framework to operate in both mediums (in Europe). Since that document was delivered (May 
2020), no changes have been identified in regulatory framework for the UGV operation, this 
is why this section only contemplates UAS operation. 

3.1. Analysis of the regulatory changes 

This section gathers the most relevant changes in the European Regulatory framework of 
UAS operations since the delivery of D6.1 Standardisation and Regulatory Analysis Report 
[1] in May 20201. The aim of this analysis is to update the previous one in order to have a 
complete base of knowledge to develop the Guidelines for the operation of the HUUVER 
platform. 

Table 1 summarises the most relevant regulatory material released by EASA in this period, 
which will be analysed individually along this section: 

ID Organization Title 

1 EASA 
NPA 2020-07: Unmanned aircraft system beyond visual line of sight 

operations over populated areas or assemblies of people in the specific 
category 

2 
EASA (EU) 2020/1058 of 27 April 2020 amending Delegated Regulation (EU) 

2019/945 as regards the introduction of two new unmanned aircraft 
systems classes 

3 
EASA (EU) 2020/639 of 12 May 2020 amending Implementing Regulation (EU) 

2019/947 as regards standard scenarios for operations executed in or 
beyond the visual line of sight 

4 
EASA (EU) 2020/746 of 4 June 2020 amending Implementing Regulation (EU) 

2019/947 as regards postponing dates of application of certain 
measures in the context of the COVID-19 pandemic 

5 
EASA ED Decision 2020/022/R of 17 December 2020 updating Acceptable 

Means of Compliance and Guidance Material to Regulation (EU) 
2019/947 

6 EASA Special Condition Light UAS 

7 EASA 
EASA Easy Access Rules Unmanned Aircraft Systems (Regulation (EU) 

2019/947 and Regulation (EU) 2019/945) 

Table 1: Summary of relevant regulatory material released by EASA since May 2020 

  

                                                
1 The European Commission also published some regulation regarding U-Space, but this is explained in a dedicated 
deliverable (which is delivered together with this one): D6.4 U-Space deployment report [12]. 
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 NPA 2020-07: Unmanned aircraft system beyond visual 
line of sight operations over populated areas or 
assemblies of people in the specific category 

This document was described in detail in the deliverable D6.1 Standardisation and 
Regulatory Analysis Report [1]. In line with the collaboration with the on-going regulatory 
process, the following comments were provided to the document: 

 

Comment Proposed solution 

The applicants should be able to propose 
mitigations in order to reduce the risk of the 
operation and therefore the SAIL. The 
effectiveness of a mitigation measure 
should depend on the measure itself and 
not on the nature of the operation. For 
example, in an operation with a high 
intrinsic GRC (7) the applicant should be 
able to reduce the kinematic energy of the 
impact and therefore the GRC with an 
emergency parachute or another effective 
measure, as proposed in AMC & GM to 
Commission Implementing Regulation (EU) 
2019/947. In the same way, the final SAIL 
of the operation should not be defined 
exclusively by the GRC as it depends also 
on the ARC. The risk of the operation can 
be reduced by taking into account effective 
measures in order to assure the safety in a 
populated area or over an assembly of 
people. Some examples of features that are 
key to safely operate in the scenarios 
mentioned in the NPA are integrity, 
precision and availability of the positioning 
system. These can be achieved, for 
example, with the use of EGNOS or Galileo. 

Considering the prior argumentation, we 
believe in Table 2 ‘Intrinsic ground risk 
classes (GRC) determination’, the intrinsic 
GRC of operations over populated areas 
with more than 4kg of MTOM should be 
clearly defined in the NPA. Consequently, 
the applicant could have the possibility to 
reduce the final GRC and SAIL. 

Table 2: Comments given to EASA about NPA 2020-07 

 (EU) 2020/1058 of 27 April 2020 amending Delegated 
Regulation (EU) 2019/945 as regards the introduction of 
two new unmanned aircraft systems classes 

3.1.2.1. Introduction 

This amendment to the Delegated Regulation (EU) 2019/945 introduces two new classes of 
UAS apart from the C1, C2, C3 and C4 ones described in D6.1 Standardisation and 
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Regulatory Analysis Report [1]. These two new classes are called C5, and C6 and are 
related to the two standard scenarios described in Section 3.1.3. 

The aim of these section is to described these two new UAS classes and explain the 
relevance that they have to the HUUVER solution 

3.1.2.2. Class C5 

Class 5 UAS have been defined to fit the requirements of STS01-VLOS over a controlled 
ground area in a populated environment. (Section 3.1.3.1). C5 is a modification of C3, so 
basically they have to meet all the requirements of class C3 except two: 

 have a maximum attainable height above the take-off point limited to 120 m or be 
equipped with a system that limits the height above the surface or above the take-
off point to 120 m or to a value selectable by the remote pilot. If the value is 
selectable, clear information about the height of the UA above the surface or take-
off point during flight shall be provided to the remote pilot; 

 be equipped with a geo-awareness function that provides:  

o an interface to load and update data containing information on airspace 
limitations related to UA position and height imposed by the UAS 
geographical zones, as defined by article 15 of Implementing Regulation (EU) 
2019/947, which ensures that the process of loading or updating of this data 
does not degrade its integrity and validity;  

o a warning alert to the remote pilot when a potential breach of airspace 
limitations is detected; and  

o information to the remote pilot on the UA’s status as well as a warning alert 
when its positioning or navigation systems cannot ensure the proper 
functioning of the geo-awareness function; 

 

 

Figure 1: Schematic diagram of C5 class 

 

Additionally, they have to meet a set of new requirements that define this C5 class. These 
requirements are the following: 

 be an aircraft other than a fixed-wing aircraft unless tethered;  

 optionally be equipped with a geo-awareness function that complies with the 
requirement previously defined for C3 aircraft.  
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 during flight, provide the remote pilot with clear and concise information on the height 
of the UA above the surface or take-off point;  

 unless tethered, be equipped with a low-speed mode selectable by the remote pilot 
and limiting the ground speed to not more than 5 m/s;  

 unless tethered, provide means for the remote pilot to terminate the flight of the UA, 
which shall:  

o be reliable, predictable and independent from the automatic flight control and 
guidance system; this applies also to the activation of this means;  

o force the descent of the UA and prevent its powered horizontal displacement; 
and  

o include means to reduce the effect of the UA impact dynamics;  

 unless tethered, provide the remote pilot with means to continuously monitor the 
quality of the command and control link and receive an alert when it is likely that the 
link is going to be lost or degraded to the extent of compromising the safe conduct 
of the operation, and another alert when the link is lost; 

 include in the manufacturer’s instructions a description of the means to terminate the 
flight.  

 A class C5 UAS may consist in a class C3 UAS fitted with an accessories kit that 
ensures the conversion of the UAS C3 into a class C5 UAS. The accessories kit shall 
not include changes to the software of the class C3 UAS. The accessories kit shall 
be designed, and each accessory shall be identified, to ensure a complete and 
correct installation by a UAS operator on a class C3 UAS following the instructions 
provided by the manufacturer of the accessories kit. The accessories kit may be 
placed on the market independently from the class C3 UAS for which they ensure 
the conversion. In this case, the manufacturer of the accessories kit shall place on 
the market a single conversion kit that shall:  

o not alter the compliance of the class C3;  

o ensure compliance of the UAS fitted with the accessories kit with all additional 
requirements defined for C5.  

o be accompanied by manufacturer’s instructions providing:  

 the list of all class C3 UAS to which the kit can be applied;  

 instructions on how to install and operate the accessories kit. 

3.1.2.3. Class C6 

Class 6 UAS have been defined to fit the requirements of STS02-BVLOS over a controlled 
ground area in a sparsely populated environment. (Section 3.1.3.2). C6 is also a modification 
of C3, so basically they have to meet all the requirements of class C3 except three: 

 have a maximum attainable height above the take-off point limited to 120 m or be 
equipped with a system that limits the height above the surface or above the take-
off point to 120 m or to a value selectable by the remote pilot. If the value is 
selectable, clear information about the height of the UA above the surface or take-
off point during flight shall be provided to the remote pilot; 
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 be exclusively powered by electricity; 

 be equipped with a geo-awareness function that provides:  

o an interface to load and update data containing information on airspace 
limitations related to UA position and height imposed by the UAS 
geographical zones, as defined by article 15 of Implementing Regulation (EU) 
2019/947, which ensures that the process of loading or updating of this data 
does not degrade its integrity and validity;  

o a warning alert to the remote pilot when a potential breach of airspace 
limitations is detected; and  

o information to the remote pilot on the UA’s status as well as a warning alert 
when its positioning or navigation systems cannot ensure the proper 
functioning of the geo-awareness function; 

 

 

Figure 2: Schematic Representation of C6 class 

As well as for the C5, C6 UAS need to comply with additional requirements in order to be 
considered of this class: 

 have a maximum ground speed in level flight of not more than 50 m/s;  

 optionally be equipped with a geo-awareness function that complies with the 
requirement previously defined for C3 aircraft.  

 during flight, provide the remote pilot with clear and concise information on the 
geographical position of the UA, its speed and its height above the surface or take-
off point;  

 provide means to prevent the UA from breaching the horizontal and vertical limits of 
a programmable operational volume;  

 provide means for the remote pilot to terminate the flight of the UA, which shall:  
o be reliable, predictable, independent from the automatic flight control and 

guidance system and independent from the means to prevent the UA from 
breaching the horizontal and vertical limits 

o force the descent of the UA and prevent its powered horizontal displacement;  

 provide means to programme the UA trajectory;  

 provide the remote pilot with means to continuously monitor the quality of the 
command and control link and receive an alert when it is likely that the link is going 
to be lost or degraded to the extent of compromising the safe conduct of the 
operation, and another alert when the link is lost; and  

 include in the manufacturer’s instructions:  
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o a description of the means to terminate the flight; 
o a description of the means to prevent the UA from breaching the horizontal 

and vertical limits of the operational volume and the size of the contingency 
volume needed to accommodate position assessment error, reaction time 
and correction manoeuvre span; and  

o the distance most likely to be travelled by the UA after activation of the means 
to terminate the flight to be considered by the UAS operator when defining 
the ground risk buffer. 
 

As opposed to C5 aircraft, the possibility of adapting a C3 to a C6 with an accessories kit is 
not contemplated here.  

3.1.2.4. Conclusions and relevance to the HUUVER solution 

As it was introduced in D6.1 Standardisation and Regulatory Analysis Report [1], the 
HUUVER solution has an MTOM lower than 25kg and a characteristic length of less than 3 
meters. This would make it feasible to be marked as a C3 aircraft provided the requirements 
for this class are matched. 

Taking this into account, if from the commercial point of view the operations of STS01 and 
STS02 were interesting, the requirements previously explained should be considered in the 
final design of the product. 

 (EU) 2020/639 of 12 May 2020 amending Implementing 
Regulation (EU) 2019/947 as regards standard scenarios 
for operations executed in or beyond the visual line of 
sight 

This implementing rule performs some minor amendments to the IR (EU) 2019/947, but the 
main focus of it is the final definition of the first two Standard Scenarios already introduced 
in D6.1 Standardisation and Regulatory Analysis Report [1], when they were just an Opinion 
subject to modifications from stakeholders: 

 STS01 - VLOS over a controlled ground area in a populated environment 

 STS02 - BVLOS with Airspace Observers over a controlled ground area in a 

sparsely populated environment 

3.1.3.1. STS01 – VLOS over a controlled ground area in a 
populated environment 

3.1.3.1.1. General requirements 

3.1.3.1.1.1. Operations  

The requirements specified in this Standard Scenario from the operational point of view are 
the following: 

 be conducted with the unmanned aircraft kept in VLOS at all times; 
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 be conducted in accordance with the operations manual 

 be conducted over a controlled ground area comprising: 

 for the operation of an untethered unmanned aircraft:  

 the flight geography area; 

 the contingency area, with its external limit(s) at least 10 m beyond the limit(s) 

of the flight geography area; and  

 the ground risk buffer, which shall cover a distance beyond the external limit(s) 

of the contingency area that meets at least the following parameters: 

 

Table 3: ground risk buffer dimensions for STS01 [3]. 

 for operation of a tethered unmanned aircraft, a radius equal to the tether length 

plus 5 m and centred on the point where the tether is fixed over the surface of the 

earth.  
 be conducted at a ground speed of less than 5 m/s in the case of untethered 

unmanned aircraft; 

 be conducted by a remote pilot who:  
 holds a certificate of remote pilot theoretical knowledge in accordance to the 

operations in the standard scenarios issued by the competent authority or by an 

entity designated by the competent authority of a Member State; 
 holds an accreditation of completion of the STS-01 practical skill training, issued 

by:  

 an entity that has declared compliance with the requirements and is recognised 

by the competent authority of a Member State;   

 an UAS operator that has declared to the competent authority of the Member 

State of registration, 

 be conducted with an unmanned aircraft which is marked as class C5 and complies 

with the requirements of that class, as defined in Part 16 of the Annex to Delegated 

Regulation (EU) 2019/945, and is operated with active and updated direct remote 

identification system. 

3.1.3.1.1.2. Theoretical Knowledge Certificate 

 The remote pilot shall obtain the certificate of theoretical knowledge for operations in 

the standard scenarios after finalizing the two following actions: 

 having completed an online training course and passed the online theoretical 

knowledge examination;  
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 having passed an additional theoretical knowledge examination provided by the 

competent authority or by an entity designated by the competent authority of a 

Member State.  

 This certificate shall be valid for five years. The revalidation, within its validity period is 

subject to any of the following: 

 the demonstration of competencies, 

 the completion of a refresher training addressing the theoretical knowledge 

subjects provided by the competent authority or by an entity designated by the 

competent authority. 

3.1.3.1.2. Responsibilities of the operator 

In addition to the responsibilities defined in the IR 2019/947, the UAS operator shall:  

 develop an operations manual;  

 define the operational volume and ground risk buffer for the intended operations, 

including the controlled ground area covering the projections on the surface of the 

earth within both the volume and the buffer; 

 ensure the adequacy of the contingency and emergency procedures through any of the 

following: 

 dedicated flight tests;  

 simulations, provided that the representativeness of the simulation means is 

appropriate for the intended purpose;  

 develop an effective emergency response plan (ERP) suitable for the operation that 

includes at least:  

 the plan to limit any escalating effects of the emergency situation;  

 the conditions to alert the relevant authorities and organisations;  

 the criteria to identify an emergency situation;  

 clear delineation of the duties of the remote pilot(s) and any other personnel in 

charge of duties essential to the UAS operation;  

 ensure that the level of performance for any externally provided service necessary for 

the safety of the flight is adequate for the intended operation;  

 define the allocation of the roles and responsibilities between the operator and the 

external service provider(s), if applicable;  

 upload updated information into the geo-awareness, if the function is installed on the 

UAS, when required by the UAS geographical zone for the intended location of 

operation;  

 ensure that, before starting the operation, the controlled ground area is in place, 

effective and compliant with the minimum distance and, when required, coordination 

with the appropriate authorities has been conducted;  

 ensure that, before starting the operation, all persons present in the controlled ground 

area:  

 have been informed of the risks of the operation; 

 have been briefed or trained, as appropriate, on the safety precautions and 

measures established by the UAS operator for their protection; and  

 have explicitly agreed to participate in the operation;  

 ensure that: 
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 the UAS is accompanied by the corresponding EU declaration(s) of conformity, 

including the reference to class C5 or reference to class C3 and to the accessories 

kit; and  

 the class C5 identification label is affixed to the unmanned aircraft or to the 

accessories kit. 

3.1.3.1.3. Responsibilities of the remote pilot 

In addition to the responsibilities defined in IR 2019/947, the remote pilot:  

 before starting an UAS operation, shall verify that the means to terminate the flight of 

the unmanned aircraft are operational and check if the direct remote identification is 

active and up-to-date;  

 during the flight:  

 shall keep the unmanned aircraft in VLOS and maintain a thorough airspace scan 

of the airspace surrounding the unmanned aircraft in order to avoid any risk of a 

collision with any manned aircraft. The remote pilot shall discontinue the flight if the 

operation poses a risk to other aircraft, people, animals, environment or property;  

 for the purposes of maintaining the aircraft in VLOS, may be assisted by an 

unmanned aircraft observer. In such case, clear and effective communication shall 

be established between the remote pilot and the unmanned aircraft observer;  

 shall have the ability to maintain control of the unmanned aircraft, except in the 

case of a lost command and control (C2) link;  

 shall operate only one unmanned aircraft at a time;  

 shall not operate the unmanned aircraft from a moving vehicle;  

 shall not hand over the control of the unmanned aircraft to another command unit;  

 shall perform the contingency procedures defined by the UAS operator for 

abnormal situations, including when the remote pilot has an indication that the 

unmanned aircraft may exceed the limits of the flight geography;  

 shall perform the emergency procedures defined by the UAS operator for 

emergency situations, including triggering the means to terminate the flight when 

the remote pilot has an indication that the unmanned aircraft may exceed the limits 

of the operational volume. 

3.1.3.2. STS02-BVLOS with Airspace Observers over a 
controlled ground area in a sparsely populated 
environment 

3.1.3.2.1. General requirements 

UAS operations in STS-02 shall be conducted:  

 in accordance with the operations manual; 

 over a controlled ground area entirely located in a sparsely populated environment 

including:  

 the flight geography area,  
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 the contingency, which its external limit(s) shall be located at least 10 m beyond 

the limit(s) of the flight geography area,  

 a ground risk buffer covering a distance that is at least equal to the distance most 

likely to be travelled by the UA after activation of the means to terminate the flight 

specified by the UAS manufacturer in manufacturer’s instructions, considering the 

operational conditions within the limitations specified by the UAS manufacturer;  

 in an area where the minimum flight visibility is more than 5 km;  

 with the unmanned aircraft in sight of the remote pilot during the launch and recovery 

of the unmanned aircraft, unless the latter is the result of an emergency flight 

termination;  

 if no airspace observer is used in the operation, with the unmanned aircraft flying no 

further than 1 km from the remote pilot, with the unmanned aircraft following a pre-

programmed trajectory when the unmanned aircraft is not in VLOS of the remote pilot;  

 if one or more airspace observers are used in the operation, it shall comply with all of 

the following conditions:  

 the airspace observer(s) are positioned in a manner allowing for an adequate 

coverage of the operational volume and the surrounding airspace with the 

minimum flight visibility; 

 the unmanned aircraft is operated no further than 2 km from the remote pilot;  

 the unmanned aircraft is operated no further than 1 km from the airspace observer 

who is nearest to the unmanned aircraft;  

 the distance between any airspace observer and the remote pilot is not more than 

1 km;  

 robust and effective communication means are available for the communication 

between the remote pilot and the airspace observer(s);  

 by a remote pilot who holds:  

 a certificate of remote pilot theoretical knowledge for operations in standard 

scenarios, issued by the competent authority or by an entity designated by the 

competent authority of a Member State;  

 an accreditation of completion of the STS-02 practical skill training, issued by:  

 an entity that has declared compliance with the requirements in Appendix 3 and 

is recognised by the competent authority of a Member State; or  

 by an UAS operator that has declared to the competent authority of the 

Member State of registration. 

 with an unmanned aircraft which complies with all of the following conditions:  

 is marked as class C6 and complies with the requirements of that class, as defined 

in Part 17 of the Annex to Delegated Regulation (EU) 2019/945;  

 is operated with an active system to prevent the unmanned aircraft from breaching 

the flight geography;  

 is operated with active and updated direct remote identification system. 
 The remote pilot shall obtain the certificate of theoretical knowledge for operations in 

the standard scenarios after:  

 having completed an online training course and passed the online theoretical 

knowledge examination 
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 having passed an additional theoretical knowledge examination provided by the 

competent authority or by an entity designated by the competent authority of a 

Member State  

 This certificate shall be valid for five years. The revalidation, within its validity period is 

subject to any of the following:  

 the demonstration of competencies 

 the completion of a refresher training addressing the theoretical knowledge 

subjects  

3.1.3.2.2. Responsibilities of the operator 

 

The UAS operator shall:  

 develop an operations manual;  

 define the operational volume and ground risk buffer for the intended operations, 

including the controlled ground area covering the projections on the surface of the 

earth of both the volume and the buffer;  

 ensure the adequacy of the contingency and emergency procedures through any of the 

following: 

 dedicated flight tests;  

 simulations, provided that the representativeness of the simulation means is 

appropriate for the intended purpose;  

 develop an effective emergency response plan (ERP) suitable for the operation that 

includes at least:  

 the plan to limit the escalating effects of the emergency situation;  

 the conditions to alert the relevant authorities and organisations;  

 the criteria to identify an emergency situation;  

 clear delineation of the duties of the remote pilot(s) and any other personnel in 

charge of duties essential to the UAS operation;  

 ensure that the level of performance for any externally provided service necessary for 

the safety of the flight is adequate for the intended operation;  

 define the allocation of the roles and responsibilities between the operator and the 

external service provider(s), if applicable;  

 upload updated information into the geo-awareness, if the function is installed on the 

UAS, when required by the UAS geographical zone for the intended location of the 

operation;  

 ensure that, before starting the operation, all appropriate measures to reduce the risk 

of intrusion of uninvolved persons in the controlled ground area compliant with the 

minimum distance have been taken and, when required, coordination with the 

appropriate authorities has been conducted;  

 ensure that, before starting the operation, all persons present in the controlled ground 

area:  

 have been informed of the risks of the operation;  

 have been briefed and, if applicable, trained on the safety precautions and 

measures established by the UAS operator for their protection; and  

 have explicitly agreed to participate in the operation;  
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 before starting the operation, if airspace observers are used:  

 ensure the correct placement and number of airspace observers along the 

intended flight path; 

 verify:  

 that the visibility and the planned distance of the airspace observer are within 

acceptable limits as defined in the operations manual;  

 the absence of potential terrain obstructions for each airspace observer;  

 that there are no gaps between the zones covered by each of the airspace 

observers; 
 that the communication with each airspace observer is established and 

effective;  

 that if means are used by the airspace observers to determine the position of 

the unmanned aircraft, those means are functioning and effective;  

 ensure that the airspace observers have been briefed on the intended path of 

the unmanned aircraft and the associated timing;  

 ensure that:  

 the UAS is accompanied by the corresponding EU declaration of conformity, 

including the reference to class C6; 

 the class C6 identification label is affixed to the unmanned aircraft. 

3.1.3.2.3. Responsibilities of the remote pilot 

In addition to the responsibilities defined in UAS.SPEC.060, the remote pilot shall:  

 before starting an UAS operation:  

 set the programmable flight volume of the unmanned aircraft to keep it within the 

flight geography;  

 verify that the means to terminate the flight and the programmable operational 

volume functionality of the unmanned aircraft are operational; and, check if the 

direct remote identification is active and up-to-date.  

 during flight:  

 unless supported by airspace observers, maintain a thorough airspace scan of the 

airspace surrounding the unmanned aircraft in order to avoid any risk of a collision 

with any manned aircraft. The remote pilot shall discontinue the flight if the 

operation poses a risk to other aircraft, people, animals, environment or property;  

 have the ability to maintain control of the unmanned aircraft, except in the case of a 

lost command and control (C2) link;  

 operate only one unmanned aircraft at a time;  

 not operate the unmanned aircraft from a moving vehicle;  

 not hand over the control of the unmanned aircraft to another command unit;  

 inform the airspace observer(s), when employed, in a timely manner of any 

deviations of the unmanned aircraft from the intended path, and the associated 

timing; (g) perform the contingency procedures defined by the UAS operator for 

abnormal situations, including when the remote pilot has indication that the 

unmanned aircraft may exceed the limits of the flight geography;  

 perform the emergency procedures defined by the UAS operator for emergency 

situations, including triggering the means to terminate the flight when the remote 
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pilot has an indication that the unmanned aircraft may exceed the limits of the 

operational volume. 

3.1.3.2.4. Responsibilities of the airspace observer 

An airspace observer shall:  

 maintain a thorough airspace scan of the airspace surrounding the unmanned aircraft 

in order to identify any risk of a collision with any manned aircraft;  

 maintain awareness of the position of the unmanned aircraft through direct airspace 

observation or through assistance provided by electronic means;  

 alert the remote pilot when a hazard is detected and assist in avoiding or minimising 

the potential negative effects. 

 (EU) 2020/746 of 4 June 2020 amending Implementing 
Regulation (EU) 2019/947 as regards postponing dates of 
application of certain measures in the context of the 
COVID-19 pandemic 

This amendment to the IR (EU) 2019/947 has as the objective to delay of the entry into force 
of some of the key elements of the European UAS Regulation due to the Covid-19 
Pandemic. More specifically, the events that have been delayed are: 

 UAS which do not comply with (EU) 2019/945 and are not privately built will be able to 

operate until 1st January 2023 instead of 1st January 2022. 

 Authorisations given to UAS operators, certificates of remote pilots, declarations made 

by operators and similar documentation will remain valid until 1st January 2022 instead 

of 1st January 2021. The period to convert this documentation to the new regulation 

requirements is also extended until 1st January 2022.  

 Operations performed in the framework of model aircraft clubs and associations will 

also be allowed to take place for one more year until 1st January 2023. 

 The transitional period to adapt aircraft for the requirements of the open category is 

extended for an additional 6 months. 

 The entry into force of (EU) 2019/947 was delayed six months until 31st December 

2020. 

 The publication of geographical official information for the geo-awareness systems is 

extended for one more year until 1st January 2022.  

All these delays of the main key events of the European Regulation shall be taken into 
consideration for the design of the HUUVER solution.  
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Figure 3: Timeline for EASA regulatory framework implementation 

 ED Decision 2020/022/R of 17 December 2020 updating 
Acceptable Means of Compliance and Guidance Material 
to Regulation (EU) 2019/947 

3.1.5.1. Introduction 

This update on the GM & AMC to the current European drone regulation has a number of 
specific objectives: 

 increase the number of types of operations that are covered under PDRAs, to facilitate 

the corresponding operational authorisations in a harmonised manner across the 

EASA MSs; 

 facilitate the interoperability of the national registration systems, which are referred to 

in Article 14 of the UAS Regulation; 

 allow for mutual access to, and exchange of, information through a ‘broker solution’ 

until the repository that is referred to in Article 74 of the Basic Regulation is 

established; 

 increase safety, efficiency, and harmonisation in the application of the UAS Regulation; 

 foster the development of the EU UAS market; 

 clarify the conditions under which UAS operations over populated areas and 

assemblies of people can be authorised in the ‘specific’ category’; and 

 achieve an acceptable level of safety and harmonisation among EASA Member States, 

as well as facilitate societal acceptance of UAS operations in the ‘specific’ category. 

These objectives are materialized through two different subtasks: 

 Subtask 1a clarifies the conditions under which unmanned aircraft system (UAS) 

operations over populated areas and assemblies of people can be authorised in the 

‘specific’ category; 
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 Subtask 1b ensures the interoperability of the national registration systems, which are 

established and maintained by the EASA Member States (MSs), for UAS operators 

and for certified UAS that require registration, introduces new predefined risk 

assessments (PDRAs), and improves the existing PDRA. 

3.1.5.2. SubTask 1a: Operations over urban areas and 
assemblies of people 

3.1.5.2.1. Definition of the Intrinsic GRC  

As of now, the intrinsic Ground Risk Class of the operations performed over urban areas 
and assemblies of people was still to be defined by EASA. After having assessed inputs 
from JARUS and stakeholders, the decision has been to establish a value in Table 2 of 
AMC1 Article 11.  

 

Table 4: Table 11 of AMC1 with the implemented amends. 

Furthermore, regarding the application of mitigation means, EASA clarified that, in order to 
receive the approval for the reduction of the intrinsic GRC by one point, the UAS operator 
should demonstrate that the risk of the operation is reduced to approximately a factor of 10 
(90 % reduction) compared to the risk that had been assessed before the mitigation means 
were applied. 

3.1.5.2.2. Modifications in OSOs 

SORA guides UAS operators on how to assess the risk of the operation and how to identify 
the specific assurance and integrity level (SAIL) of the operation. Based on that, UAS 
operators should determine the level of robustness to be applied to verify the operational 
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safety objectives (OSOs). Mitigation means may also be applied with a different level of 
robustness, resulting in different reductions of the risk. A robustness level may be low (for 
the assurance, a declaration by the UAS operator is sufficient), medium (the UAS operator 
needs to supplement the declaration with some data to be made available to the competent 
authority) or high (a third-party verification is required). The 24 OSOs and the mitigation 
means cover provisions for the UAS operator, the competency of the remote pilot, and the 
design of the UAS. 

The EU regulatory framework for aviation, as defined by the Basic Regulation, outlines the 
division of competences between the European Union and the MSs. According to Article 77 
of such regulation, the European Union, through EASA, carries out the functions of the State 
of design for all types of aircraft, including UAS. Therefore, EASA is the authority competent 
in the European Union to verify compliance of the UAS design and its components with the 
applicable rules, while the authority that is designated by the EASA MS is competent to 
verify compliance with the operational requirements and compliance of the personnel’s 
competency with those rules. 

The following is a list of the UAS design elements that are identified in the AMC & GM to 
the UAS Regulation:  
 
 OSOs: #02, #04, #05, #06, #10, #12, #18, #19 (limited to criterion #3), #20, and #24; 

 M1 mitigation (tethered operations): criterion #1, and M2 mitigation: criterion #1; 

 verification of the system to contain the UAS within the operational volume in 

accordance with Step #9 of the SORA process (‘containment verification’).  

3.1.5.2.3. Need for certification 

Certification is proposed for operations under SAIL V and VI according to the Part21 and 
special legislation (e.g “Light UAS”) will be issued for the certification of UAS under SAIL III 
and IV operations. For the operations with low risk (SAIL I & II), no certification is proposed 
unless specifically requested. 

3.1.5.3. SubTask 1b: New PDRAs and UAS operator 
registration number 

3.1.5.3.1. UAS operator registration number 

The new AMC & GM focus mainly on:  
 the structure of the UAS operator registration number that is issued by an EASA MS;  

 the additional information to be provided by the EASA MS at the time of registration.  

3.1.5.3.2. New PDRAs 

3.1.5.3.2.1. Change in nomenclature 

To distinguish between the generic PDRAs and those that are derived from an STS, the 
letter ‘S’ is inserted to the PDRA identifier (e.g. PDRA-S01) while the letter ‘G’ (‘generic’) is 
inserted to the identifier of any other PDRA (e.g. PDRA-G01). 
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3.1.5.3.2.2. Specific updates and new PDRAs 

This Decision introduces two new PDRAs that are derived from the published STSs, and 
makes some updates on the two previously existing ones.  

PDRA-S01, which mirrors STS-01, addresses UAS operations that: 

 are conducted in visual line of sight (VLOS) of the remote pilot, over a controlled 

ground area that might be located in a populated area, not higher than 120 m above 

the surface overflown (except when close to obstacles), and in controlled or 

uncontrolled airspace, provided that there is a low probability of encountering manned 

aircraft; 

 are conducted by a remote pilot with a level of competency equivalent to the one 

defined in STS-01; and 

 use UAS with a maximum characteristic dimension of up to 3 m and take-off mass 

(including payload) of up to 25 kg, which comply with the technical requirements that 

are listed for Class C5 in Regulation (EU) 2019/945, except that: 

 the UAS does not need to be marked as Class C5 (e.g. it may be privately built);  

 the UAS does not need to be exclusively powered by electricity, if the UAS 

operator ensures that the environmental impact that is caused by the use of non-

electric UAS is minimised;  

 the remote identification system does not need to be direct (it may be a network-

based one) and embedded in the UAS (e.g. it may be an add-on); one of the two 

options of the remote identification system is always required, and the competent 

authority mandates the appropriate one through the operational authorisation;  

 no information notice that is published by EASA and provides the applicable 

limitations and obligations is required; and  

 if the UAS is privately built, manufacturer’s instructions for the UAS are not 

required, but all the relevant information for its operation and maintenance should 

be included in the operations manual (OM).  

 
PDRA-S02, which mirrors STS-02, addresses UAS operations that:  
 
 are conducted up to 2 km from the remote pilot if airspace observers are employed, or 

otherwise up to 1 km, over a controlled ground area that is entirely located in a 

sparsely populated area, not higher than 120 m above the surface overflown (except 

when close to obstacles), and in controlled or uncontrolled airspace, provided that 

there is a low probability of encountering manned aircraft;  

 are conducted by a remote pilot with a level of competency equivalent to the one 

defined in STS-02; and  

 use UAS with a maximum characteristic dimension of up to 3 m and take-off mass 

(including payload) of up to 25 kg, which comply with the technical requirements that 

are listed for Class C6 in Regulation (EU) 2019/945, except for the above-indicated 

aspects for PDRA-S01 (where class C6 is to be considered instead of class C5, with 

regard to the CE marking).  
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PDRA-G02, resulting from JARUS STS-02 that was slightly amended to adapt to the EU 
regulatory framework, addresses UAS operations that:  
 are conducted beyond visual line of sight (BVLOS) of the remote pilot, over sparsely 

populated areas, in airspace that is reserved for UAS operations; and  

 use a UAS with a maximum characteristic dimension of up to 3 m and typical kinetic 

energy of up to 34 kJ.  

 

PDRA-G01 (former PDRA-01 in ED Decision 2019/021/R) is amended to correct some 
errors and ensure consistency with the new PDRAs:  
 indicating the responsible party (e.g. UAS operator) in provisions where it was not 

explicit;  

 allowing to not operate in VLOS of the remote pilot when launching or recovering the 

UAS, if the UAS is operated from a safe prepared area as under PDRA-G02;  

 updating it based on the amendments that are introduced by Regulation (EU) 2020/639 

(e.g. a number of requirements for personnel records and maintenance are now 

included in point  

 

3.1.5.4. Conclusions and relevance to the HUUVER solution 

The update in the GM and AMC has to be taken into account for the HUUVER project since 
it’s the base for generating Safety Assessments for operations in the specific category. It is 
of special relevance the fact that if operations with a SAIL higher than II are to be performed, 
some kind of certification process (either light or according to CS 21) will be required by 
EASA.  

 

 Special Condition Light UAS 

3.1.6.1. Introduction and Scope 

This document aims at establishing a series of airworthiness specifications for the 
certification of light UAS. This SC is focused on UAS operations in the certified category and 
also in the specific category, where depending on the risk of the operations the authorities 
might consider that certification is necessary, as introduced in the NPA 2020-07 regarding 
BVLOS operations over populated areas or assemblies of people.  

The conditions in which this SC is applicable are: 

 For UAS not intended to transport humans 

 Either operated with the intervention of a pilot or autonomous 

 With an MTOM up to 600 kg 

In order to establish this proposed specifications, the Light UAS SC has taken as input two 
key documents, both based in EASA’s CS23: 

 JARUS CS-UAS 
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 EASA CS-VTOL 

3.1.6.2. Structure  

The document covers the different aspects of airworthiness similar to other CS, being 
divided into the following Subparts: 

A. General 
B. Flight 
C. Structures 
D. Design and construction 
E. LIFT/THRUST/POWER SYSTEM INSTALLATION 
F. Systems and Equipment 
G. Remote Crew Interface and other Information 
H. C2 Link 
I. Ancillary Elements 

3.1.6.3. Conclusions 

This Special Condition is just a proposal open to consultation from experts and stakeholders. 
Once it is consolidated in future versions the idea is to turn it into a CS in order to have a 
final framework for light UAS certification. 

3.1.6.4. Comments given to EASA  

 

Comment Proposed solution 

  Not all Ground Risk Mitigations are 
considered 

M3 Mitigation “An emergency response plan 
(ERP) is in place, UAS operator validated and 
effective” could be considered in order to have 
certified procedures to implement an ERP.  

If this approach is not considered necessary at 
least it could be mentioned that there is an existent 
M3 and it could be explained why it is left out of the 
scope of the SC.   

  Specifications about the UAS 
positioning system 

A subsection defining requirements for the 
positioning system could be interesting here since 
it is one of the most critical subsystem in UAS. 
Specially for operations of medium and high risk the 
beneficial aspects of GNSS systems, like Galileo & 
EGNOS in terms of precision, availability and 
integrity can be a key.  

The SC is applicable to the UAS 
intended to be operated in the 
Specific category and whose 
operation is demonstrated to be 

The SC should define properly in which cases 
would a medium risk SAIL will require a 
certification.  
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medium or high risk, or in the 
Certified category. 

The UA must be controllable and 
manoeuvrable, without requiring 
exceptional skill or alertness on the 
part of the remote crew, within the 
normal flight envelope 

The SC should take into account the different type 
of UA. For instance the manoeuvrable of a 
multicopter is totally different from one of fixed 
wing.  

Table 5: Comments given to EASA about the Special Condition Light UAS 

 

 EASA Easy Access Rules Unmanned Aircraft Systems 
(Regulation (EU) 2019/947 and Regulation (EU) 2019/945) 

The European Aviation Safety Agency (EASA) released in January 2021 the latest version 
of the Easy Access Rules for the Unmanned Aircraft Systems. This document does not 
introduce anything new and aims to gather all the previously released regulations in order 
for the reader to be able to access all of them in a more effective way. More specifically, the 
Easy Access Rules contain the regulations and amendments listed on Table 6, Table 7 and 
Table 8. 

 

Regulation Type Notes 

(EU) 2019/947 
Initial Issue 

Described in D6.1 Standardisation 
and Regulatory Analysis Report [1] 

(EU) 2020/639 Amendment due to the Standard 
Scenarios 

Described in Section 3 

(EU) 2020/746 Amendment due to the Covid-19 
pandemic 

Described in Section 3 

Table 6: implementing rules. 

 

Regulation Type Notes 

(EU) 2019/945 
Initial Issue 

Described in D6.1 Standardisation 
and Regulatory Analysis Report [1] 

(EU) 2020/1058 Amendment due to the new UAS 
categories C5 and C6 

Described in Section 3 

Table 7: delegated rules. 

 

ED Decision Type Notes 

2019/021/R 
Initial Issue 

Described in D6.1 Standardisation 
and Regulatory Analysis Report [1] 
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2019/022/R Amendment Described in Section 3 

Table 8: AMCs and GM to Implementing Rules. 

3.2. Participation in regulatory processes 

This section contains a summary of the webinars, workshops and meetings in which EVADS 
has participated in order to contribute to regulatory on-going processes and working groups 
along the project execution. 

This events gathered stakeholders from different EU countries and were also a good 
opportunity to both discuss about future regulatory steps and to understand how the industry 
is adapting (and will adapt) to this very dynamic scenario. 

What follows is a record of all the regulatory events that HUUVER has attended: 

 

Date Organization Title 

05/10/2020 EASA Webinar on BVLOS operations in urban environment 

17/06/2020 ULMA Civil and military certification of drones in Europe 

09/09/2020 

AESA, EASA 

As a conclusion, it can be said that the information 
discussed in this webinar is not relevant to the 
HUUVER solution since the use cases from 

HUUVER only contemplate operations in the open 
and low risk specific categories and this webinar was 

about certified operations. 

Expodrónica 2020: New European Legislation 

27/10/2020 Alter Technology Declaration of Conformity and CE Marking – Alter 

15/12/2020 CivilDrone CivilDron - UAS Regulation 

Table 9: Events attended by HUUVER. 

 Webinar on BVLOS operations in urban environment 

3.2.1.1. Introduction 

This webinar was aimed at discussing the main relevant aspects of the NPA 2020-07 
regarding BVLOS operations in Urban Areas. The points of view of EASA were 
communicated to stakeholders from Europe.   

3.2.1.2. Main discussed topics 

3.2.1.2.1. Definition of a populated area  

 For the purpose of developing a map to identify the population density, EASA plans to 

launch a dedicated study;  
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 Instead of static maps EASA would like to develop a technology to establish the real 

density on the exact moment. The study will define the most appropriate solution to 

achieve that, it will also allow to develop a clear definition of ‘populated areas’. The 

study will address whole territory of Europe;  

 So far it is not yet decided who will conduct the study, EASA is also looking for 

resources for this activity. 

3.2.1.2.2. Intrinsic Ground Risk Table of SORA and 
Ground Risk Mitigations 

 EASA communicated its intentions to substitute the “TBD” intrinsic ground risk for 

BVLOS urban operations by the values defined in JARUS SORA. 

 
Table 10: Intrinsic UAS ground risk class. 

 

A more objective quantitative approach was suggested for the Ground Risk mitigations. It is 
proposed that the GRC could be lowered one point if the authorities assess that the risk has 
been effectively reduced to 10 times lower than initially. 
 

3.2.1.2.3. SAIL table and airworthiness 
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FIGURE 4: procedures for different SAIL. 

 

 

3.2.1.2.3.1. Light certification process for "medium 
assurance operations" 

 

 EASA offers to the NAA the possibility to mandate (within the operational 

authorisations) that UAS operators use certified drones when conducting operations in 

medium risk (SAIL III and IV). In that case the liability (in case of technical failure) 

changes from the UAS operator to the manufacturer. In this case the EASA certificate 

will cover all OSOs related to design (OSOs 2,4,5,6,10,12,18, 19 (limited to criteria 3), 

20,24) and the NAA will verify compliance only for the remaining OSOs 

 Manufacturers may also apply directly to EASA for a certification, some of them will 

find it beneficiary so as to protect the proprietary information;  

 In case NAA does not want to require a certified UAS they will accept from the operator 

a declaration covering also the design related OSOs. The declaration will have to be 

signed by the UAS operator, who will declare the compliance to all OSOs and will bear 

the liability;  

 A regulation defining a simplified certification process (inspired by the light certification 

process defined in the new Part 21 Light, Part CAMO and Part ML with additional 

simplifications) will be developed. 

 

3.2.1.2.3.2. High robustness for SAIL V and VI:  
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 EASA believes that there is an inconsistency between the level of robustness required 

for OSO 4 (design) and 5 (reliability). For SAIL V OSO 4 is “M” and OSO 5 is “H”. The 

reliability cannot be verified without the verification of the design. EASA intends to 

modify the robustness of OSO 4 as described in the presentation, however will 

introduce the flexibility non to use standard for experimental operations. EASA will 

discuss this with JARUS WG 6; 

 UAS to be operated in high risk operations in the specific category will be required to 

be certified according to Part 21. 

3.2.1.3. Other discussed topics 

3.2.1.3.1. Cases where CE Marking is mandatory 

To clarify this point it is better to explain how the design of a drone will be assessed in the 
different categories: 

 In certified category, and specific category high risk, only drones with a (restricted) TC 

issued by EASA can be used;  

 In specific category low/medium level of risk, there is some flexibility: 

 If the operation is covered by a standard scenario (STS) the CE class label 

marking is mandatory;  

 For all other operations the following 3 options are possible: 

 The  operator include in the application for authorisation to be sent to the NAA 

also the declaration of compliance of the drone with the design related OSOs; 

 The NAA mandates that for some operations only drone with a TC issued by 

EASA can be used;  

 Manufacturer voluntary applies for a (R)TC and put on the market a drone with 

the (R)TC. In that case the UAS operator will not need to declare compliance to 

the design related OSOs.  

 With regards to PDRAs (predefined risk assessments) these still requires an 

authorisation by the NAA. The PDRA already includes the package that a UAS 

operator needs to deliver to the NAA in order to get the authorisation; the purpose 

of PDRA is to facilitate the process for the UAS operator, so the authorisation 

process will follow again one of the 3 options above; 

 EASA is in the process to publish by the end of this year two new PDRAs mirroring 

the STSs (the only difference with STS will be that a drone with CE class mark will 

not be required) and an additional PDRA for BVLOS ops in sparsely populated 

area in reserved airspace.   

3.2.1.3.2. Experimental Flights under specific category 

 

 The authorisation process will be the same as per ‘normal’ operations: UAS operator 

will apply to the competent authority to show compliance with requirements and 

depending on the SAIL and the evidence provided by the operator; 
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 It is foreseen that vast majority of this kind of operations will be conducted in a 

controlled area where the risk to ground and to air is very limited. A provision will be 

included to have the flexibility not to use any standard for design; 

 UAS operators are invited to develop PDRAs for a purpose of test flights. 

3.2.1.3.3. JARUS SORA Developments 

 JARUS WG 6 is already working to expand the scope of SORA to address the risk of 

collision when more UAS are flying in the same airspace (e.g. urban):  for now SORA 

considers only one operation of an UAS; however, we consider that in the first phase, 

the number of UAS operations will not be too high;  

 JARUS is also working on cybersecurity issues – the new Annex on cybersecurity will 

be out for consultation in a few weeks;  

 Annex F was published in April for WG6 internal consultation. JARUS is also 

addressing ground to ground risk, swarm of drones. In few weeks some documents 

should be issued. 

 

 

 

 

 

3.2.1.3.4. Way forward  

 

The following actions for the upcoming period were proposed by EASA: 

 

1. Receive comments on this proposal by NAAs by 9 October 2020 
2. Review the changes proposed to EASA SORA with JARUS WG6 by end of 

October 2020 
3. Publish by the end of 2020 the Cert Memo/DOARI/GM or similar regulatory 

material to bridge time until adoption of new regulation  
4. Publish by end of 2020/beginning 2021 a Decision with amendments to EASA 

SORA 
5. Have a focused consultation with all affected stakeholders on the proposal of the 

new regulation on AW of certified UAS in medium risk in the specific category by 
Q1 2021 

6. Publish the new regulation on AW of UAS in medium risk in the specific category 
by Q3 2021 

3.2.1.4. Aspects relevant to the HUUVER solution 

 

Taking into account the fact that the HUUVER UAS is considerably heavy (25 kg), when 
flying over urban areas or assemblies of people the following aspects should be foreseen: 
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 The initial Ground Risk of the mission will be high and ground risk mitigation measures 

shall be applied. 

 Even if these mitigation measures are applied, the operation will most likely fall into 

medium risk (SAIL III-IV).  

 According to the proposed guidelines from this webinar, in some countries of the EU it 

might be required to certify the HUUVER UAS for these kind of operations. 2 

 Civil and military certification of drones in Europe 

This webinar was hosted by ULMA and Abionica, two Spanish companies of the aviation 
industry. The main goal was to describe the status of the regulation concerning the 
certification of drones, both in the military and in the civil domain. 

3.2.2.1. Discussed topics 

Initially, a brief introduction of the traditional aviation certification process was made. 
Afterwards, the status of the certification regulation for drones in Europe was discussed. 
Although there is still a certain degree of uncertainty about the requirements that will be 
established for the certified category, it was discussed that the operation of drones in the 
certified category would follow the CS23 certification specification from EASA, but it would 
also need to have additional requirements for the certification of the GCS and other sub-
systems of the UAS. 

 

Figure 5: Certification of UAS 

  

Finally, it was also discussed that for operations in the specific category the operations of 
medium and high risk could certainly end up being treated as operations in the certified 
category, perhaps with lighter requirements compared to the ones of CS23.  

                                                
2 Due to the fact that the regulation process is ongoing, it is still uncertain in which countries the HUUVER solution will be 
required to be certified.  



Hybrid UAV-UGV for Efficient Relocation of Vessels D6.3 Regulatory framework report 

 
 

 

File: HUUVER D6.3 Regulatory framework report-v01.docx 

 Page 42 of 87 

 

3.2.2.2. Aspects relevant to the HUUVER solution 

As a conclusion, it can be said that the information discussed in this webinar is not relevant 
to the HUUVER solution since the use cases from HUUVER only contemplate operations in 
the open and low risk specific categories and this webinar was about certified operations. 

 Expodrónica 2020: New European Legislation 

3.2.3.1. Discussed topics 

During the conference, a member of EASA made an introduction about the main functions 
of his organization: 

 Ensure a common level of safety and environmental protection 

 Establish a single regulatory and certification process among member states 

 Certify & approve products and organisations 

 Cooperate with internal organisations and regulators promoting European standards 
worldwide. 

Afterwards, he focused on the regulatory framework for drones, introducing the main 
regulations that have been released by EASA: 

 Implementing Rule (EU) 2019/947: Rules for the operation of UAS 

 Delegated Regulation (EU) 2019/945: Technical requirements for production and 
maintenance of UAS.  

EASA made special focus on the timeline that is expected for the entry into force of the 
different requirements, with a transition process that will last until 2023. 

 

Figure 6: Timeline for the specific category 
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Finally, a member of the Spanish Civil Aviation Authority introduced some specific aspects 
of the drone regulation for Spain, describing the approach of collaboration that the member 
states will need to have with EASA.  

 

 

Figure 7: Collaboration approach between EASA and member states 

 

3.2.3.2. Aspects relevant to the HUUVER solution 

In the case of this conference, it can be said that practically all of it is of relevance to the 
HUUVER solution, as the whole regulatory framework was introduced. This conference has 
been used as a major input for the generation of the regulatory guidelines and 
recommendations of Section 4. One remark can be considered of special interest: 

 EASA will establish the minimum requirements for the safe operation of UAS but the 
member states will be allowed to add specific requisites. This needs to be taken into 
account when operating in different countries of Europe. Coordination with the local 
authorities is always recommended. 

 

 Declaration of Conformity and CE Marking – Alter  

3.2.4.1. Discussed topics 

3.2.4.1.1. Types of CE class marks 
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Figure 8: Distribution of CE class marks by MTOM 

 

Annex I of Regulation 2019/945 was introduced, which defines the classes of UAS. Based 
on their maximum take-off mass, the following classes are established: 

 C0: MTOM < 250g 

 C1: MTOM < 900g 

 C2: MTOM < 4kg 

 C3: MTOM < 25kg 

 C4: MTOM < 25kg without automatic control modes, or model airplanes. 

 C5: MTOM <25kg 

 C6: MTOM <25kg 

Each of these classes has certain requirements for their manufacture and obtaining the CE 
marking, necessary for their commercialization in the EU. It may be highlighted the following: 

 Attainable height above the take-off point limited to 120 m or be equipped with a 
system that limits the height above the surface or above the take-off point to 120 m 
or to a value selectable by the remote pilot. If the value is selectable, clear 
information about the height of the UA above the surface or take-off point during 
flight shall be provided to the remote pilot. 

 Direct remote identification system to be required for aircraft of class C1 and above. 
A system that allows and guarantees, in real time throughout the duration of the 
flight, the direct periodic broadcast of relevant information from the aircraft using an 
open and documented transmission protocol, including a unique registration 
number and data about the operator. A system that will allow monitoring drones in 
airspace together with 5G and IoT telecommunications technologies. 
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 C5 and C6 classes are defined for STS01 and STS02 respectively and they derive 
from the C3 class with the following additions: 

o Health monitor of C2 link 

o Information on UA speed and height 

o Flight termination system 

o Optional geo-awareness function 

3.2.4.1.2. The CE marking process 

During the call, the process that the manufacturers need to follow to get the CE class mark 
was also described. The steps to be followed are: 

1. Identification of applicable directives  

2. Identification of applicable requirements from the directives 

3. Choose route for Conformity  

4. Assessment for products conformity 

5. Generate Technical dossier of the product 

6. Affix CE marking according to the guidelines 

 
Figure 9: CE marking process. 

3.2.4.2. Aspects relevant to the HUUVER solution 

This webinar was of special relevance to the HUUVER solution, since it was focused on CE 
marking, which applies to open category and some low risk specific category operations. It 
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is important to take into account that CE marking will be needed for the HUUVER solution 
in these events: 

 In order to be commercialized as a C3 UAS for open category operations 

 In order to be commercialized as a C5 or C6 UAS for operations in the scope of 
Standard Scenarios STS01 & STS02.  

 CivilDron - UAS Regulation  

3.2.5.1. Discussed Topics 

During the conference about UAS regulation, a member of AESA, the Spanish national Civil 
Aviation Authority, made an introduction about the regulatory framework that has been 
released by EASA, and about the influence that this framework will have on the national 
regulations. 

 

Figure 10: Timeline for the entry into force of the European regulation 

More specifically, the main discussed issues were: 

 Open category operations 

 CE marking 

 Geo-Awareness function 

 Transition period from the previous regulation 

3.2.5.2. Aspects relevant to the HUUVER solution 

Similar to the Expodrónica conference, all the content of the webinar was relevant to the 
HUUVER solution, as the main aspects of the regulatory framework were described. This 
conference has been used as an input for the generation of the regulatory guidelines and 
recommendations of Section 4. It was of special interest the discussion of the transition 
process that is currently taking place where EASA and the member states are defining: 

 UAS operator & pilot registration processes 

 Geographical zones with special requirements for UAS 
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 Processes to convert previously granted operational authorisations 

 CE marking guidelines  

4. Regulatory Framework Guidelines and Recommendations 

4.1. Introduction 

The overall regulatory framework was presented in D6.1 Standardisation and Regulatory 
Analysis Report [1] of this project and has been updated by means of this deliverable (see 
Section 3). 

The objective of these guidelines is to gather the minimum set of requirements common to 
the whole European Union although each member state can define additional requirements 
or different ways to implement them. For example, in the case of Spain, the national 
authorities have established a certain procedure [4] in order to be registered as an operator. 
Therefore, it is always recommended to check with the national authorities of the country 
where the operation is to take place before conducting the flights. 

These guidelines and recommendations are based on some operational characteristics 
which have been mainly based on a deliverable from this project, the D2.2: User 
Requirement Analysis Test Case Scenarios [5]; where the operations were distributed in 
three main groups: Search and Rescue operations (summarised in Table 15), Monitoring 
and Patrolling operations (summarised in Table 20) and Intralogistics operations 
(summarised in Table 21). 

Those tables include a brief description of the use cases and they share some common 
columns that quickly identify their main characteristics, which are explained in Table 11. 

 

Column title Possible values 

Environment  I: Indoors operation. In these cases EASA’s regulations do not 
apply 

 O: Outdoors operation. In these cases EASA’s regulations must 
be followed. 

 B: the operation combines indoors and outdoors stages, 
meaning EASA’s regulations must be followed. 

Medium  A: The aerial part is the most important part of the operation. 

 G: the ground part is the most important part of the operation. 

 B: both (aerial and ground) parts of the operation are relevant. 

 V: the importance of aerial vs ground medium depends on a 
more specific description of the operation. 

Visual  VLOS: the aerial part of the operation is carried out within Visual 
Line Of Sight of the pilot, see [6]. 

 BVLOS: the aerial part of the operation is carried out Beyond 
Visual Line of Sight of the pilot, see [6]. 

 V: the visual relation between the vehicle and the pilot depends 
on a more specific description of the operation. 
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Column title Possible values 

Airspace type3  I: the operation is carried out Indoors so this parameter does not 
apply. 

 R: Restricted or Prohibited 

 T: Temporary Segregated Area (TSA) 

 U: Uncontrolled (such as Class G) 

Maximum AGL  I: the operation is carried out Indoors so this parameter does not 
apply. 

 120: 120m 

Meteorology  I: the operation is carried out Indoors so this parameter does not 
apply. 

 Var: the meteorology depends on a more specific description of 
the operation. 

 VMC: Visual Meteorology Conditions.4 

 VMC FT: Visual Meteorology Conditions since the operation is 
a field trial. 

Light  Day: the operation is carried out during daytime. 

 Day FT: the operation is a field trial so it is chosen to be operated 
during daytime. 

 In: the operation is carried out Indoors so this parameter does 
not apply. 

 V: the ambient light conditions would depend on a more specific 
description of the operation. 

Table 11: summary of main operation conditions. 

 

 

                                                
3 See [9] for detailed information. 
4 The outdoor operations contemplated here will be carried out under Visual Meteorological Conditions (VMC), which is an 
aviation term specified by ICAO [6] and for the current operations can be summarised as [7]: Clear of cloud and in sight of 
the surface and 5km flight visibility. 
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sr01 
General S&R 
operation Overview over situation O A BVLOS U 120 Var V 

sr02 
General S&R 
operation 

General S&R operations like 
·Rescue of patients 
·Rescue in large-scale disasters (fires, floods, etc.) 
·Accidents 
·Mountain rescue 
In bad environment conditions, a UGV on the ground may be safer 
or easier to use. Furthermore, a driving drone could be useful for 
surveying the ground, e.g. ashes to get more information related to 
the emergency spot. O A Var U 120 Var V 

sr03 
Pick-up and down-
load of objects 

S&R operators might need to pick-up an object or move closer to 
an object when in operation. This might only be possible when in 
drive mode. 
Close operation and pick-up possibilities. O A Var U 120 Var V 
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sr04 Crash in train tunnel 

After a train crash (incident) in a tunnel, the operator needs to 
receive information about the situation. Thus, he sends a drone in 
a rescue tunnel. 
Especially in train tunnels, driving is probably one of the safest 
ways of providing information in comparison to flying (at sight or in 
terms of positioning). 
In train tunnels, there are escort routes, which are also paved. This 
application is likely to be more relevant even in a train tunnel than 
in a motorway tunnel, since overhead lines lead here and driving 
on the accompanying route is a much better alternative. 
Overview of the situation. The HUUVER UAV can drive in the 
tunnel to the incident area and then receive sensor information I B Var I I I In 

sr05 

Generation of 
operational picture / 
situation overview 

Heads of operations need the drone to quickly generate an 
operational picture for decision making within seconds. 
E.g. the mountain rescue service is flown by a helicopter into the 
area of the missing person and uses the drone on site to get an 
impression. O A Var U 120 Var V 

sr06 

Search & Rescue in 
South Moravia 
(Klobouky u Brna) Field test O A Var U 120 

VMC 
(FT) 

Day 
(FT) 
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sr07 

Search & Rescue in 
East Moravia 
Beskydy Mountains 
(Bílá Mountain) Field test O A Var U 120 

VMC 
(FT) 

Day 
(FT) 

Table 12: summary of Search and Rescue operations discussed previously in the 
project. 
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mp01 Traffic accident 
Situation analysis carried out on site via the UAV 
Situation overview O A VLOS U 120 Var V 
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mp02 
Checking horizontal ventilation 
shafts in tunnels 

Checking of horizontal ventilation shafts in tunnels 
are difficult to perform in flight mode (dust), also 
because these activities are critical from a health 
and safety perspective. 
User needs a UAV that operates in drive mode. I G Var I I I In 

mp03 Review of infrastructure areas 

Review of infrastructure areas that are only 
passable via road 
Drive mode reviews O G Var R 120 VMC Day 

mp04 Building inspection 

When checking the infrastructure, specific 
measurements have to be conducted, where a flying 
UAV cannot approach in a sufficient way. 
Some measurements have to be done physically, 
e.g. by knocking onto the object mechanically to 
check the structure. 
Other objects to be measured can be hollow spaces 
of bridges. B V Var U 120 VMC Day 

mp05 Road inspection 

Detection of road bumps 
User needs to check bumps in the road. HUUVER 
can fly to the area and then detect road bumps in 
drive mode. O B BVLOS U 120 VMC Day 
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mp06 Inspection Inspections of buildings facilities B V Var U 120 VMC Day 

mp07 Surveillance in high voltage area 

In high-voltage areas of energy providers it can be 
safer to drive and not to fly to the target. 
Minimize incidents in UAS operations: By using the 
drive- rather than fly mode, the risk of incidents can 
be reduced. O B BVLOS R 120 VMC Day 

mp08 Autonomous Charging 

UAS could charge themselves after an operation by 
driving back to the charging station and initiate the 
charging themselves. These drones are controlled 
remotely. Driving to the charging station is probably 
easier than flying because of possible obstacles. O G BVLOS U 120 VMC Day 

mp09 Surveillance of critical infrastructure 
When using UAS in the surveillance of critical 
infrastructure, the confidentiality of data is crucial. O A Var R 120 VMC Day 

mp10 Surveillance of critical infrastructure Surveillance of critical infrastructure O A Var R 120 VMC Day 
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mp11 Automated downhill charging 

Train operators often have to check constructions in 
higher areas. The HUUVER drone could fly to the 
object, and then use the drive mode to go down. 
Doing this, it could self-charge its batteries. O B BVLOS U 120 VMC Day 

mp12 Surveillance of damages 
Situation overview in case of damages through an 
incident (landslides, avalanches, etc.). O A Var U 120 VMC Day 

mp13 

Disaster exercise in tunnel + 
inspection of horizontal exhaust 
shaft – together with customer 
(Motorway infrastructure company) Field test I G VLOS I I I 

Day 
(FT) 

mp14 

Damage and acceptance 
inspection, incident/accident survey 
tasks & documentation - 
Participation in an official exercise 
together with customer or 
simulation in segregated area (UAV 
test center) Field test O A VLOS T 120 

VMC 
(FT) 

Day 
(FT) 

mp15 

Autonomous surveillance of large 
industrial site, industrial park or 
critical infrastructure asset – outside 
and inside Field test B B BVLOS U 120 

VMC 
(FT) 

Day 
(FT) 
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mp16 

Damage and acceptance 
inspection, incident/accident survey 
tasks & documentation (ASFINAG) Field test O A VLOS U 120 

VMC 
(FT) 

Day 
(FT) 

mp17 

Autonomous surveillance of large 
industrial site, industrial park or 
critical infrastructure asset – outside 
and inside Field test B B BVLOS U 120 

VMC 
(FT) 

Day 
(FT) 

mp18 
Patrolling and monitoring Nuclear 
Powerplant Dukovany Field test O V BVLOS R 120 

VMC 
(FT) 

Day 
(FT) 

Table 13: summary of Monitoring and Patrolling operations discussed previously in 
the project. 
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in01 
Inventory 
management 

All actions necessary to check the status and the positions of 
goods I G BVLOS I I I In 

in02 
Inspection & 
Surveillance Inspection of roofs, racks, pallet placements, walls, and ceilings I B Var I I I In 

in03 
Material & product 
transport 

Transport of different goods, products, tools, spare parts and 
material between positions within a warehouse of a supply chain I G BVLOS I I I In 

Table 14: summary of Intralogistics operations discussed previously in the project. 
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4.2. Generic approach 

In order to receive approval from the competent authority the operation should be rather 
specific and well described to provide as much level of detail as possible. However, for 
guidelines elaboration, the level of detail should not be that detailed so they can be used for 
several operations; nevertheless, too generic guidelines are not useful either, so a trade-off 
needs to be found. 

In this case, after studying all the use cases planned for this project (see Section 4.1) three 
generic operations were selected which properly represent a wide range of potential uses 
and that apply to several of those specific operations with a level of detail enough so they 
are helpful for the reader but with a high level perspective enough so they can be 
extrapolated to other (but similar) type of operations. 

In each sub-section the generic concept of operations is introduced and the main operational 
features are classified as it is explained below: 

 Environment: differentiates whether the operation is carried out indoors (for example 

inside a building) or outdoors (in an open space). This is a differential parameter for 

aerial operation since it defines whether or not EASA’s rules apply (which have been 

presented in D6.1 Standardisation and Regulatory Analysis Report [1] and 

complemented in Section 3). In the former case the operation does not need to take 

into account such rules but in the latter EASA’s rules must be followed. 

 Visual conditions: it defines whether the drone is within visual line of sight of the pilot 

(VLOS) or not (BVLOS). In the latter case, the regulations to be followed are notable 

more restrictive. 

 Airspace type: following ICAO’s definitions, it defines the control level of the airspace. 

The more controlled it is, the more rules and restrictions apply in order to coordinate 

with manned aviation. Nevertheless, in HUUVER’s relevant scenarios the airspace will 

be uncontrolled or temporary segregated (TSA). The latter means that a certain 

volume of airspace is dedicated to your operation for a specific period of time (which 

needs to be agreed upon with the competent authorities in advance) and although 

certain rules must be followed the legal procedures are less complex. 

 Overflown area: it refers to the area the vehicle will fly when in UA mode. On one 

hand, it defines whether the operator has some control over such area and, on the 

other hand, it defines whether it is expected that people external to the operation are in 

such area. This might become a critical issue when evaluating ground risk. 

 Ground interactions: it determines whether it is expected that the vehicle interacts 

with other ground vehicles when in UGV mode. Due to the nature of the operations, the 

vehicle is not expected to interact with other ground vehicles, which avoids the need to 

follow certain ground traffic rules (as it was explained in D6.1 Standardisation and 

Regulatory Analysis Report [1]). 

 Aerial interactions: it determines whether it is expected that the vehicle interacts with 

other aerial vehicles when in UA mode. Due to the nature of the operations (the 

airspace type, explained above, and the flying altitude, explained below), the vehicle is 

not expected to interact with other aerial vehicles, which allows for more permissive 

operations (for safety reasons). 
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 Meteorology: it determines the weather conditions at the operation time. This is an 

important factor for the risk assessment (especially when the vehicle is in UA mode) 

since it directly affects the visibility, both between vehicle and pilot and through remote 

cameras. The outdoor operations contemplated here will be carried out under Visual 

Meteorological Conditions (VMC), which is an aviation term specified by ICAO [7] and 

for the current operations can be summarised as [8]: Clear of cloud and in sight of the 

surface and 5km flight visibility. 

 Light conditions: it determines the time of the day when the operation is to be 

performed. This is an important factor for the risk assessment (especially when the 

vehicle is in UA mode) since it directly affects the visibility, both between vehicle and 

pilot and through remote cameras. 

 Aerial autonomy: it defines how autonomous the vehicle is when operating in UA 

mode. It is important to differentiate between autonomous operation and automatic 

operation. According to EASA [3], the former implies that the remote pilot has no ability 

to intervene in the course of the aircraft whereas the latter “refers to an operation 

following pre-programmed instructions that the UAS executes while the remote pilot is 

able to intervene at any time”. 

 Ground autonomy: it defines how autonomous the vehicle is when operating in UGV 

mode. All the operations contemplated in this project require the vehicle to be remotely 

operated at all times; more information on automation levels of ground vehicles may be 

found in [9]. 

 Maximum altitude: it defines the maximum altitude at which the vehicle will fly (when 

in UA mode), and it is referred to the ground (Above Ground Level, AGL). 

 EASA Category: as it was explained in D6.1 Standardisation and Regulatory Analysis 

Report [1] and also dealt with previously in this document, EASA differentiates the type 

of operation depending on a series of conditions (MTOM, visual conditions, airspace 

type, etc.) which determines the rules to be followed. As it is shown later in this section, 

these categories are not exclusively related to the vehicle, so one same vehicle (in this 

case HUUVER) may fall in one or another category depending on the conditions of the 

operation. 

4.3. Generic search and rescue operation 

 Generic concept of operations 

The goal with this concept of operations is to contemplate a typical search and rescue 
operation where an overall picture of the situation is needed beyond visual reach and where 
the combination of aerial and ground reconnaissance is needed. 

This generic concept of operations applies to the cases identified in Section 4.1 as sr01, 
sr02 and sr05. 
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Feature Description 

Environment Outdoors 

Visual conditions BVLOS 

Airspace type Uncontrolled (Class G) 

Overflown area Uncontrolled and unpopulated 

Ground interactions Without other ground vehicles 

Aerial interactions Not relevant, due to low altitude 

Meteorology VMC (Visual Meteorological Conditions) 

Light conditions Daytime 

Aerial autonomy Automatic operation (by means of predefined waypoints) 
and optionally remotely piloted 

Ground autonomy Remotely piloted 

Maximum altitude 120 AGL 

EASA Category Specific 

Table 15: Main operational features of generic search and rescue operation. 

 Requisites 

As it can be seen in Table 15, the search and rescue use case can be included in the specific 
category of EASA since it is a BVLOS operation. In the next sections the main requirements 
that apply for such operation will be gathered.  

4.3.2.1. Requisites for operations in the specific category 

As it was detailed in D6.1 Standardisation and Regulatory Analysis Report [1], non-certified 
operations that do not match the requirements for the open category defined in Section 4.4.2 
are considered to be specific. Taking into account that the search and rescue operation will 
be conducted in BVLOS it shall be considered as a specific one. The following two sections 
detail the regulatory requirements of specific operations from the drone and the operational 
points of view.  

4.3.2.1.1. UAS requisites 

The following requisites apply for UAS to be operated in the specific category: 

1) The UAS shall not be designed for the transportation of people 
2) The UAS shall not be designed for the transportation of dangerous goods 
3) The UAS shall be equipped with a remote identification system except if it is operated in 

a Standard Scenario.  
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4.3.2.1.2. Operational requisites 

  In order to perform an operation in the specific category, the following operational 
requirements need to be followed: 

1) The operator shall acquire an operational authorisation to perform the operation from 
the authority of the Member State where it is registered.  

2) The authorities may request the operations manual from the operator if they consider 
it necessary taking into account the risk of the operation. This operations manual shall 
contain: 

a) An introduction with definitions and the structure of the document 

b) Description of the UAS operator organisation 

c) Concept of Operations (ConOps) 

d) Normal Procedures 

e) Contingency Procedures 

f) Emergency Procedures 

g) Emergency Response Plan (optional) 

h) Security 

i) Guidelines to minimise nuisance and environmental impact 

j) Occurrence reporting procedures according to Regulation (EU) No 376/2014. 

k) Record-keeping procedures  

3) When applying to this authorisation, the operator will need to present an operational 
safety assessment. The standard methodology for this is the SORA5 developed by 
JARUS.  The authorisation shall be granted if the authority considers that the risks of the 
operations have been mitigated.  

4) The competent authority shall specify whether the operational authorisation concern the 
approval of a single operation or a number of operations specified in time or 
location(s) or both.  

5) In case the operation fits into a Standard Scenario the operator will not need to 
obtain an authorisation and will only need to present a declaration of compliance with 
the scenario. The authorities shall assess this declaration to verify its veracity and give 
a confirmation of reception and completeness to the operator.  

4.3.2.1.3. Responsibilities of the operator 

The UAS operator shall comply with all of the following: 

1) establish procedures and limitations adapted to the type of the intended operation and 
the risk involved, including: 

a) operational procedures to ensure the safety of the operations; 

                                                
5 This is a specific methodology for drone operations and a deeper analysis falls beyond the scope of this document, but 
more information may be found in [10] and some application examples in [11]. 
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b) procedures to ensure that security requirements applicable to the area of operations 
are complied with in the intended operation; 

c) measures to protect against unlawful interference and unauthorised access; 

d) procedures to ensure that all operations are in respect of Regulation (EU) 2016/679 
on the protection of natural persons with regard to the processing of personal data 
and on the free movement of such data.  

e) guidelines for its remote pilots to plan UAS operations in a manner that minimises 
nuisances, including noise and other emissions-related nuisances, to people and 
animals. 

2) designate a remote pilot for each flight or, in the case of autonomous operations, ensure 
that during all phases of the flight, responsibilities and tasks are properly allocated  

3) ensure that all operations effectively use and support the efficient use of radio spectrum 
in order to avoid harmful interference; 

4) ensure that before conducting operations, remote pilots comply with all of the following 
conditions: 

a) have the competency to perform their tasks in line with the applicable training 
identified by the operational authorisation or by the conditions and limitations defined 
in the appropriate standard scenario  

b) follow remote pilot training which shall be competency based 

c) follow remote pilot training, as defined in the operational authorisation, for operations 
requiring such authorisation, it shall be conducted in cooperation with an entity 
designated by the competent authority; 

d) follow remote pilot training for operations under declaration that shall be conducted 
in accordance with the mitigation measures defined by the standard scenario; 

e) have been informed about the UAS operator’s operations manual 

f) obtain updated information relevant to the intended operation about any 
geographical zones  

5) ensure that personnel in charge of duties essential to the UAS operation, other than the 
remote pilot itself, comply with all of the following conditions: 

6) have completed the on-the-job-training developed by the operator; 

7) have been informed about the UAS operator’s operations manual, if required by the risk 
assessment 

8) carry out each operation within the limitations, conditions, and mitigation measures 
defined in the declaration or specified in the operational authorisation; 

9) keep and maintain an up-to-date record of: 

a) all the relevant qualifications and training courses completed by the remote pilot and 
the other personnel in charge of duties essential to the UAS operation and by the 
maintenance staff, for at least 3 years after those persons have ceased employment 
with the organisation or have changed their position in the organisation; 

b) the maintenance activities conducted on the UAS for a minimum of 3 years; 
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10)  the information on UAS operations, including any unusual technical or operational 
occurrences and other data as required by the declaration or by the operational 
authorisation for a minimum of 3 years; 

11)  use UAS which, as a minimum, are designed in such a manner that a possible failure 
will not lead the UAS to fly outside the operation volume or to cause a fatality. In addition, 
Man Machine interfaces shall be such to minimise the risk of pilot error and shall not 
cause unreasonable fatigue; 

12)  maintain the UAS in a suitable condition for safe operation by: 

13)  as a minimum, defining maintenance instructions and employing an adequately trained  
and qualified maintenance staff; and 

14)  using an unmanned aircraft which is designed to minimise noise and other emissions, 
taking into account the type of the intended operations and geographical areas where 
the aircraft noise and other emissions are of concern. 

15)  establish and keep an up-to-date list of the designated remote pilots for each flight; 

16)  establish and keep an up-to-date list of the maintenance staff employed by the operator 
to carry out maintenance activities; and 

17) ensure that each individual unmanned aircraft is installed with: 

18) at least one green flashing light for the purpose of visibility of the unmanned aircraft at 
night, and 

19) an active and up-to-date remote identification system. 

 

4.3.2.1.4. Responsibilities of the remote pilot 

 

1) The remote pilot shall: 

a) not perform duties under the influence of psychoactive substances or alcohol or 
when it is unfit to perform its tasks due to injury, fatigue, medication, sickness or 
other causes; 

b) have the appropriate remote pilot competency as defined in the operational 
authorisation or in the standard scenario  

c) be familiar with manufacturer’s instructions provided by the manufacturer of the UAS. 

2) Before starting an UAS operation, the remote pilot shall comply with all of the following: 

a) obtain updated information relevant to the intended operation about any 
geographical zones  

b) ensure that the operating environment is compatible with the authorised or declared 
limitations and conditions; 

c) ensure that the UAS is in a safe condition to complete the intended flight safely, and 
if applicable, check if the direct remote identification is active and up-to-date; 

d) ensure that the information about the operation has been made available to the 
relevant air traffic service (ATS) unit, other airspace users and relevant stakeholders,  
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3) During the flight, the remote pilot shall: 

a) comply with the authorised or declared limitations and conditions; 

b) avoid any risk of collision with any manned aircraft and discontinue a flight when 
continuing it may pose a risk to other aircraft, people, animals, environment or 
property; 

c) comply with the operational limitations in geographical zones  

d) comply with the operator’s procedures; 

e) not fly close to or inside areas where an emergency response effort is ongoing unless 
they have permission to do so from the responsible emergency response services. 

4.3.2.2. Guidelines for the operator 

In order to perform a search and rescue operation, first it needs to be evaluated the 
maximum distance at which the UAS will be flying from the remote pilot. In cases where this 
distance does not exceed 2 km, the operations can fall into the Standard Scenario STS02, 
simplifying the regulatory process. In cases where this distance is to be exceeded, the 
operator shall perform a SORA risk assessment according to the operation. The next two 
sections intend to assess these two possibilities and the additional possibilities that derive 
from them.  

 

Figure 11: Search and rescue authorisation flow chart. 

4.3.2.2.1. Short range operation (<2km) 

4.3.2.2.1.1. STS02 operations 
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Considering the main operational features of the use case (Section 4.3.1), a search and 
rescue operation with the aircraft not flying further than 2 km from the pilot could be 
considered as a Standard Scenario STS02 operation. The requirements of STS02 are the 
following: 

1. UA marked with C6 class with maximum characteristic dimensions of up to 3 m and 
MTOM of up to 25 kg; 

2. Distance of up to 2 km from the remote pilot if airspace observers (AOs) are 
employed; otherwise at a distance of up to 1 km; 

3. Over a controlled ground area that is entirely located in a sparsely populated area; 

4. Maximum flight altitude not higher than 120 m above the surface overflown (except 
when close to obstacles); 

5. Operation in controlled or uncontrolled airspace, provided that there is a low 
probability of encountering manned aircraft. 

As it has been previously mentioned, when the operation fits a standard scenario the 
operator just needs to present a declaration of compliance. A template for this declaration 
can be found in Annex I. This declaration shall contain: 

1. Administrative information about the UAS operator; 

2. A statement that the operation satisfies the operational requirements set out in the 
standard scenario (defined in Section 3.1.5 of this document); 

3. The commitment of the UAS operator to comply with the relevant mitigation 
measures required for the safety of the operation, including the associated 
instructions for the operation, for the design of the unmanned aircraft and the 
competency of involved personnel. 

4. Confirmation by the UAS operator that an appropriate insurance cover will be in place 
for every flight made under the declaration, if required by Union or national law. 

4.3.2.2.1.2. PDRA-S02 operations 

It is very important to take into account that standard scenarios are only for UAS 
bearing the CE marking. More specifically, STS02 needs the C6 class mark. In the event 
that the UAS does not have the C6 mark, the operator has to request an operational 
authorisation from the National Authority by presenting a safety assessment.  

In order to speed up the process, EASA has released a predefined risk assessment (PDRA-
S02) specifically defined to mirror STS02 for UAS not having the CE marking. By 
following the guidelines of this PDRA, the operator can generate a safety assessment that 
should be approved in a shorter time by the authorities than a normal one since a set of 
mitigations are already predefined by the authorities.  

Table 16 shows the main requirements and mitigations to be implemented by the use of 
PDRA-S02 

 

1. Operational characterisation (scope and limitations) 
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Level of 
human 
intervention 

No autonomous operations. 
 
The remote pilot should operate only one UA at a time. 
 
The remote pilot should not operate from a moving vehicle 
The remote pilot should not hand over the control of the UA to another command 
unit. 

UA range 
limit 

VLOS during take-off and landing 
 
Max distance from the pilot 1 km with no observers.  
 
Max distance from the pilot 2 km with observers 

Areas 
overflown 

UAS operations should be conducted over a controlled ground area. 

UA 
limitations 

MTOM less than 25kg 
 
Max characteristic dimension 3m 
 
Maximum ground speed lower than 50 m/s 

Flight height 
limit 

Maximum 120m AGL except 15 additional meters over an obstacle 

Airspace The UA should be operated in uncontrolled airspace (G or F) or in controlled 
airspace after coordination with the local authorities.  

Visibility The UA operation should be conducted in an area where the flight visibility is 
more than 5 km. 

Others The UA should not be used to carry dangerous goods 

2. Operational risk classification  

Final GRC 3 Final ARC ARC-b SAIL II 

3. Operational mitigations 

Operational 
volume  

The UAS operator should define the operational volume for the intended 
operation, including the flight geography and the contingency volume. 
 
To determine the operational volume, the UAS operator should consider the 
position-keeping capabilities of the UAS in 4D space (latitude, longitude, height, 
and time). 
 
In particular, the accuracy of the navigation solution, the flight technical error of 
the UAS, as well as the flight path definition error (e.g. map error) and latencies 
should be considered and addressed when determining the operational volume. 
 
The remote pilot should apply emergency procedures as soon as there is an 
indication that the UA may exceed the limits of the operational volume 



Hybrid UAV-UGV for Efficient Relocation of Vessels D6.3 Regulatory framework report 

 
 

 

File: HUUVER D6.3 Regulatory framework report-v01.docx 

 Page 66 of 87 

 

Ground risk The UAS operator should establish a ground risk buffer to protect third parties on 
the ground outside the operational volume. 
 
The ground risk buffer should cover a distance that is at least equal to the 
distance specified by the UAS manufacturer’s instructions, considering the 
operational conditions within the limitations specified by the UAS manufacturer. 

Air risk The operational zona must be restriction-free (airdrome protection areas, 
controlled airspace, restricted area) unless operator has been granted 
permission.  
 
Prior to the flight, the UAS operator should assess the proximity of the planned 
operation to manned aircraft activity. 

4. UAS operator and UAS operations provisions 

UAS 
operator and 
UAS 
operations 

In addition to the general responsibilities, the UAS operator should: 
 

 Develop an operations manual (OM) that includes the operational volume 
and ground risk buffer needed for the intended operation. 

 Ensure the adequacy of contingency and emergency procedures proving it 
with dedicated test flights, simulations or any other means accepted by the 
authorities. 

 Develop an effective emergency response plan (ERP) suitable for the 
operation 

 Ensure controlled ground area is in place and effective, informing all the 
personnel inside the controlled ground area about the risks of the operation  

 If airspace observers (AOs) are used, the operator must ensure that they 
have visibility of the planned distance and that the communication between 
them and the remote pilot is in place and effective.  

 

UAS 
maintenance 

The UAS maintenance instructions that are defined by the UAS operator should 
be included in the OM and should cover at least the UAS manufacturer’s 
instructions and requirements, when applicable. 
 
The maintenance staff should follow the UAS maintenance instructions when 
performing maintenance. 

External 
services 

UAS operator should declare any external services used are suitable for the 
operation.   
 
The UAS operator should define and allocate the roles and responsibilities 
between the UAS operator and the external service provider(s), if applicable. 

5. Provisions for the personnel in charge of duties essential to the UAS operation 

Remote pilot In addition to complying with the general requirements, a remote pilot who is 
engaged in operations under this PDRA should: 

 hold a certificate of remote-pilot theoretical knowledge, which is issued by 
the competent authority or by an entity that is designated by the competent 
authority of a Member State; 

 hold an accreditation of completion of a practical-skill training course for this 
PDRA 
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Table 16: Summary of PDRA-S02 

4.3.2.2.2. Long range operation (>2km)  

Operations with a range longer than 2 km from the remote pilot can’t be included in any 
Standard Scenario. Thus, the operator must request an authorisation and present an 
operational risk assessment according to the SORA methodology. However, the process 
can differ depending on some additional considerations: 

 If the operation is performed with an airspace observer every 1 kilometre, the 
operator can use the Predefined Risk Assessment PDRA G01. 

 If the operation is not performed with airspace observers, the operator can still use 
an additional PDRA, the G02, in the case that the airspace is reserved for drone 
operations with the appropriate NOTAM.  

 If the operation is not performed with airspace observers, and it is not performed in 
a reserved airspace, the operator will need to create a SORA risk assessment “from 
scratch”.  

4.3.2.2.2.1. PDRA G01 operations 

 

1. Operational characterisation (scope and limitations) 

Level of human 
intervention 

No autonomous operations. 
 
The remote pilot should operate only one UA at a time. 
 
The remote pilot should not operate from a moving vehicle 
 
The remote pilot should not hand over the control of the UA to another 
command unit. 

UA range limit VLOS during take-off and landing 
 
Max distance from the pilot 1 km with no observers.  
 
Max distance from the pilot 2 km with observers 

Areas 
overflown 

UAS operations should be conducted over sparsely populated areas. 

UA limitations  Maximum characteristic dimension 3 m 
 
Typical kinetic energy: up to 34 kJ 

Flight height 
limit 

Maximum 120m AGL except 15 additional meters over an obstacle  

Airspace The UA should be operated in uncontrolled airspace (G or F) or in controlled 
airspace after coordination with the local authorities. 

Visibility The UA should be operated in an area where flight visibility is more than 5 km. 
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Others The UA should not be used to carry dangerous goods 

2.  Operational risk classification  

Final GRC 3 Final ARC ARC-b  Final SAIL  II 

3.  Operational mitigations 

Operational 
volume  

The UAS operator should define the operational volume for the intended 
operation, including the flight geography and the contingency volume. 
 
To determine the operational volume, the UAS operator should consider the 
position-keeping capabilities of the UAS in 4D space (latitude, longitude, 
height, and time). 
 
In particular, the accuracy of the navigation solution, the flight technical error 
of the UAS, as well as the flight path definition error (e.g. map error) and 
latencies should be considered and addressed when determining the 
operational volume. 
 
The remote pilot should apply emergency procedures as soon as there is an 
indication that the UA may exceed the limits of the operational volume 

Ground risk The UAS operator should establish a ground risk buffer to protect third parties 
on the ground outside the operational volume using the 1:1 rule.  
 
The operational volume and the ground risk buffer should be all contained in a 
sparsely populated area. 
 
The applicant should evaluate the area of operations typically by means of an 
on-site inspection or appraisal, and should be able to justify a lower density of 
people at risk. 

Air risk The UAS operator should establish an air risk buffer to protect third parties in 
the air outside the operational volume. 
 
This air risk buffer should be contained in the ‘airspace class F or G’ 
(uncontrolled airspace) over sparsely populated areas and in UAS 
geographical zones defined by the MSs where the probability of encounter 
with manned aircraft and other airspace users is not low. 
 
The operational zona must be restriction-free (airdrome protection areas, 
controlled airspace, restricted area) unless operator has been granted 
permission.  
Prior to the flight, the remote pilot should assess the proximity of the planned 
operation to manned aircraft activity. 

Observers The UAS operator should ensure the correct placement and number of AOs 
along the intended flight path. Prior to each flight, the UAS operator should 
verify that the communications are effective and in place.  

4.  UAS operator and UAS operations provisions 
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UAS operator 
and UAS 
operations 

In addition to the general responsibilities, the UAS operator should: 

 Develop an operations manual (OM) that includes the operational volume 
and ground risk buffer needed for the intended operation. 

 Ensure the adequacy of contingency and emergency procedures proving 
it with dedicated test flights, simulations or any other means accepted by 
the authorities. 

 Develop an effective emergency response plan (ERP) suitable for the 
operation 

 Ensure controlled ground area is in place and effective, informing all the 
personnel inside the controlled ground area about the risks of the 
operation  

 If airspace observers (AOs) are used, the operator must ensure that they 
have visibility of the planned distance and that the communication 
between them and the remote pilot is in place and effective.  

 have a policy that defines how the remote pilot and all other personnel in 
charge of duties essential to the UAS operation can declare themselves fit 
to operate before conducting any operation. 

UAS 
maintenance 

The UAS maintenance instructions that are defined by the UAS operator 
should be included in the OM and should cover at least the UAS 
manufacturer’s instructions and requirements, when applicable. 
 
The maintenance staff should follow the UAS maintenance instructions when 
performing maintenance. 

External 
services 

UAS operator should declare any external services used are suitable for the 
operation.   
 
The UAS operator should define and allocate the roles and responsibilities 
between the UAS operator and the external service provider(s), if applicable. 

6.  Technical provisions 

General The UAS should be equipped with means to monitor the critical parameters of 
a safe flight (positioning, energy status, status of critical systems) 
The UA should have the performance capability to descend safely from its 
operating altitude to a ‘safe altitude’ in less than 1 minute, or have a descent 
rate of at least 2.5 m/s (500 fpm). 

Human-
machine 
interface (HMI) 

The UAS information and control interfaces should be clearly and succinctly 
presented  
 
The UAS operator should conduct a UAS evaluation that considers and 
addresses human factors to determine whether the HMI is appropriate for the 
operation. 

C2 links and 
communication 

The UAS should comply with the applicable requirements for radio equipment 
and use of the RF spectrum. 
 
Protection mechanisms against interference should be used, especially if 
unlicensed bands (e.g. ISM) are used for the C2 link  
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Communication between the remote pilot and the AO(s) should allow the 
remote pilot to manoeuvre the UA with sufficient time to avoid any risk of 
collision with manned aircraft. 

Tactical 
mitigation 

The UAS design should be adequate to ensure that the time required between 
a command given by the remote pilot and the UA executing it does not exceed 
5 seconds 

Containment To ensure a safe recovery from a technical issue that involves the UAS or an 
external system supporting the operation, the UAS operator should ensure 
that: 

 no probable failure of the UAS or of any external system supporting the 
operation should lead to operation outside the operational volume;  

 it is reasonably expected that a fatality will not occur due to any probable 
failure of the UAS or of any external system supporting the operation. 

 
The vertical extension of the operational volume should be 150 m above the 
surface (or any other altitude reference defined by the Member State). 
 
A design and installation appraisal should be made available and should cover 
at least: 

 the design and installation features (independence, separation, and 
redundancy);  

 the particular risks (e.g. hail, ice, snow, electromagnetic interference, etc.) 
relevant to the ConOps. 

Table 17: Summary of PDRA-G01 

4.3.2.2.2.2. PDRA G02 operations 

 

1. Operational characterisation (scope and limitations) 

Level of human 
intervention 

No autonomous operations. 
 
The remote pilot should operate only one UA at a time. 

UA range limit VLOS during take-off and landing 
 
The maximum range limit should be within the range of the C2 link 

Areas overflown UAS operations should be conducted over sparsely populated areas. 

UA limitations Maximum characteristic dimension 3 m 
 
Typical kinetic energy: up to 34 kJ 

Flight height limit The maximum height of the operation volume is limited by the size of 
the reserved airspace. 

Airspace Operations should only be conducted in airspace that is reserved for 
the operation (corresponding to an air risk that can be classified as 
ARC-a). 
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Visibility Sufficient to ensure that no people are damaged during take-off and 
landing 

Others The UA should not be used to carry dangerous goods 

2. Operational risk classification  

Final GRC 3 Final ARC ARC-a SAIL II 

3. Operational mitigations 

Operational volume  The UAS operator should define the operational volume for the 
intended operation, including the flight geography and the contingency 
volume. 
 
To determine the operational volume, the UAS operator should 
consider the position-keeping capabilities of the UAS in 4D space 
(latitude, longitude, height, and time). 
 
In particular, the accuracy of the navigation solution, the flight 
technical error of the UAS, as well as the flight path definition error 
(e.g. map error) and latencies should be considered and addressed 
when determining the operational volume. 
 
The remote pilot should apply emergency procedures as soon as 
there is an indication that the UA may exceed the limits of the 
operational volume 

Ground risk The UAS operator should establish a ground risk buffer to protect third 
parties on the ground outside the operational volume using the 1:1 
rule.  
 
The operational volume and the ground risk buffer should be all 
contained in a sparsely populated area. 
 
The applicant should evaluate the area of operations typically by 
means of an on-site inspection or appraisal, and should be able to 
justify a lower density of people at risk. 

Air risk The operational volume should be entirely contained in the reserved 
airspace. 
 
 
The operational zona must be restriction-free (airdrome protection 
areas, controlled airspace, restricted area) unless operator has been 
granted permission.  
 

Observers N/A 

4. UAS operator and UAS operations provisions 

UAS operator and 
UAS operations 

In addition to the general responsibilities, the UAS operator should: 
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 Develop an operations manual (OM) that includes the operational 
volume and ground risk buffer needed for the intended operation. 

 Ensure the adequacy of contingency and emergency procedures 
proving it with dedicated test flights, simulations or any other 
means accepted by the authorities. 

 Develop an effective emergency response plan (ERP) suitable for 
the operation 

 have a policy that defines how the remote pilot and all other 
personnel in charge of duties essential to the UAS operation can 
declare themselves fit to operate before conducting any 
operation. 

 Include in the OM the method and means of communication with 
the authority or entity responsible for the management of the 
airspace during the entire period of the reserved or restricted 
airspace being active, as mandated by the authorisation. 

UAS maintenance The UAS maintenance instructions that are defined by the UAS 
operator should be included in the OM and should cover at least the 
UAS manufacturer’s instructions and requirements, when applicable. 
 
The maintenance staff should follow the UAS maintenance 
instructions when performing maintenance. 

External services UAS operator should declare any external services used are suitable 
for the operation. 
 
The UAS operator should define and allocate the roles and 
responsibilities between the UAS operator and the external service 
provider(s), if applicable. 

6. Technical provisions 

General The UAS should be equipped with means to monitor the critical 
parameters of a safe flight (positioning, energy status, status of critical 
systems) 
 
The UA should have the performance capability to descend safely 
from its operating altitude to a ‘safe altitude’ in less than 1 minute, or 
have a descent rate of at least 2.5 m/s (500 fpm). 

Human-machine 
interface (HMI) 

The UAS information and control interfaces should be clearly and 
succinctly presented  
 
The UAS operator should conduct a UAS evaluation that considers 
and addresses human factors to determine whether the HMI is 
appropriate for the operation. 

C2 links and 
communication 

The UAS should comply with the applicable requirements for radio 
equipment and use of the RF spectrum. 
 
Protection mechanisms against interference should be used, 
especially if unlicensed bands (e.g. ISM) are used for the C2 link  

Tactical mitigation N/A 
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Containment To ensure a safe recovery from a technical issue that involves the 
UAS or an external system supporting the operation, the UAS operator 
should ensure that: 

 no probable failure of the UAS or of any external system 
supporting the operation should lead to operation outside the 
operational volume;  

 it is reasonably expected that a fatality will not occur due to any 
probable failure of the UAS or of any external system supporting 
the operation. 

 
A design and installation appraisal should be made available and 
should cover at least: 

 the design and installation features (independence, separation, 
and redundancy);  

 the particular risks (e.g. hail, ice, snow, electromagnetic 
interference, etc.) relevant to the ConOps. 

Table 18: Summary of PDRA-G02 

4.3.2.2.2.3. Other operations 

Since there is no official PDRA for operations without aircraft observers every kilometre and 
without a TSA, the objective of this section is to create an unofficial draft of it, in order for 
the operator to have the tools to elaborate a SORA assessment if this kind of operations is 
needed.  

1. Operational characterisation (scope and limitations) 

Level of human 
intervention 

No autonomous operations. 
 
The remote pilot should operate only one UA at a time. 

UA range limit VLOS during take-off and landing 
 
The maximum range limit should be within the range of the C2 link 

Areas overflown UAS operations should be conducted over sparsely populated areas. 

UA limitations Maximum characteristic dimension 3 m 
 
Typical kinetic energy: up to 34 kJ 

Flight height limit The maximum height of the operation volume should be of 150 m 
AGL.  

Airspace Uncontrolled (Type G) 

Visibility Sufficient to ensure that no people are damaged during take-off and 
landing 

Others The UA should not be used to carry dangerous goods 

2. Operational risk classification  
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Final GRC 3 Final ARC ARC-a SAIL II 

3. Operational mitigations 

Operational volume  The UAS operator should define the operational volume for the 
intended operation, including the flight geography and the contingency 
volume. 
 
To determine the operational volume, the UAS operator should 
consider the position-keeping capabilities of the UAS in 4D space 
(latitude, longitude, height, and time). 
 
In particular, the accuracy of the navigation solution, the flight 
technical error of the UAS, as well as the flight path definition error 
(e.g. map error) and latencies should be considered and addressed 
when determining the operational volume. 
 
The remote pilot should apply emergency procedures as soon as 
there is an indication that the UA may exceed the limits of the 
operational volume 

Ground risk The UAS operator should establish a ground risk buffer to protect third 
parties on the ground outside the operational volume using the 1:1 
rule.  
 
The operational volume and the ground risk buffer should be all 
contained in a sparsely populated area. 
 
The applicant should evaluate the area of operations typically by 
means of an on-site inspection or appraisal, and should be able to 
justify a lower density of people at risk. 

Air risk The operational volume should be entirely contained in the reserved 
airspace. 
 
 
The operational zone must be restriction-free (airdrome protection 
areas, controlled airspace, restricted area) unless operator has been 
granted permission.  
 

Observers N/A 

4. UAS operator and UAS operations provisions 

UAS operator and 
UAS operations 

In addition to the general responsibilities, the UAS operator should: 
 

 Develop an operations manual (OM) that includes the operational 
volume and ground risk buffer needed for the intended operation. 

 Ensure the adequacy of contingency and emergency procedures 
proving it with dedicated test flights, simulations or any other 
means accepted by the authorities. 

 Develop an effective emergency response plan (ERP) suitable for 
the operation 
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 have a policy that defines how the remote pilot and all other 
personnel in charge of duties essential to the UAS operation can 
declare themselves fit to operate before conducting any 
operation. 

 Include in the OM the method and means of communication with 
the authority or entity responsible for the management of the 
airspace during the entire period of the reserved or restricted 
airspace being active, as mandated by the authorisation. 

UAS maintenance The UAS maintenance instructions that are defined by the UAS 
operator should be included in the OM and should cover at least the 
UAS manufacturer’s instructions and requirements, when applicable. 
 
The maintenance staff should follow the UAS maintenance 
instructions when performing maintenance. 

External services UAS operator should declare any external services used are suitable 
for the operation.   
 
UAS operator should be able to monitor the possible traffic of manned 
aircraft nearby by using an ADS-B receiver.  
 
The UAS operator should define and allocate the roles and 
responsibilities between the UAS operator and the external service 
provider(s), if applicable. 

6. Technical provisions 

General The UAS should be equipped with means to monitor the critical 
parameters of a safe flight (positioning, energy status, status of critical 
systems) 
 
The UA should have the performance capability to descend safely 
from its operating altitude to a ‘safe altitude’ in less than 1 minute, or 
have a descent rate of at least 2.5 m/s (500 fpm). 

Human-machine 
interface (HMI) 

The UAS information and control interfaces should be clearly and 
succinctly presented  
 
The UAS operator should conduct a UAS evaluation that considers 
and addresses human factors to determine whether the HMI is 
appropriate for the operation. 

C2 links and 
communication 

The UAS should comply with the applicable requirements for radio 
equipment and use of the RF spectrum. 
 
Protection mechanisms against interference should be used, 
especially if unlicensed bands (e.g. ISM) are used for the C2 link  
 
The operator must have the means to communicate with other users 
of the airspace with an airband radio. The procedure to do this should 
be included in the OM.  

Tactical mitigation N/A 
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Containment To ensure a safe recovery from a technical issue that involves the 
UAS or an external system supporting the operation, the UAS operator 
should ensure that: 

 no probable failure of the UAS or of any external system 
supporting the operation should lead to operation outside the 
operational volume;  

 it is reasonably expected that a fatality will not occur due to any 
probable failure of the UAS or of any external system supporting 
the operation. 

 
A design and installation appraisal should be made available and 
should cover at least: 

 the design and installation features (independence, separation, 
and redundancy);  

 the particular risks (e.g. hail, ice, snow, electromagnetic 
interference, etc.) relevant to the ConOps. 

Table 19: Proposed Draft PDRA for BVLOS operations outside of a TSA with no 
airspace observers every kilometre 

4.4. Generic customer demonstration 

 Generic concept of operations 

Operators sometimes need to demonstrate their capabilities to potential clients through 
prepared situations. The goal with this concept of operations is to deal with a typical 
demonstration of an inspection of ground situation within visual reach in front of a client and 
where the combination of aerial and ground reconnaissance is needed. 

This generic concept of operations applies to the cases identified in Section 4.1 as mp01, 
mp03, mp12, mp14, mp16. 

Feature Description 

Environment Outdoors 

Visual conditions VLOS 

Airspace type Uncontrolled (Class G) 

Overflown area Uncontrolled and unpopulated 

Ground interactions Without other ground vehicles 

Aerial interactions Not relevant, due to low altitude 

Meteorology VMC (Visual Meteorological Conditions) 

Light conditions Daytime 

Aerial autonomy Automatic operation (by means of predefined waypoints) 
and optionally remotely piloted 

Ground autonomy Remotely piloted 

Maximum altitude 120 AGL 
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EASA Category Open 

Table 20: Main operational features of generic customer demonstration. 

 Requisites 

As it can be seen in Table 20 the generic customer demonstration use case can be included 
in the Open category of EASA since it is a VLOS operation. In the next sections the main 
requirements that apply for such operation will be gathered. The main characteristics that 
have been considered are: 

 The unmanned aircraft has a maximum take-off mass of less than 25 kg, including 
its fuel and payload. 

 The remote pilot ensures that the unmanned aircraft is kept at a safe distance from 
people and that it is not flown over assemblies of people; 

 The remote pilot keeps the unmanned aircraft in VLOS at all times except when flying 
in follow-me mode or when using an unmanned aircraft observer  

4.4.2.1. Operational requisites (operations in subcategory 
A3) 

UAS operations in subcategory A3 shall comply with all of the following conditions: 

1) be conducted in an area where the remote pilot reasonably expects that no uninvolved 
person will be endangered within the range where the unmanned aircraft is flown during 
the entire time of the UAS operation; 

2) be conducted at a safe horizontal distance of at least 150 metres from residential, 
commercial, industrial or recreational areas; 

3) be performed by a remote pilot who is familiar with manufacturer’s instructions provided 
by the manufacturer of the UAS and who has completed an online training course and 
passed an online theoretical knowledge examination provided by the competent 
authority or by an entity designated by the competent authority of a Member State 
achieving at least 75% of the overall marks. The examination shall comprise 40 multiple-
choice questions distributed appropriately across the following subjects: 

i) air safety; 
ii) airspace restrictions; 
iii) aviation regulation; 
iv) human performance limitations; 
v) operational procedures; 
vi) UAS general knowledge; 

4) privacy and data protection; 
5) insurance; 
6) security 
 

4.4.2.1.1. Maximum Height 

During flight, the unmanned aircraft is maintained within 120 metres from the closest point 
of the surface of the earth, except when overflying an obstacle, such as plains, hills, and 
mountains. When flying an unmanned aircraft within a horizontal distance of 50 metres from 
an artificial obstacle taller than 105 metres, the maximum height of the UAS operation may 
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be increased up to 15 metres above the height of the obstacle at the request of the entity 
responsible for the obstacle. In addition, when the Member State (MS) has defined a 
geographical zone with a lower maximum height, the remote pilot must ensure that the UA 
always complies with the requirements of the geographical zone. 

4.4.2.1.2. Areas where UAS Operations may be 
conducted 

1. If an uninvolved person enters the range of the UAS operation, the remote 
pilot should, where necessary, adjust the operation to ensure the safety of 
the uninvolved person and discontinue the operation if the safety of the UAS 
operation is not ensured. 

2. A minimum horizontal distance from the person that is passing the area could 
be estimated as follows:  

i. no less than 30 m; 

ii. no less than the height (‘1:1 rule’, i.e. if the UA is flying at a height of 
30 m, the distance of the UA from the uninvolved person should be at 
least 30 m), and   

iii. no less than the distance that the UA would cover in 2 seconds at the 
maximum speed (this assumes a reaction time of 2 seconds). 

 

4.4.2.2. Requirements for a class C3 UAS 

1. The UAS bears the following class identification label on the UA: 

 

2. Have an MTOM of less than 25 kg, including payload, and have a maximum 
characteristic dimension of less than 3 m. 

3. Be safely controllable with regard to stability, manoeuvrability and the 
command and control link performance, by a remote pilot with adequate 
competency as defined in 4.4.2.1. 

4. In case of a loss of the command and control link, have a reliable and 
predictable method for the UA to recover the command and control link or, if 
it fails, terminate the flight in a way that reduces the effect on third parties in 
the air or on the ground. 

5. Have the indication of the guaranteed A-weighted sound power level LWA. 

6. Have a unique serial number compliant with standard ANSI/CTA-2063-A-
2019, Small Unmanned Aerial Systems Serial Numbers, 2019. 
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7. Have a direct remote identification that: 

i. allows the upload of the UAS operator registration number required 
and any additional number provided by the registration system; the 
system shall perform a consistency check verifying the integrity of the 
full string provided to the UAS operator at the time of registration; in 
case of inconsistency, the UAS shall emit an error message to the 
UAS operator; 

ii. ensures, in real time during the whole duration of the flight, the direct 
periodic broadcast from the UA using an open and documented 
transmission protocol, in a way that it can be received directly by 
existing mobile devices within the broadcasting range, of at least the 
following data: 

a. the UAS operator registration number and the verification 
code provided by the Member State during the registration 
process; 

b. the unique serial number of the UA; 

c. the time stamp, the geographical position of the UA and its 
height above the surface or take-off point; 

d. the route course measured clockwise from true north and 
ground speed of the UA; 

e. the geographical position of the remote pilot or, if not 
available, the take-off point; and 

f. an indication of the emergency status of the UAS; 

iii. reduces the ability of tampering the functionality of the direct remote 
identification system; 
 

8. be equipped with a geo-awareness function that provides: 

i. an interface to load and update data containing information on 
airspace limitations related to UA position and height imposed by the 
UAS geographical zones; 

ii. a warning alert to the remote pilot when a potential breach of airspace 
limitations is detected; and 

iii. information to the remote pilot on the UA’s status as well as a warning 
alert when its positioning or navigation systems cannot ensure the 
proper functioning of the geo-awareness function; 

9. if the UA has a function that limits its access to certain airspace areas or 
volumes, this function shall operate in such a manner that it interacts 
smoothly with the flight control system of the UA without adversely affecting 
flight safety; in addition, clear information shall be provided to the remote pilot 
when this function prevents the UA from entering these airspace areas or 
volumes; 

10. be equipped with a command and control link protected against unauthorised 
access to the command and control functions; 
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11. provide the remote pilot with clear warning when the battery of the UA or its 
command unit reaches a low level such that the remote pilot has sufficient 
time to safely land the UA; 

12. be equipped: 

i. with lights for the purpose of controllability of the UA; and 

ii. with at least one green flashing light for the purpose of conspicuity of 
the UA at night to allow a person on the ground to distinguish the UA 
from a manned aircraft; 

13. be placed on the market with manufacturer’s instructions providing: 

i. the characteristics of the UA including but not limited to the: 

 class of the UA; 

 UA mass (with a description of the reference configuration) 
and the maximum take-off mass (MTOM); 

 general characteristics of allowed payloads in terms of mass, 
dimensions, interfaces with the UA and other possible 
restrictions; 

 equipment and software to control the UA remotely; 

 the procedures to upload the UAS operator registration 
number into the remote identification system; 

 reference of the transmission protocol used for the direct 
remote identification system emission; 

 sound power level; 

 description of the behaviour of the UA in case of a loss of the 
command and control link, and the method to recover 
command and control link of the UA. 

ii. clear operational instructions; 

iii. the procedure to upload the airspace limitations into the geo-
awareness function; 

iv. maintenance instructions; 

v. troubleshooting procedures; 

vi. operational limitations (including but not limited to meteorological 
conditions and day/night operations); and 

vii. appropriate description of all the risks related to UAS operations; 

14. Include an information notice published by EASA providing the applicable 
limitations and obligations; 

15. if equipped with a network remote identification system it shall: 

i. ensure, in real time during the whole duration of the flight, the 
transmission from the UA using an open and documented 
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transmission protocol, in a way that it can be received through a 
network, of at least the following data: 

1. the UAS operator registration number and the verification 
code provided by the Member State of registration during the 
registration process unless the consistency check defined in 
point 9(a) is not passed 

2. the unique serial number of the UA ; 

3. the time stamp, the geographical position of the UA and its 
height above the surface or take-off point; 

4. the route course measured clockwise from true north and 
ground speed of the UA; 

5. the geographical position of the remote pilot or, if not 
available, the take-off point; and 

6. an indication of the emergency status of the UAS; 

ii. reduce the ability of tampering the functionality of the direct remote 
identification system 

 

4.4.2.3. Responsibilities of the operator 

The UAS operator shall comply with all of the following:  

1. develop operational procedures adapted to the type of operation and the risk involved; 
2. ensure that all operations effectively use and support the efficient use of radio spectrum 

in order to avoid harmful interference;  
3. designate a remote pilot for each flight;  
4. ensure that remote pilots and all other personnel performing a task in support of the 

operations are familiar with manufacturer’s instructions provided by the manufacturer of 
the UAS, and: 

i) have appropriate to perform their tasks or, for personnel other than the remote 
pilot, have completed an on-the-job-training course developed by the operator;  

ii) are fully familiar with the UAS operator’s procedures;  
iii) are provided with the information relevant to the intended UAS operation 

concerning any geographical zones published by the Member State; 
5. update the information into the geo-awareness system when applicable according to the 

intended location of operation;  
6. in the case of an operation with an unmanned aircraft: 

i) accompanied by the corresponding EU declaration of conformity, including the 
reference to the appropriate class; and  

ii) the related class identification label is affixed to the unmanned aircraft.  
7. Ensure that all involved persons present in the area of the operation have been informed 

of the risks and have explicitly agreed to participate. 
8. The UAS operator should develop procedures adapted to the type of operations and to 

the risks involved. Therefore, written procedures should not be necessary if the UAS 
operator is also the remote pilot, and the remote pilot may use the procedures defined 
by the manufacturer in the operations manual (OM). If a UAS operator employs more 
than one remote pilot, the UAS operator should:  
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i) develop procedures for UAS operations in order to coordinate the activities 
between its employees; and  

ii) establish and maintain a list of their personnel and their assigned duties. 

9. The UAS operator should download the latest version of the geographical data and make 
available to the remote pilot such that they can upload it onto the geo-awareness system, 
if such a system is available on the UA used for the operation. 

4.4.2.4. Responsibilities of the remote pilot 

1. Before starting an UAS operation, the remote pilot shall:  
a) have the appropriate competency in the subcategory of the intended UAS 

operations;  
b) obtain updated information relevant to the intended UAS operation about any 

geographical zone published by the Member;  
c) observe the operating environment, check the presence of obstacles and check the 

presence of any uninvolved person;  
d) ensure that the UAS is in a condition to safely complete the intended flight, and if 

applicable, check if the direct remote identification is active and up-to-date;  
e) if the UAS is fitted with an additional payload, verify that its mass does not exceed 

neither the MTOM defined by the manufacturer or the MTOM limit of its class. 

2. During the flight, the remote pilot shall:  
a) not perform duties under the influence of psychoactive substances or alcohol or 

when it is unfit to perform its tasks due to injury, fatigue, medication, sickness or 
other causes; 

b) keep the unmanned aircraft in VLOS and maintain a thorough visual scan of the 
airspace surrounding the unmanned aircraft in order to avoid any risk of collision with 
any manned aircraft. The remote pilot shall discontinue the flight if the operation 
poses a risk to other aircraft, people, animals, environment or property;  

c) comply with the operational limitations in geographical zones defined;  
d) have the ability to maintain control of the unmanned aircraft, except in the case of a 

lost link or when operating a free-flight unmanned aircraft;  
e) operate the UAS in accordance with manufacturer’s instructions provided by the 

manufacturer, including any applicable limitations;  
f) comply with the operator’s procedures when available;  
g) when operating at night, ensure that a green flashing light on the unmanned aircraft 

is activated. 

3. During the flight, remote pilots and UAS operators shall not fly close to or inside areas 
where an emergency response effort is ongoing unless they have permission to do so 
from the responsible emergency response services. 

4. The remote pilots may be assisted by an unmanned aircraft observer. In such case, clear 
and effective communication shall be established between the remote pilot and the 
unmanned aircraft observer. 

5. Information on airspace structure and limitations, including limited zones for UA or no-
UA zones, will be provided by the Member State. 



Hybrid UAV-UGV for Efficient Relocation of Vessels D6.3 Regulatory framework report 

 
 

 

File: HUUVER D6.3 Regulatory framework report-v01.docx 

 Page 83 of 87 

 

6. Operation environment: 

a) The remote pilot should observe the operating environment and check any 
conditions that might affect the UAS operation, such as the locations of people, 
property, vehicles, public roads, obstacles, aerodromes, critical infrastructure, and 
any other elements that may pose a risk to the safety of the UAS operation.  

b) Familiarisation with the environment and obstacles should be conducted, when 
possible, by walking around the area where the operation is intended to be 
performed.  

c) It should be verified that the weather conditions at the time when the operation starts 
and those that are expected for the entire period of the operation are compatible with 
those defined in the manufacturer’s manual.  

d) The remote pilot should be familiar with the operating environment and the light 
conditions, and make a reasonable effort to identify potential sources of 
electromagnetic energy, which may cause undesirable effects, such as 
electromagnetic interference (EMI) or physical damage to the operational equipment 
of the UAS. 

7. UAS in a safe condition to complete the intended flight, the remote pilot should: 

a) update the UAS with data for the geo-awareness function if it is available on the UA;  

b) ensure that the UAS is fit to fly and complies with the instructions and limitations 
provided by the manufacturer, or the best practice in the case of a privately built 
UAS;  

c) ensure that any payload carried is properly secured and installed and that it respects 
the limits for the mass and CG of the UA;  

d) ensure that the charge of the battery of the UA is enough for the intended operation 
based on:  

i) the planned operation; and  

ii) the need for extra energy in case of unpredictable events; and  

e) for UAS equipped with a loss-of-data-link recovery function, ensure that the recovery 
function allows a safe recovery of the UAS for the envisaged operation; for 
programmable loss-of-datalink recovery functions, the remote pilot may have to set 
up the parameters of this function to adapt it to the envisaged operation. 

8. any physical or mental disorder or any functional limitation of a sensory organ that would 
prevent the remote pilot from performing the operation safely. 

9. The maximum distance of the UA from the remote pilot should depend on the size of the 
UA and on the environmental characteristics of the area (such as the visibility, presence 
of tall obstacles, etc.). The remote pilot should keep the UA at a distance such that they 
are always able to clearly see it and evaluate the distance of the UA from other obstacles. 
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If the operation takes place in an area where there are no obstacles and the remote pilot 
has unobstructed visibility up to the horizon, the UA can be flown up to a distance such 
that the UA remain clearly visible. If there are obstacles, the distance should be reduced 
such that the remote pilot is able to evaluate the relative distance of the UA from that 
obstacle. Moreover, the UA should be kept low enough so that it is essentially ‘shielded’ 
by the obstacle, since manned aircraft normally fly higher than obstacles. 

10. The rules put an obligation on the remote pilot to maintain a thorough visual scan of the 
airspace to avoid any risk of a collision with manned aircraft. This means that the remote 
pilot is primarily responsible for avoiding collisions. The reason is that the manned 
aircraft pilot(s) may not be able to see the UA due to its small size. Therefore, the remote 
pilot should make an evaluation of the risk of collision and take appropriate action. As 
soon as the remote pilot sees another aircraft or a parachute or any other airspace user, 
they must immediately keep the UA at a safe distance from it and land if the UA is on a 
trajectory towards the other object. 

11. The remote pilot should:  

a) be focused on the operation of the UA, as appropriate;  

b) not operate a UA while operating a moving vehicle; and  

c) operate only one UA at a time.  

12. Autonomous operations are not allowed in the ‘open’ category, and the remote pilot must 
be able to take control of the UA at any time, except in the event of a lost-link condition 
or a free-flight UA. 

13. Role of the UA observer and first person view: 

a) The remote pilot may be assisted by a UA observer helping them to keep the UA 
away from obstacles. The UA observer must be situated alongside the remote pilot 
in order to provide warnings to the remote pilot by supporting them in maintaining 
the required separation between the UA and any obstacle, including other air traffic. 

b) UA observers may also be used when the remote pilot conducts UAS operations in 
first-person view (FPV), which is a method used to control the UA with the aid of a 
visual system connected to the camera of the UA. In any case, including during FPV 
operations, the remote pilot is still responsible for the safety of the flight. 

c) As the UA observer is situated alongside the remote pilot and they must not use 
aided vision (e.g. binoculars), their purpose is not to extend the range of the UA 
beyond the VLOS distance from the remote pilot. Exceptions are emergency 
situations, for instance, if the pilot must perform an emergency landing far from the 
pilot’s position, and binoculars can assist the pilot in safely performing such a 
landing. 

 

4.5. Generic indoors operation 
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 Generic concept of operations 

The goal with this concept of operations is to include a generic operation in an indoor 
scenario. The key aspect of this case is that, since the vehicle operation is enclosed within 
a physical volume, excursions outside such volume are not feasible and no interactions with 
the rest of airspace are expected; therefore EASA’s regulations do not apply and most of 
the operational features explained in previous cases are not relevant. 

This generic concept of operations applies to the cases identified in Section 4.1 as in01, 
in02 and in03. 

Feature Description 

Environment Indoors 

Visual conditions BVLOS/VLOS (EASA regulation does not apply) 

Airspace type NA (Indoor) 

Overflown area NA (Indoor) 

Ground interactions Without other ground vehicles 

Aerial interactions NA (Indoor) 

Meteorology NA (Indoor) 

Light conditions NA (Indoor) 

Aerial autonomy NA (Indoor) 

Ground autonomy Remotely piloted 

Maximum altitude NA (Indoor) 

EASA Category NA (Indoor) 

Table 21: Main operational features of generic search and rescue operation. 

 Requisites 

Considering that these operations would be performed inside a private building, the 
requirements established by EASA in the regulations described along this document do not 
apply. The following guideline has been extracted from the GM to the IR 2019/947. 

“For the purposes of the UAS Regulation, the term ‘operation of unmanned aircraft systems’ 
does not include indoor UAS operations. Indoor operations are operations that occur in or 
into a house or a building (dictionary definition) or, more generally, in or into a closed space 
such as a fuel tank, a silo, a cave or a mine where the likelihood of a UA escaping into the 
outside airspace is very low.” 

 
Consequently, in this use case there is no specific requirement that needs to be taken into 
account from the regulatory point of view. 
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5. CONCLUSIONS 

After the regulatory study performed in this document, these are the main conclusions: 

 Regulations regarding UAS are much more advanced than for UGV (that do not 
interact with other ground vehicles). Even in that case, UAS regulations are still an 
ongoing process but at least the framework is rather clear, whereas for the type of 
UGV like HUUVER (small vehicles that do not interact with other ground vehicles), 
there have been barely any advances in the regulatory side.  

 This document contemplates the regulation regarding rules and procedures for the 
operation of unmanned aircraft. However, there is more regulation relevant for the 
coordination of different operations (even from different operators); such regulation 
is studied in a different deliverable (D6.4 U-Space deployment report [2]) due to the 
difference in maturity level and effect on HUUVER (see Section 1). 

 Due to HUUVER’s vehicle physical characteristics, the vehicle could be classified as 
EASA’s C3, as long as the other requirements are matched (see Section 3.1.2); 
which could be relevant if the vehicle is intended to be operated within EASA’s 
STS01 and STS02 (see Section 3.1.3). 

 Regarding the UAS part of HUUVER, it is important to bear in mind that EASA is the 
authority (within European Union) to verify compliance of the UAS design and its 
components, whereas the verification with the operational requirements and 
personnel’s competences with those rules relies upon the designated authority (by 
EASA) of each MS. Which means that even if HUUVER vehicle complies with all 
EASA’s regulation (by means of AMC) a specific regulatory assessment might be 
needed depending on the country it should operate in, see Section 0. Usually there 
are no notable differences among countries but still, this is an important factor to 
have in mind. 

 Operations currently considered with HUUVER entail a low SAIL (which simplifies 
the safety procedures), however, if operations with a SAIL higher than II are to be 
performed, some kind of certification process (either light or according to CS 21) will 
be required by EASA. 

 Related to the previous point, operating HUUVER vehicle over populated 
environments might turn complex since, mostly due to its mass, the final risk 
assessment would be medium and some countries could require certification 
processes (see Section 3.2.1). 

 When HUUVER vehicle is to be commercialized independently as a certain Class of 
UAS, CE marking would be needed, see Section 3.2.4. 

 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). 

 Related to the previous point, actual regulation could 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. 

 As it has been explained here and in the other deliverables of this WP, UAS 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 
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