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1. INTRODUCTION
1.1. Scope
The deliverable includes an assessment of all existing regulation and standards that are
currently applicable to HUUVER solution (including those applicate to UGV and UAS).
It also includes the identification of existing regulatory and standardisation gaps, focuses
on the commercialization of HUUVER solution
This analysis will also include the identification of existing regulatory and standardisation
gaps that could affect to HUUVER solution commercialization and/or operation across
Europe.

1.2. Methodology
In order to perform an adequate analysis, several information needs to be collected from
different relevant sources to gather the current state of the regulatory framework
European. A systematic review methodology has been applied to ensure that such
analysis is reliable, complete, well-balanced and unbiased.
This well-defined methodology (systematic review [1]) is used to identify, analyse and
interpret all available evidence in a manner that is thorough, unbiased, (to a degree)
repeatable, and of high scientific value. Its main features include:


Reviews start by defining a review protocol that specifies the situation to
analyse and the methods that will be used to perform the review.



They are based on a pre-defined search strategy to detect as much of the
relevant literature as possible.



Systematic reviews require explicit inclusion and exclusion criteria to assess
each potential primary study.



Systematic reviews specify the information to be obtained from each primary
study including quality criteria to be followed in order to evaluate each primary
study.



A systematic review is a prerequisite for quantitative meta-analysis.

Systematic analysis is divided in three stages which are performed iteratively: (1)
Planning of the review; (2) Conducting the review; and (3) Dissemination, Figure 1
describes the methodology:
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Figure 1: Systematic analysis
Following such systematic methodology, a 4-steps procedure has been implemented to
perform the legal framework analysis of this study, see in Figure 2.

Figure 2: Legal Research Methodology
Primary sources (shown in Figure 2) are those studies, publications, organizations, etc.
that are highly relevant for this study. Their importance comes from both its intense
knowledge on the subject and their trustworthiness, since they are normally official
sources.
In this study, the most important primary sources are:


United Nations Economic Council for Europe’s (UNECE) website [2]: it contains
a detailed view on such organization and it is also an excellent source of most
documents used along the study.



Vienna conventions documents [3] [4] (including all their amendments) are of
invaluable importance since they some of the most important documents for
ground transportation worldwide. Furthermore, one of them (the Vienna
Convention on Road Signs and Signals) is specifically asked for in the project
specifications. Such documents were obtained from the UNECE’s official
website.
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Both Vienna convention have global reach and Europe developed its respective
agreements to achieve greater uniformity; those are called the European
Agreements [5] [6]. Such documents were obtained from the UNECE’s official
website.



National Conference of State Legislatures (NCSL): American organization that
includes an extensive database of autonomous vehicles legislative for the United
States of America.



The government of the United Kingdom elaborated an exhaustive study on
autonomous cars [7], focusing on such country and Europe although it also offers
an overview of other countries around the world (Japan, USA, etc.).



The Society of Automotive Engineers (SAE) elaborated a document describing
the full range of levels of driving automation [8]. Despite being a summary of
recommended practices with no legal requirements, its information is widely used
worldwide, especially its autonomous levels.



The Declaration of Amsterdam [9] plays an important role at European level since
it is an agreement between major stakeholders in the EU (the European
commission, some EU member states and important private companies of the
automotive sector) to foster automated driving technologies.



One of GEAR 2030’s outcomes [10] provides an overall idea of the EU framework
for automated vehicles and it has been used during the first stages of the project.



Another document used to gather information at European level has been [11]
which offers a concise and overall view of automated vehicles in the EU.



European Comission’s Delegated Regulation 2019/945 [12], issued to define
requirements that the UAS manufacturers and the UAS themselves must meet.



European Comission’s Implementing Regulation 2019/947 [13], that defines
requirements for the operation of UAS, taking into account the nature of the
operations.



EASA’s Opinion No 01/2020 entitled 'High-level regulatory framework for the USpace' [14], proposing a new regulation for U-Space services.



UASSC Roadmap [15], describing the main standardization work carried out up
to now.
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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
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includes the uncertainties due to production variation and measurement
procedures and where the manufacturer, or his authorised representative
established in the Community, confirms that according to the technical
instruments applied and referred to in the technical documentation it is not
exceeded.


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



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

sport, cultural, religious or political events;

o

beaches or parks on a sunny day;

o

commercial streets during the opening hours of the shops; and

o

ski resorts/tracks/lanes.



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



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



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



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



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



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



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

explosives (mass explosion hazard, blast projection hazard, minor blast
hazard, major fire hazard, blasting agents, extremely insensitive
explosives);
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o

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

o

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

o

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

o

oxidising agents and organic peroxides;

o

toxic and infectious substances (poison, biohazard);

o

radioactive substances;

o

corrosive substances;



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



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



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



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



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



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



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



As used in this document, the term “standards” refers to voluntary consensus
standards developed in accordance with the principles outlined in the World
Trade Organization’s Technical Barriers to Trade Agreement, the National
Technology Transfer and Advancement Act of 1995, OMB Circular A-119, and
ANSI’s Essential Requirements: Due process requirements for American
National Standards. These principles provide that the process for standards
development must be consensus-based, open, have balanced participation, and
include all the other elements that are the hallmarks of the international standards
system.
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2.2. Acronyms
5G
A/NPA
AC
ACAS
ADS-B
AEH
AI
AIA
ALT
AMC
ANS
ANSI
ANSP
API
ARC
ARM
ASD
ASD-STAN
ASTM
ATC
ATM
ATOL
ATS
AUVSI
BVLOS
C2
C3
CA
CAA
CAAC
CAD
CAGR
CANSO
CE
CFD
CG
CIS
C-ITS
CNC
CNS
COCESNA
CONOPS
CPSS

Fifth Generation Mobile Networks
Advance Notice of Proposed Amendment
Aircraft
Airborne Collision Avoidance System
Automatic Dependent Surveillance-broadcast
Airborne Electronic Hardware
Artificial Intelligence
Aerospace Industries Association
Accelerated Lifecycle Testing
Acceptable Means of Compliance
Air Navigation Services
American National Standards Institute
Air Navigation Service Provider
Application programming interface
Air Risk Class
Air Risk Mitigations
AeroSpace and Defence Industries Association of Europe
ASD branch focused on standardization
American Society for Testing and Materials
Air Traffic Controller
Air Traffic Management
Autonomous Take-Off and Landing
Air Traffic Service
Association for Unmanned Vehicle Systems International
Beyond visual line of sight
Command and Control
Command, Control and Communication
Consortium Agreement
Civil Aviation Authority
Civil Aviation Administration of China
Computer Aided Design
Compound Annual Growth Rate
Civil Air Navigation Services Organisation
Conformité Européenne
Computational Fluid Dynamics
Center of Gravity
Common Information Service
Cooperative Intelligent Transport Systems
Computer Numerical Control
Communication, Navigation and Surveillance
Central American Corporation for ANS
Concept of Operations
Cyber Physical Systems Security
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CTA
D&AW
DAA
DB
DGCONNECT
DG-INEA
DG-JUST
DG-MOVE
DG-RTD
DM
DoD
EASA
EC
ECA
ECLAC
ED
EEC
EGNSS
ELORAN
ERA
ERP
ESCAP
ESCWA
EU
EUCAR
EUROCAE
EUSCG
EVLOS
FAA
FAS
FEA
FLARM
FTS
GCS
GDPR
GM
GNSS
GPS
GPU
GRC
GRM
GTR
GUI
GUTMA
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Consumer Technology Association
Design and Airworthiness
Detect and Avoid
Decibels
Directorate-General for Communications Networks, Content and Technology
Directorates-General Innovation and Networks Executive Agency
Directorates-General Justice and Consumers
Directorates-General Mobility and Transport
Directorates-General Research and Innovation
Data Model
Department of Defence
European Union Aviation Safety Agency
European Commission
Economic Commission for Africa
Economic Commission for Latin America and the Caribbean
EUROCAE Document
European Economic Community
European Global Navigation Satellite System
Long-Range Navigation
Enhanced RPAS Automation
Emergency Response Plan
Economic and Social Commission for Asia and the Pacific
Economic and Social Commission for Western Asia
European Union
European Council for Automotive R & D
European Organisation for Civil Aviation Equipment
European UAS Standards Coordination Group
Extended visual line of sight
Federal Aviation Administration
Forum on Aeronautical Software
Finite Element Analysis
Flight Alarm
Flight Termination System
Ground Control Station
General Data Protection Regulation
Guidance Material
Global Navigation Satellite System
Global Positioning System
Graphical Processing Unit
Ground Risk Class
Ground Risk Mitigations
Global Technical Regulations
Graphical Use Interface
Global UTM Association
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HMI
HUUVER
IAOPA
IATA
IBAC
ICAO
ICT
ICT
IEC
IEEE
IFALPA
IFATCA
IFR
IGEAD
ILS
IoT
IP
IPR
IR
ISO
IT
ITC
JARUS
JAXA
JWG
LAANC
LIDAR
LUC
M&I
MASPS
MoD
MOPS
MS
MTOM
NAA
NAS
NASA
NATO
NCSL
NDB
NFPA
NIEM
NPA
OBD
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Human Machine Interface
Hybrid UAV-UGV for Efficient Relocation of Vessels
International Council of Aircraft Owner and Pilot Association
International Air Transport Association
International Business Aviation Council
International Civil Aviation Organisation
Information and Communication Technologies
Information and communications technology
International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
International Federation of Air Line Pilots’ Associations
International Federation of Air Traffic Controllers' Associations
Instrumental Flight Rules
Informal Group of Experts on Automated Driving
Instrument Landing System
Internet of Things
Information Paper
Intellectual Property Rights
Infrared
International Organization for Standardization
Information technology
Inland Transport Committee
Joint Authorities for Rulemaking on Unmanned Systems
Japan Aerospace Exploration Agency
Joint Working Group
Low Altitude Authorization and Notification Capability
Light Detection and Ranging
Light UAS Operator Certificates
Maintenance and Inspection
Minimum Aviation System Performance Standards
Ministry of Defense
Minimum Operational Performance Standards
Member States
Maximum Take-off Mass
National Aviation Authority
National Airspace System
National Aeronautics and Space Administration
North Atlantic Treaty Organization
National Conference of State Legislatures
Non-Directional Beacon
National Fire Prevention Association
National Information Exchange Model
Notice of Proposed Amendment
On-Board Diagnostic Systems
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OBM
OEM
OM
OMB
OOP
OSD
OSO
PC
PDRA

Open Business Model
Original Equipment Manufacturer
Operations Manual
US Office of Management and Budget
Operations Over People
Office of the Secretary of Defense
Operational Safety Objectives
Production Certificate
Predefined Risk Assessment

PM
R&D
RADAR
RDP
REC
RF
RPASP
RTC
RTCA
RTK
SAE
SAIL
SAR
SARPs
SATCOM
SC
SCB
SDO
SES
SESAR
SME
SOA
SORA
STRIA
STS
SUAS
SWAP
SWOT
TC
TC
TCAS
TF
TMC
TMPR
TMZ

Project Manager
Research and Development
Radio Detection And Ranging
Rolling Development Plan
RECTANGLE company
Radio Frequency
Remotely Piloted Aircraft Systems Panel
Restricted Type Certificate
Radio Technical Commission for Aeronautics
Real-Time Kinematic
Society of Automotive
Specific Assurance and Integrity Level
Search and Rescue
Standards and Recommended Practices
Satellite Communications
Special Committee
Stakeholder Consultation Body
Standards Developing Organization
Single European Sky
Single European Sky ATM Research
Small and Medium-Sized Enterprise
Service-oriented Architecture
Specific Operations Risk Assessment
Strategic Transport R&I Agenda
Standards Scenario
Small Unmanned Aircraft System
Size, Weight and Power
Strengths, Weaknesses, Opportunities and Threats
Technical Committee
Type Certificate
Traffic Alert & Collision Avoidance System
Task Force
Technical Management Committee
Tactical Mitigation Performance Requirement
Transponder Mandatory Zone
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TTFF
UA
UA
UAM
UAS
UASSC
UAV
UAVSA
UGV
UK
UN
UNECE
US
USSP
UTM
UVSI
UxS
VFR
VHF
VLL
VLOS
VO
VOR
WG
WP
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Time To First Fix
Unmanned Aircraft
Unmanned Aircraft
Urban Air Mobility
Unmanned Aerial System
Unmanned Aircraft System Standardization Collaborative
Unmanned Aerial Vehicle
UAV Systems Association
Unmanned Ground Vehicle
United Kingdom
United Nations
United Nations Economic Council for
United State
U-Space Service Provider
UAS Traffic Management
Unmanned Vehicle Systems International
Unmanned Systems
Visual Flight Rules
Very High Frequency
Very Low Level
Visual line of sight
Visual Observer
Very High Frequency Omnidirectional Range
Working Group
Work Programme
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3. UAS
3.1. Regulatory Framework
The concept of harmonisation across Europe is one of the key aims of the European
Union (EU), and with this in mind, these regulations are intended to simplify the overall
process for UAS operations, and remove the need to refer to separate regulations within
each Member or Contracting State. An additional, but no less fundamental, objective was
the desire to foster a greater European market which would promote the growth of the
European UAS industry.
This package of regulations is the culmination of over four years of development that has
included three separate EU wide consultations by EASA:



an ‘Advance Notice of Proposed Amendment’ (A/NPA) in the summer of 2015
a set of ‘Prototype Rules’ which were published for comment during the summer
of 2016
 ‘Notice of Proposed Amendment 2017-05’ ‘Notice of Proposed Amendment
2017-05’ (EASA’s formalised consultation) during the summer of 2017
Following the consultations, EASA published its Opinion (EASA Opinion No. 01/2018
[12]) in February 2018. This contained EASA’s proposal to the European Commission
(EC) as to how the UAS regulations should appear. The text within the Opinion was
further refined by the EC, with input from EASA and the EU Member States, over the
following 12 months and the final text of the Implementing Regulation was agreed at the
end of February this year.
These UAS regulations are underpinned by Regulation (EU) 2019/1139 [13] (known as
the ‘Basic Regulation’), which is the key regulation that provides the EC and EASA with
the legal competency to regulate civil aviation within Europe. The Basic Regulation sets
out the context within which the Implementing and Delegated Regulations are framed.

3.1.1. Commission Delegated Regulation (EU) 2019/945 [14]
The main objective is to establish detailed rules for unmanned aircraft where it concerns
their design, engines, propellers, parts, and equipment to control the aircraft
remotely.
These requirements should cover the essential requirements provided for in Article 55 of
Regulation (EU) 2018/1139 [13], in particular as regards the specific features and
functionalities necessary to mitigate risks pertaining to the safety of the flight, privacy,
and protection of personal data, security or the environment, arising from the operation
of these UAS.
This Regulation lays down the requirements for the design and manufacture of UAS
intended to be operated under the rules and conditions defined in Implementing
Regulation (EU) 2019/947 [15] and of remote identification add-ons. It also defines the
type of UAS whose design, production and maintenance shall be subject to certification.
It also establishes rules on making UAS intended for use in the ‘open’ category and
remote identification add-ons available on the market and on their free movement in the
Union.

3.1.1.1. Obligation of Manufacturers
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When placing their product on the Union market, manufacturers shall ensure that it has
been designed and manufactured in compliance with the requirements set out in Parts 1
to 6 of the Annex (class C0 to C4 and remote identification).
Manufacturers shall draw up the technical documentation and carry out the relevant
conformity assessment procedure or have it outsourced. Where compliance of the
product with the requirements set out in Parts 1 to 6 of the Annex has been demonstrated
by that conformity assessment procedure, manufacturers shall draw up an EU
declaration of conformity and affix the CE marking.
Manufacturers shall ensure that each product is accompanied by a copy of the EU
declaration of conformity or by a simplified EU declaration of conformity. The EU
declaration of conformity shall state that compliance of the product with the requirements
set out in Parts 1 to 6 of the Annex has been demonstrated and, for UAS, identify its
class. Also, shall have the model structure set out in Part 11 and shall contain the
elements set out in that Part and Part 12 of the Annex and shall be continuously updated.

3.1.1.2. Conformity of the product
The manufacturer shall perform a conformity assessment of the product using one of
the following procedures with a view to establishing its compliance with the requirements
set out in Parts 1 to 6 of the Annex. The conformity assessment shall take into account
all intended and foreseeable operating conditions.
The procedures available to conduct the conformity assessment shall be the following:
1) internal production control as set out in Part 7 of the Annex, when assessing the
compliance of a product with the requirements set out in Parts 1, 5 or 6 of the
Annex, subject to the condition that the manufacturer has applied harmonised
standards, the references of which have been published in the Official Journal of
the European Union, for all the requirements for which such standards exist;
2) EU-type examination followed by conformity to type based on internal production
control as set out in Part 8 of the Annex;
3) Conformity based on full quality assurance as set out in Part 9 of the Annex,
excepted when assessing the compliance of a product which is a toy within the
meaning of Directive 2009/48/EC [16].

3.1.1.3. CE Marking
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;
The CE marking shall be subject to the general principles set out in Article 30 of
Regulation (EC) No 765/2008 [17]:
1) General principles of the CE marking Article 30 of Regulation (EC) No 765/2008
[17]:
a) The CE marking shall be affixed only by the manufacturer or his
authorised representative.
b) The CE marking as presented in Annex II shall be affixed only to products
to which its affixing is provided for by specific Community harmonisation
legislation, and shall not be affixed to any other product.
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c) By affixing or having affixed the CE marking, the manufacturer indicates
that he takes responsibility for the conformity of the product with all
applicable requirements set out in the relevant Community harmonisation
legislation providing for its affixing.
d) The CE marking shall be the only marking which attests the conformity of
the product with the applicable requirements of the relevant Community
harmonisation legislation providing for its affixing.
e) The affixing to a product of markings, signs or inscriptions which are likely
to mislead third parties regarding the meaning or form of the CE marking
shall be prohibited. Any other marking may be affixed to the product
provided that the visibility, legibility and meaning of the CE marking is not
thereby impaired.
f) Without prejudice to Article 41, Member States shall ensure the correct
implementation of the regime governing the CE marking and take
appropriate action in the event of improper use of the marking. Member
States shall also provide for penalties for infringements, which may
include criminal sanctions for serious infringements. Those penalties shall
be proportionate to the seriousness of the offence and constitute an
effective deterrent against improper use.
EU harmonised standards: https://ec.europa.eu/growth/single-market/europeanstandards/harmonised-standards_en.

3.1.1.4. Technical documentation
Technical specification means a document that establishes technical requirements to
be fulfilled by a product, process or service.
The technical documentation shall contain all relevant data and details of the means
used by the manufacturer to ensure that the product complies with the requirements
set out in Part 1 to 6 of the Annex. It shall, at least, contain the elements:

3.1.1.4.1. Contents of the technical documentation:
The manufacturer shall establish the technical documentation. The documentation shall
make it possible to assess the product's conformity to the applicable requirements. The
technical documentation shall, wherever applicable, contain at least the following
elements:
1) A complete description of the product including:
a) Photographs or illustrations showing its external features, markings and
internal layout;
b) The versions of any software or firmware involved in compliance with the
requirements set by this regulation;
c) User's manual and installation instructions;
2) Conceptual design and manufacturing drawings and schemes of components,
sub-assemblies, circuits and other relevant similar elements;
3) Descriptions and explanations necessary for the understanding of those
drawings and schemes and the operation of the product;
4) A list of the harmonised standards applied in full or in part, the references of
which have been published in the official journal of the EU, and, where those
harmonised standards have not been applied, descriptions of the solutions
adopted to meet the essential requirements, including a list of other relevant
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technical specifications applied. In the event of partly applied harmonised
standards, the technical documentation shall specify the parts which have been
applied;
5) Copy of the EU declaration of conformity;
6) Where the conformity assessment has been applied, copy of the EU type
examination certificate and its annexes as delivered by the notified body involved;
7) Results of design calculations made, examinations carried out, and other relevant
similar elements;
8) Test reports;
9) Copies of the documents that the manufacturer has submitted to the notified body
if any involved;
10) The supporting evidence for the adequacy of the technical design solution. This
supporting evidence shall mention any documents that have been used, in
particular where the relevant harmonised standards and/or technical
specifications have not been applied in full. The supporting evidence shall
include, where necessary, the results of tests carried out by the appropriate
laboratory of the manufacturer, or by another testing laboratory on his behalf and
under his responsibility;
11) Addresses of places of manufacture and storage.
The technical documentation shall be drawn up before the product is placed on the
market and shall be continuously updated.
The technical documentation and correspondence relating to any EU-type examination
procedure or the assessment of the quality system of the manufacturer shall be drawn
up in an official language of the Member State in which the notified body is established
or in a language acceptable to that body.
Where the technical documentation does not comply, the market surveillance authority
may ask the manufacturer or the importer to have a test performed by a body acceptable
to the market surveillance authority at the expense of the manufacturer or the importer
within a specified period in order to verify compliance of the product with the
requirements set out in Parts 1 to 6 of the Annex which applies to it.

3.1.1.5. Notification of conformity assessment bodies
Conformity assessment body means a body that performs conformity assessment
activities including calibration, testing, certification and inspection;
Member States shall notify the Commission and the other Member States of bodies
authorised to carry out third-party conformity assessment.
Conformity assessment means the process demonstrating whether the specified
requirements relating to a product have been fulfilled.

3.1.1.5.1. Notifying authorities
Member States shall designate a notifying authority that shall be responsible for setting
up and carrying out the necessary procedures for the assessment and notification of
conformity assessment bodies and the monitoring of notified bodies.
Member States may decide that the assessment and monitoring shall be carried out by
a national accreditation body within the meaning of Regulation (EC) No 765/2008 [17]
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(rules on the organisation and operation of accreditation of conformity assessment
bodies performing conformity assessment activities).
Where the notifying authority delegates or otherwise entrusts the assessment,
notification or monitoring to a body which is not a governmental entity, that body shall
be a legal entity and shall comply mutatis mutandis with the requirements laid down in
Article 20. In addition, it shall have arrangements to cover liabilities arising out of its
activities.

3.1.1.5.2. Notified Bodies
A conformity assessment body shall:









Be a third-party body independent of the organization it assesses. A body
belonging to a business association or professional federation representing
undertakings involved in the design, manufacturing, provision, assembly, use or
maintenance of the product which it assesses may, on condition that its
independence and the absence of any conflict of interest are demonstrated, be
considered such a body.
Not be the designer, manufacturer, supplier, installer, purchaser, owner, user or
maintainer of the product which they assess, nor the representative of any of
those parties. This shall not preclude the use of the assessed product that is
necessary for the operations of the conformity assessment body or the use of
such product for personal purposes.
Not be directly involved in the design, manufacture or construction, the marketing,
installation, use or maintenance of that product, or represent the parties engaged
in those activities. They shall not engage in any activity that may conflict with their
independence of judgement or integrity in relation to conformity assessment
activities for which they are notified. This shall, in particular, apply to consultancy
services.
Ensure that the activities of their subsidiaries or subcontractors do not affect the
confidentiality, objectivity or impartiality of their conformity assessment activities.
A conformity assessment body shall submit an application for notification to the
notifying authority of the Member State in which it is established. The application
for notification shall be accompanied by a description of the conformity
assessment activities, the conformity assessment module or modules, and the
product for which that body claims to be competent, as well as by an accreditation
certificate issued by a national accreditation body attesting that the conformity
assessment body fulfils the requirements laid down in Article 22.
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Figure 3: Notification of conformity body assessments

3.1.1.6. Requirements for UAS operated in the ‘certified’ and
‘specific’ categories
The design, production and maintenance of UAS shall be certified if the UAS meets any
of the following conditions:
1) It has a characteristic dimension of 3 m or more, and is designed to be operated
over assemblies of people;
2) It is designed for transporting people;
3) It is designed for the purpose of transporting dangerous goods and requiring a
high level of robustness to mitigate the risks for third parties in case of accident;
4) It is used in the ‘specific’ category of operations defined in Article 5 of
Implementing Regulation (EU) 2019/947 [15] and the operational authorisation
issued by the competent authority, following a risk assessment provided for in
Article 11 of Implementing Regulation (EU) 2019/947 [15], considers that the risk
of the operation cannot be adequately mitigated without the certification of the
UAS.

3.1.1.7. Requirements for a direct remote identification add-on
A direct remote identification add-on shall ensure, in real time during the whole duration
of the flight:






The UAS operator registration number.
The unique physical serial number of the add-on
The geographical position of the UA and height above the surface or take-off
point.
The route course measured clockwise from true north and ground speed of the
UA.
The geographical position of the remote pilot or the take-off point.

3.1.2. Commission Implementing Regulation (EU) 2019/947 [15]
This Regulation lays down detailed provisions for the operation of UAS as well as for
personnel, including remote pilots and organisations involved in those operations.
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The risk level criteria as well as other criteria should be used to establish three categories
of operations: the ‘open’, ‘specific’ and ‘certified’ categories.
1) UAS operations in the ‘open’ category shall not be subject to any prior
operational authorisation, nor to an operational declaration by the UAS operator
before the operation takes place.
2) UAS operations in the ‘specific’ category shall require an operational
authorisation issued by the competent authority, or an operational declaration
complying with a standard scenario to be made by a UAS operator.
3) UAS operations in the ‘certified’ category shall require the certification of the
UAS pursuant to Delegated Regulation (EU) 2019/945 [14] and the certification
of the operator and, where applicable, the licensing of the remote pilot.

3.1.2.1. ‘Open’ category of UAS operations
3.1.2.1.1. Operational requirements
The requirements that define an operation as an ‘open’ category one are listed below
and schematically represented in Figure 4.







The UAS must have a MTOM of less than 25kg.
The remote pilot must ensure a safe distance from people and not fly over
assemblies of people.
The remote pilot must keep the unmanned aircraft in VLOS at all times except
when flying in follow-me mode or when using an unmanned aircraft observer.
During flight, the UAS is maintained within 120m from the closest point of the
surface of the earth, except when overflying an obstacle. In that case, it is allowed
to fly 15 meters over any obstacle if the operator counts with permission from the
owner of the obstacle.
During flight, the UAS does not carry dangerous goods and does not drop any
material.
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Figure 4: Diagram with the general requirements of the open category, from [12]

File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 29 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

3.1.2.1.2. Sub-categories
The category of UAS ‘open’ operations is divided into three subcategories A1, A2 and A3, on the basis of operational limitations, requirements
for the remote pilot and technical requirements for UAS.
Operation
UAS
Subcategory

Operating Area

UAS

Max. Operation
height above
ground level

Familiarization with the
User Manual provided
by the UAS
Manufacturer

May overfly
uninvolved persons
but shall never
overfly assemblies
of people
A1 Fly over
people

A2 Fly near
people

Does not overfly
assemblies of
people and
reasonably expects
that no uninvolved
person will be
overflown. This can
be achieved by
evaluating the onsite configuration.
Does not overfly
uninvolved persons
and the UAS
operations take
place at a safe
horizontal distance
of at least 30
meters, and using
the 1:1 rule in

Remote pilot
competencies

<120 meters or
15 meters over
the highest
obstacle

UAS Class
Own design

Familiarization with the
User Manual provided
by the UAS
Manufacturer
Online training course,
online theoretical
knowledge
examination
Familiarization with
the User Manual
provided by the UAS
Manufacturer
Online training course,
online theoretical
knowledge
examination, selfpractical training and
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MTOM

C0

C1

C2

Technical requirements

UAS registration

Electronic
ID/geoawareness

No

No

N/A
<250 g

Toy regulation

<80J y
900 g

Kinetic energy,
without sharp edges,
selectable height limit,
attention brochure

Only by the
operator

Yes

<4 kg

Mechanical
resistance,
communication link
management,
selectable height limit,
awareness brochure

Operator

Yes

Hybrid UAV-UGV for Efficient Relocation of
Vessels

general ( same
flight altitude as
safe horizontal
distance). As an
exception, when
flying in low speed
mode (3m/s) or
flying a balloon or
airship this distance
can be reduced to
5m.
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additional theoretical
knowledge
examination

1.

A3

Flight at a distance
of >150m from
residential,
commercial,
industrial or
recreational areas
and at a horizontal
safety distance from
uninvolved people
no smaller than 30
meters, no smaller
than the altitude
(1:1 rule) and no
smaller than the
distance the UAS
could fly in 2
seconds at
maximum speed.

Communication link
management,
selectable height limit,
awareness brochure

C2
C3
Familiarization with the
User Manual provided
by the UAS
Manufacturer
Online training course,
online theoretical
knowledge
examination

Awareness brochure
about operational
instructions

C4

<25 kg

Own design

Operator

Yes

N/A

Table 1: Definition of subcategories in the 'Open' category


Direct remote identification means a system that ensures the local broadcast of information about an unmanned aircraft in operation,
including the marking of the unmanned aircraft, so that this information can be obtained without physical access to the unmanned aircraft.
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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 immediate and effective action to prevent that breach.
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3.1.2.1.3. Minimum contents of the online theoretical knowledge
course for Open Category operations A1 with C1 aircraft,
A2 & A3.
As explained in Table 1, in order to perform operations in A1 with C1 aircraft and
categories A2 and A3 one of the requirements for the remote pilots is to take an online
theoretical knowledge course and pass an examination. According to [12], the contents
of the examination are the following:
1) Air safety:
a) non-reckless behaviour, safety precautions for UAS operations and basic
requirements regarding dangerous goods;
b) starting or stopping the operations taking into account environmental factors,
UAS conditions and limitations, remote pilot limitations and human factors;
c) operation in visual line of sight (VLOS), which entails:
i)

keeping a safe distance from people, animals, property, vehicles, and other
airspace users;

ii)

the identification of assemblies of people;

iii)

a code of conduct in case the UA encounters other traffic;

iv)

respecting the height limitation; and

v)

when using a UA observer, the responsibilities and communication between
the UA observer and the remote pilot; and

d) familiarisation with the operating environment, in particular:
i)

how to perform the evaluations of the presence of uninvolved person in the
overflown area as required in UAS.OPEN.020(1) and UAS.OPEN.040(1); and

ii)

informing the people involved;

2) Airspace restrictions: obtain and observe updated information about any flight
restrictions or conditions published by the MS according to Article 15 of the UAS
Regulation2.
3) Aviation regulations:
a) Introduction to EASA and the aviation system;
b) Regulation (EU) 2019/945 [14] and Regulation (EU) 2019/947 [15]:
i)

their applicability to EU MSs;

ii)

subcategories in the ‘open’ category and the associated classes of UAS;

iii)

registration of UAS operators;

iv)

the responsibilities of the UAS operator;
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v)

the responsibilities of the remote pilot; and

vi)

incident – accident reporting;

4) Human performance limitations:
a) the influence of psychoactive substances or alcohol or when the remote pilot is
unfit to perform their tasks due to injury, fatigue, medication, sickness or other
causes;
b) human perception:
i)

factors influencing VLOS;

ii)

the distance of obstacles and the distance between the UA and obstacles;

iii)

evaluation of the speed of the UA;

iv)

evaluation of the height of the UA;

v)

situational awareness; and

vi)

night operations.

5) Operational procedures:
a) pre-flight:
i)

assessment of the area of operation and the surrounding area, including the
terrain and potential obstacles and obstructions for keeping VLOS of the UA,
potential overflight of uninvolved persons, and the potential overflight of
critical infrastructure;

ii)

identification of a safe area where the remote pilot can perform a practice
flight;

iii)

environmental and weather conditions (e.g. factors that can affect the
performance of the UAS such as electromagnetic interference, wind,
temperature, etc.); methods of obtaining weather forecasts; and

iv)

checking the conditions of the UAS;

b) in-flight:
i)

normal procedures; and

ii)

procedures for abnormal situations (e.g. for lost-data-link connections);

c) post-flight:
i)

maintenance; and

ii)

logging of flight details;

6) UAS general knowledge:
a) basic principles of flight;
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b) the effect of environmental conditions on the performance of the UAS;
c) principles of command and control:
i)

overview;

ii)

data link frequencies and spectrums; and

iii)

automatic flight modes, override and manual intervention;

d) familiarisation with the instructions provided by the user’s manual of a UAS, and
in particular with regard to:
i)

overview of the main elements of the UAS;

ii)

limitations (e.g. mass, speed, environmental, duration of battery, etc.);

iii)

controlling the UAS in all phases of flights (e.g. the take-off, hovering in midair, when applicable, flying basic patterns and landing);

iv)

features that affect the safety of flight;

v)

setting the parameters of the lost link procedures;

vi)

setting the maximum height;

vii)

procedures to load geographical zone data into the geo-awareness system;

viii)

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

ix)

safety considerations:
(1) instructions to secure the payload;
(2) precautions to avoid injuries from rotors and sharp edges; and
(3) the safe handling of batteries;

x)

Maintenance instructions:

7) Privacy and data protection:
a) understanding the risk posed to privacy and data protection; and
b) the guiding principles for data protection under the GDPR;
8) Insurance:
a) liability in case of an accident or incident;
b) general knowledge of the EU regulations; and
c) awareness of the possible different national requirements for insurance in the
MSs.
9) Security:
a) an understanding of the security risk;
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b) an overview of the EU regulations;
c) awareness of the possible different national requirements for security in the MSs.

3.1.2.1.4. Minimum practical competencies to be acquired by self
the remote pilots through self-training for operations in
category A2
The following list of practical competencies, which has been extracted from [12], should be
considered:
1) Preparation of the UAS operation:
a) make sure that the:
i)

chosen payload is compatible with the UAS used for the UAS operation;

ii) zone of UAS operation is suitable for the intended operation; and
iii) UAS meets the technical requirements of the geographical zone;
b) define the area of operation in which the intended operation takes place in
accordance with UAS.OPEN.040;
c) define the area of operation considering the characteristics of the UAS;
d) identify the limitations published by the MS for the geographical zone (e.g. no-fly
zones, restricted zones and zones with specific conditions near the operation
zone), and if needed, seek authorisation by the entity responsible for such zones;
e) identify the goals of the UAS operation;
f)

identify any obstacles and the potential presence of uninvolved persons in the
area of operation that could hinder the intended UAS operation; and

g) check the current meteorological conditions and the forecast for the time planned
for the operation
2) Preparation for the flight:
a) assess the general condition of the UAS and ensure that the configuration of the
UAS complies with the instructions provided by the manufacturer in the user’s
manual;
b) ensure that all removable components of the UA are properly secured;
c) make sure that the software installed on the UAS and on the remote pilot station
(RPS) is the latest published by the UAS manufacturer;
d) calibrate the instruments on board the UA, if needed;
e) identify possible conditions that may jeopardise the intended UAS operation;
f)

check the status of the battery and make sure it is compatible with the intended
UAS operation;
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g) update the geo-awareness system; and
h) set the height limitation system, if needed.
3) Flight under normal conditions:
a) using the procedures provided by the manufacturer in the user’s manual,
familiarise with how to:
i)

take off (or launch);

ii) make a stable flight:
(1) hover in case of multirotor UA;
(2) perform coordinated large turns;
(3) perform coordinated tight turns;
(4) perform straight flight at constant altitude;
(5) change direction, height and speed;
(6) follow a path;
(7) return of the UA towards the remote pilot after the UA has been placed at
a distance that no longer allows its orientation to be distinguished, in case
of multirotor UA;
(8) perform horizontal flight at different speed (critical high speed or critical
low speed), in case of fixed wing UA;
iii) keep the UA outside no-fly zones or restricted zones, unless holding an
authorisation;
iv) use some external references to assess the distance and height of the UA;
v) perform return to home procedure — automatic or manual;
vi) land (or recovery); and
vii) perform landing procedure and missed approach in case of fixed wing UA;
b) maintain a sufficient separation from obstacles;
4) Flight under abnormal conditions:
a) manage the UAS flight path in abnormal situations;
b) manage a situation when the UAS positioning equipment is impaired;
c) manage a situation of incursion of a person into the area of operation, and take
appropriate measures to maintain safety;
d) manage the exit from the operation zone as defined during the flight preparation;
e) manage the incursion of a manned aircraft nearby the area of operation;
f)

manage the incursion of another UAS in the area of operation;
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g) select the safeguard mechanism relevant to a situation;
h) deal with a situation of a loss of attitude or position control generated by external
phenomena;
i)

resume manual control of the UAS when automatic systems render the situation
dangerous; and

j)

carry out the loss of link procedure.

5) Briefing, debriefing and feedback:
a) conduct a review of the UAS operation; and
b) identify situations when an occurrence report is necessary and complete the
occurrence report.

3.1.2.1.5. Additional theoretical knowledge to be proofed by the
remote pilots in order to perform operations in the A2
category
As explained in Table 1, in order to carry out operations of A2 category, an additional
theoretical knowledge examination is needed by the pilot. The contents of that theoretical
knowledge are, according to [12], the following:
1) By passing the additional theoretical knowledge examination, the remote pilot should
demonstrate that they:
a) understand the safety risks linked with a UAS operation in close proximity to
uninvolved people or with a heavier UA;
b) are able to assess the ground risk related to the environment where the operation
takes place, as well as to flying in close proximity to uninvolved people;
c) have a basic knowledge of how to plan a flight and define contingency
procedures; and
d) understand how weather conditions may affect the performance of the UA.
2) The theoretical knowledge examination should cover aspects from the following
subjects:
a) meteorology:
i)

the effect of weather on the UA:
(1) wind (e.g. urban effects, turbulence);
(2) temperature;
(3) visibility
(4) the density of the air;

ii) obtaining weather forecasts;
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b) UAS flight performance:
i)

the typical operational envelope of a rotorcraft, for fixed wing and hybrid
configurations;

ii) mass and balance, and centre of gravity (CG):
(1) consider the overall balance when attaching gimbals, payloads;
(2) understand that payloads can have different characteristics, thus making
a difference to the stability of a flight;
(3) understand that each different type of UA has a different CG;
iii) secure the payload;
iv) batteries:
(1) understand the power source to help prevent potential unsafe conditions;
(2) familiarise with the existing different kinds of battery types;
(3) understand the terminology used for batteries (e.g. memory effect,
capacity, c-rate);
(4) understand how a battery functions (e.g. charging, usage, danger,
storage);
c) technical and operational mitigations for ground risk:
i)

low-speed mode functions;

ii) evaluating the distance from people; and
iii) the 1:1 rule.

3.1.2.1.6. Responsibilities of the UAS operators in Open Category
In order to perform operations of category A in general, UAS operators must meet a
series of requirements.
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 UAS operation;
4) ensure that the remote pilots and all other personnel performing a task in support of
the operations are familiar with the user's manual provided by the manufacturer of
the UAS, and:
a) have appropriate competency in the subcategory of the intended UAS operations
in accordance with Sections 3.1.2.1.3, 3.1.2.1.4 and 3.1.2.1.5 to perform their tasks
or, for personnel other than the remote pilot, have completed an on-the-jobtraining course developed by the operator;
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b) are fully familiar with the UAS operator's procedures;
c) are provided with the information relevant to the intended UAS operation
concerning any geographical zones published by the Member State of operation
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 of one of the classes defined
in Parts 1 to 5 of Delegated Regulation (EU) 2019/945, ensure that the UAS is:
a) accompanied by the corresponding EU declaration of conformity, including the
reference to the appropriate class; and
b) the related class identification label is affixed to the unmanned aircraft.
7) Ensure in the case of an UAS operation in subcategory A2 or A3, that all involved
persons present in the area of the operation have been informed of the risks and
have explicitly agreed to participate.

3.1.2.1.7. Responsibilities of the remote pilots in Open Category
1) Before starting an UAS operation, the remote pilot shall:
a) have the appropriate competency in the subcategory of the intended UAS
operations in accordance with Sections 3.1.2.1.3, 3.1.2.1.4 and 3.1.2.1.5 to perform
its task and carry a proof of competency while operating the UAS, except when
operating an unmanned aircraft of class C0 in A1 category.
b) obtain updated information relevant to the intended UAS operation about any
geographical zones published by the Member State of operation
c) observe the operating environment, check the presence of obstacles and, unless
operating in subcategory A1 with an unmanned aircraft of class C0 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 works properly;
e) if the UAS is fitted with an additional payload, verify that its mass does not exceed
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
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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 the user's manual provided by the
manufacturer, including any applicable limitations;
f)

comply with the operator's procedures when available.

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) Remote pilots may be assisted by an unmanned aircraft observer, situated alongside
them, who, by unaided visual observation of the unmanned aircraft, assists the
remote pilot in safely conducting the flight. Clear and effective communication shall
be established between the remote pilot and the unmanned aircraft observer.

3.1.2.2. ‘Specific’ category of UAS operations
3.1.2.2.1. Operational requirements
According to the regulation, any operation that does not meet any of the requirements
detailed in Section 3.1.2.1.1, and more specifically in Table 1, and also does not belong
to the certified category according to the definition in Section 3.1.2.3, can be performed
in the category of ‘Specific’.

3.1.2.2.2. Procedural considerations
In order to obtain an operational authorisation (please, see Section 3.1.2), the operator
shall perform a risk assessment and submit it together with the application, including
adequate mitigating measures. The competent authority shall issue the authorisation, if
it considers that the operational risks are adequately mitigated.
The competent authority shall specify whether the operational authorisation concerns:
1) The approval of a single operation or a number of operations specified in time
or location(s) or both. The operational authorisation shall include the associated
precise list of mitigating measures.
2) The approval of an (Light UAS Operator Certificate) LUC:
a) When satisfied with the documentation provided, the competent authority
shall grant to an LUC holder the privilege to authorise its own operations
without:
i) Submitting an operational declaration.
ii) Applying for an operational authorisation.
The other option to perform an operation in the “Specific” Category is to submit a
declaration to the competent authority of the Member State of registration for an
operation complying with a standard scenario. The UAS operator shall not be
required to obtain an operational authorisation. Standard scenario means a type of
UAS operation in the ‘specific’ category for which a precise list of mitigating measures
has been identified in such a way that the competent authority can be satisfied with
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declarations in which operators declare that they will apply the mitigating measures when
executing this type of operation.
An operational authorisation or a declaration shall not be required for:
1) UAS operators holding an LUC.
2) Operations conducted in the framework of model aircraft clubs and associations
that have received an authorisation.

Figure 5: Process to obtain permission to fly in the specific category

3.1.2.2.3. Use of certified equipment and certified unmanned
aircraft
If the UAS operation is using an unmanned aircraft for which a certificate of airworthiness
or a restricted certificate of airworthiness have been issued, or using certified
equipment, the UAS operator shall record the operation or service time in accordance
either with the instructions and procedures applicable to the certified equipment, or
with the organisational approval or authorisation.
The UAS operator shall follow the instructions referred to in the unmanned aircraft
certificate or equipment certificate, and also comply with any airworthiness or operational
directives issued by the Agency.

3.1.2.2.4. Contents of the application for the authorisation
In order to apply for an authorisation, the operator must submit an applicant form and
attach some technical documentation which will be explained in this section. A sample
of the application form defined in [12] can be seen in
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ANNEX I: Sample form for the application of an authorisation to fly in the ‘specific’
category. It should cover the following aspects:


UAS operator data



UAS data



Summary of the Operation

3.1.2.2.4.1. Technical Specifications of the UAS
Depending on the level of the risk of the operation, the technical characteristics of the
UAS may play an important role in mitigating the risk. In that case, the UAS operator may
provide additional information to the NAA on the characteristics of the UAS to be
operated. The NAA will, in any case, ask for additional data when needed. A sample
form for the technical description defined in [12] can be seen in ANNEX II: Sample form
for the technical specifications of the UAS. At least, it should cover the following aspects:


Paint



Lights



Propulsion System



Control and/or Positioning System



Flight Controller



Flight Termination System



Flight modes



Ground Control Station



Payload



Operational limits



Safety Systems/Safety nets and awareness

3.1.2.2.4.2. Operations Manual
In order to explain the methodology that the operator implements to fulfil all the
requirements to operate in the ‘specific’ category, it has to provide an Operations Manual
which could have the following template, as suggested in [12]:
1. Cover and contact.
1.1. Cover identifying the UAS operator with the title ‘Operations Manual’,
contact information and OM revision number.
1.2. Table of contents.
2. Introduction
2.1. Definitions, acronyms and abbreviations.
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2.2. System for amendment and revision of the OM (list the changes that
require prior approval and the changes to be notified to the competent
authority).
2.3. Record of revisions with effectivity dates.
2.4. List of effective pages (list of effective pages unless the entire manual
is re-issued and the manual has an effective date on it).
2.5. Purpose and scope of the OM with a brief description of the different
parts of the documents.
2.6. Safety statement (include a statement that the OM complies with the
relevant requirements of Regulation (EU) 2019/947 and with the
authorisation or the terms of approval of the light UAS operator
certificate (LUC), in the case of a LUC holder, and contains instructions
that are to be complied with by the personnel involved in flight
operations).
2.7. Approval signature (the accountable manager must sign this statement).
3. Description of the UAS operator’s organisation (include the organigram and a
brief description thereof).
4. Concept of operations (ConOps)
5. For each operation, please describe the following:
5.1. Nature of the operation and associated risks (describe the nature of the
activities performed and the associated risks).
5.2. Operational environment and geographical area for the intended
operations (in general terms, describe the characteristics of the area to
be overflown, its topography, obstacles etc., and the characteristics of
the airspace to be used, and the environmental conditions (i.e. the
weather and electromagnetic environment); the definition of the required
operation volume and risk buffers to address the ground and air risks).
5.3. Technical means used (in general terms, describe their main
characteristics, performance and limitations, including UAS, external
systems supporting the UAS operation, facilities, etc.)
5.4. Competency, duties and responsibilities of personnel involved in the
operations such as the remote pilot, UA observer, visual observer (VO),
supervisor, controller, operations manager, etc. (initial qualifications;
experience in operating UAS; experience in the particular operation;
training and checking; compliance with the applicable regulations and
guidance to crew members concerning health, fitness for duty and
fatigue; guidance to staff on how to facilitate inspections by competent
authority personnel).
5.5. Risk analysis and methods for reduction of identified risks (description
of methodology used; bow-tie presentation or other).
5.6. Maintenance (provide maintenance instructions required to keep the
UAS in a safe condition, covering the UAS manufacturer’s maintenance
instructions and requirements when applicable).
6. Normal procedures;
7. (The UAS operator should complete the following paragraphs considering the
elements listed below. The procedures applicable to all UAS operations may be
listed in paragraph 4.1).
7.1. General procedures valid for all operations
7.2. Procedures peculiar to a single operation
8. Contingency procedures

File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 44 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

9. (The UAS operator should complete the following paragraphs considering the
elements listed below. The procedures applicable to all UAS operations may be
listed in paragraph 5.1).
9.1. General procedures valid for all operations
9.2. Procedures peculiar to a single operation
10. Emergency procedures
11. (The UAS operator should define procedures to cope with emergency
situations.)
12. Emergency response plan (ERP) (optional)
13. Security; instructions, guidance, procedures, and responsibilities on how to
implement security requirements and protect the UAS from unauthorised
modification, interference, etc.]
14. Guidelines to minimise nuisance and environmental impact
15. Occurrence reporting procedures according to Regulation (EU) No 376/2014
[19].
16. Record-keeping procedures (instructions on logs and records of pilots and other
data considered useful for the tracking and monitoring of the activity).

3.1.2.2.4.3. Risk Assessment
The risk assessment is the core of the application process. It shall:
1) Describe the characteristics of the UAS operation.
2) Propose adequate operational safety objectives.
3) Identify the risks of the operation on the ground and in the air considering all of
the below:
a) The extent to which third parties or property on the ground could be
endangered by the activity.
b) The complexity, performance and operational characteristics of the
unmanned aircraft involved.
c) The purpose of the flight, the type of UAS, the probability of collision with
other aircraft and class of airspace used.
d) The type, scale, and complexity of the UAS operation or activity, including,
where relevant, the size and type of the traffic handled by the responsible
organisation or person.
e) The extent to which the persons affected by the risks involved in the UAS
operation are able to assess and exercise control over those risks.
4) Identify a range of possible risk mitigating measures.
5) Determine the necessary level of robustness of the selected mitigating measures
in such a way that the operation can be conducted safely.
The description of the UAS operation shall include at least the following:
1) The nature of the activities performed.
2) The operational environment and geographical area for the intended operation,
in particular overflown population, orography, types of airspace, airspace volume
where the operation will take place and which airspace volume is kept as
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necessary risk buffers, including the operational requirements for geographical
zones.
3) The complexity of the operation, in particular which planning and execution,
personnel competencies, experience and composition, required technical means
are planned to conduct the operation.
4) The technical features of the UAS, including its performance in view of the
conditions of the planned operation and, where applicable, its registration
number.
5) The competence of the personnel for conducting the operation including their
composition, role, responsibilities, training and recent experience.
The assessment shall propose a target level of safety, which shall be equivalent to the
safety level in manned aviation, in view of the specific characteristics of UAS operation.
The identification of the risks shall include the determination of all of the below:
1) The unmitigated ground risk of the operation taking into account the type of
operation and the conditions under which the operation takes place, including at
least the following criteria:
a) VLOS or BVLOS.
b) Population density of the overflown areas.
c) Flying over an assembly of people.
d) The dimension characteristics of the unmanned aircraft.
2) The unmitigated air risk of the operation taking into account all of the below:
a) The exact airspace volume where the operation will take place, extended
by a volume of airspace necessary for contingency procedures.
b) The class of the airspace.
c) The impact on other air traffic and air traffic management (ATM) and in
particular:
i) The altitude of the operation.
ii) Controlled versus uncontrolled airspace.
iii) Aerodrome versus non-aerodrome environment.
iv) Airspace over urban versus rural environment.
v) Separation from other traffic.
The identification of the possible mitigation measures necessary to meet the proposed
target level of safety shall consider the following possibilities:
1) Containment measures for people on the ground.
2) Strategic operational limitations to the UAS operation, in particular:
a) Restricting the geographical volumes where the operation takes place.
b) Restricting the duration or schedule of the time slot in which the operation
takes place.
2) Strategic mitigation by common flight rules or common airspace structure and
services.
3) Capability to cope with possible adverse operating conditions.
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4) Organisation factors such as operational and maintenance procedures
elaborated by the UAS operator and maintenance procedures compliant with the
manufacturer's user manual.
5) The level of competency and expertise of the personnel involved in the safety of
the flight.
6) The risk of human error in the application of the operational procedures.
7) The design features and performance of the UAS in particular:
a) The availability of means to mitigate risks of collision.
b) The availability of systems limiting the energy at impact or the frangibility
of the unmanned aircraft.
c) The design of the UAS to recognised standards and the fail-safe design.
The robustness of the proposed mitigating measures shall be assessed in order to
determine whether they are commensurate with the safety objectives and risks of the
intended operation, particularly to make sure that every stage of the operation is safe.

3.1.2.2.5. Authorising operations in the ‘specific’ category
The competent authority shall evaluate the risk assessment and the robustness of the
mitigating measures that the UAS operator proposes to keep the UAS operation safe in
all phases of flight.
The competent authority shall grant an operational authorisation when the evaluation
concludes that:
1) The operational safety objectives take account of the risks of the operation.
2) The combination of mitigation measures concerning the operational conditions to
perform the operations, the competence of the personnel involved and the
technical features of the unmanned aircraft, are adequate and sufficiently robust
to keep the operation safe in view of the identified ground and air risks.
3) The UAS operator has provided a statement confirming that the intended
operation complies with any applicable Union and national rules relating to it, in
particular, with regard to privacy, data protection, liability, insurance, security and
environmental protection.
When the operation is not deemed sufficiently safe, the competent authority shall inform
the applicant accordingly, giving reasons for its refusal to issue the operational
authorisation.
The operational authorisation granted by the competent authority shall detail:
1) The scope of the authorisation.
2) The ‘specific’ conditions that shall apply:
a) To the UAS operation and the operational limitations.
b) To the required competency of the UAS operator and, where applicable,
of the remote pilots.
c) To the technical features of the UAS, including the certification of the
UAS, if applicable.
3) the following information:
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a) The registration number of the UAS operator and the technical features
of the UAS.
b) A reference to the operational risk assessment developed by the UAS
operator.
c) The operational limitations and conditions of the operation.
d) The mitigation measures that the UAS operator has to apply.
e) The location(s) where the operation is authorised to take place and any
other locations in a Member States.
f) All documents and records relevant for the type of operation and the type
of events that should be reported.
Upon receipt of the declaration the competent authority shall:
1) Verify that it contains all elements set out in the declaration of UAS operators.
2) If this is the case, provide the UAS operator with a confirmation of receipt and
completeness without undue delay so that the operator may start the operation.

3.1.2.2.6. LUC Certificate
As described in Section 3.1.2.2.2, having a Light UAS Operator Certificate (LUC), can
enable the operator to obtain authorisations to fly in the ‘specific’ category almost
automatically. On the other hand, this privilege has some special requirements that the
operator must meet in order to obtain the LUC. Those requirements are, in general:
1) A legal person is eligible to apply for an LUC.
2) An application for an LUC or for an amendment to an existing LUC shall be submitted
to the competent authority and shall contain all of the following information:
a) a description of the UAS operator's management system, including its
organisational structure and safety management system;
b) the name(s) of the responsible UAS operator's personnel, including the person
responsible for authorising operations with UASs;
c) a statement that all the documentation submitted to the competent authority has
been verified by the applicant and found to comply with the applicable
requirements (Please, see Section 3.1.2.2.6.1).
3) If the requirements are met, an LUC holder may be granted the privileges of selfauthorising their own operations.

3.1.2.2.6.1. LUC holder responsibilities
1) comply with the requirements of Sections 3.1.2.2.7 and 3.1.2.2.8
2) comply with the scope and privileges defined in the terms of approval;
3) establish and maintain a system for exercising operational control over any operation
conducted under the terms of its LUC;
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4) carry out an operational risk assessment of the intended operation unless conducting
an operation for which an operational declaration is sufficient
5) keep records of the following items in a manner that ensures protection from damage,
alteration and theft for a period at least 3 years for operations conducted using the
privileges of the LUC holder:
a) the operational
documentation;

risk

assessment,

when

required

and

its

supporting

b) mitigation measures taken;
c) the qualifications and experience of personnel involved in the UAS operation,
compliance monitoring and safety management;
6) keep personnel records as long as the person works for the organisation and shall
be retained until 3 years after the person has left the organisation.

Safety Management System
1) An UAS operator who applies for an LUC shall establish, implement and maintain a
safety management system corresponding to the size of the organisation, to the
nature and complexity of its activities, taking into account the hazards and associated
risks inherent in these activities.
2) The UAS operator shall comply with all of the following:
a) nominate an accountable manager with authority for ensuring that within the
organisation all activities are performed in accordance with the applicable
standards and that the organisation is continuously in compliance with the
requirements of the management system and the procedures identified in the
LUC manual.
b) define clear lines of responsibility and accountability throughout the organisation;
c) establish and maintain a safety policy and related corresponding safety
objectives;
d) appoint key safety personnel to execute the safety policy;
e) establish and maintain a safety risk management process including the
identification of safety hazards associated with the activities of the UAS operator,
as well as their evaluation and the management of associated risks, including
taking action to mitigate those risks and verify the effectiveness of the action;
f)

promote safety in the organisation through:
i)

training and education;

ii) communication;
g) document all safety management system key processes for making personnel
aware of their responsibilities and of the procedure for amending this
documentation; key processes include:
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safety reporting and internal investigations;

ii) operational control;
iii) communication on safety;
iv) training and safety promotion;
v) compliance monitoring;
vi) safety risk management;
vii) management of change;
viii) interface between organisations;
ix) use of sub-contractors and partners;
h) include an independent function to monitor the compliance and adequacy of the
fulfilment of the relevant requirements of this Regulation, including a system to
provide feedback of findings to the accountable manager to ensure effective
implementation of corrective measures as necessary;
i)

include a function to ensure that safety risks inherent to a service or product
delivered through subcontractors are assessed and mitigated under the
operator's safety management system.

3) If the organisation holds other organisation certificates within the scope of Regulation
(EU) No 2018/1139, the safety management system of the UAS operator may be
integrated with the safety management system that is required by any of those
additional certificate(s).

LUC Manual


An LUC holder shall provide the competent authority with an LUC manual
describing directly or by cross reference its organisation, the relevant procedures
and the activities carried out.



The manual shall contain a statement signed by the accountable manager that
confirms that the organisation will at all times work in accordance with this
Regulation and with the approved LUC manual. When the accountable Manager is
not the Chief Executive Officer of the organisation, the chief executive officer shall
countersign the statement.



If any activity is carried out by partner organisations or subcontractors, the UAS
operator shall include in the LUC manual procedures on how the LUC holder shall
manage the relationship with those partner organisations or subcontractors.



The LUC manual shall be amended as necessary to retain an up-to-date
description of the LUC holder's organisation, and copies of amendments shall be
provided to the competent authority.



The UAS operator shall distribute the relevant parts of the LUC manual to all its
personnel in accordance with their functions and duties.
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3.1.2.2.7. Responsibilities of the operators
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;
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 [20] on the protection of natural persons with regard to the processing
of personal data and on the free movement of such data. In particular it shall carry
out a data protection impact assessment, when required by the National Authority
for data protection in application of Regulation (EU) 2016/679 [20];
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 operation or, in the case of autonomous operations,
ensure that during all phases of the operation, responsibilities and tasks especially
those defined in Section 3.1.2.2.8 are properly allocated in accordance with the
procedures established pursuant to point 1) above;
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, as defined by the LUC;
b) follow remote pilot training which shall be competency.
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 recognised 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, if required by
the risk assessment and procedures established in accordance with point 1);
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:
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a) have completed the on-the-job-training developed by the operator;
b) have been informed about the UAS operator's operations manual, if required by
the risk assessment, and about the procedures established in accordance with
point 1);
c) have obtained updated information relevant to the intended operation about any
geographical zones
6) carry out each operation within the limitations, conditions, and mitigation measures
defined in the declaration or specified in the operational authorisation;
7) keep a record of the information on UAS operations as required by the declaration or
by the operational authorisation;
8) 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;
9) maintain the UAS in a suitable condition for safe operation by:
a) as a minimum, defining maintenance instructions and employing an adequately
trained and qualified maintenance staff; and
b) complying with Section 3.1.2.2.3, if required;
c) 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.

3.1.2.2.8. Responsibilities of the pilots
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, in the standard scenarios or as defined by the LUC and carry a
proof of competency while operating 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 works properly;
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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, as required by the operational authorisation or by the conditions
published by the Member State for the geographical zone.
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

3.1.2.3. ‘Certified’ category of UAS operations
Operations shall be classified as UAS operations in the ‘certified’ category only where
the following requirements are met:
1) The design, production and maintenance of UAS shall be certified if the UAS
meets any of the following conditions:
a) It has a characteristic dimension of 3 m or more, and is designed to be
operated over assemblies of people.
b) It is designed for transporting people.
c) It is designed for the purpose of transporting dangerous goods and
requiring a high level of robustness to mitigate the risks for third parties in
case of accident.
2) The operation is conducted in any of the following conditions:
a) Over assemblies of people.
b) Involves the transport of people.
c) Involves the carriage of dangerous goods.
In addition, UAS operations shall be classified as UAS operations in the ‘certified’
category where the competent authority, based on the risk assessment, considers that
the risk of the operation cannot be adequately mitigated without the certification of
the UAS and of the UAS operator and, where applicable, without the licensing of the
remote pilot.
UAS operations in the ‘certified’ category shall be subject to the applicable operational
requirements laid down in Implementing Regulation (EU) No 923/2012 [21] and
Commission Regulations (EU) No 965/2012 [22] and (EU) No 1332/2011 [22].

3.1.2.4. Competent authority
Each Member State shall designate one or more entities as the competent authority for:
1) Enforcing this Regulation.
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2) Issuing, suspending or revoking certificates of UAS operators and licenses of
remote pilots operating within the ‘certified’ category of UAS operations.
3) Issuing remote pilots with a proof of completion of an online theoretical
knowledge examination according to Section 3.1.2.1.3 issuing, amending,
suspending, limiting or revoking certificates of competency of remote pilots.
4) Issuing, amending, suspending, limiting or revoking operational authorisations
and LUCs and verifying completeness of declarations, which are required to carry
out UAS operations in the ‘specific’ category of UAS operations.
5) Keeping documents, records and reports concerning UAS operational
authorisations, declarations, certificates of competency of the remote pilots and
LUCs.
6) Making available in a common unique digital format information on UAS
geographical zones identified by the Member States and established within the
national airspace of its State.
7) Issuing a confirmation of receipt and completeness.
8) Developing a risk-based oversight system for:
a) UAS operators that have submitted a declaration or hold an operational
authorisation or an LUC;
b) Model clubs and associations that hold an authorisation for operations
other than those in the ‘open’ category, establishing audit planning based
on the risk profile, compliance level and the safety performance of UAS
operators who have submitted a declaration, or hold a certificate issued
by the competent authority.
9) For operations other than those in the ‘open’ category, carrying out inspections
with regard to UAS operators who have submitted a declaration or hold a
certificate issued by the competent authority inspecting UAS and ensuring that
UAS operators and remote pilots comply with this Regulation.
10) Implementing a system to detect and examine incidents of non-compliance by
UAS operators operating in the ‘open’ or ‘specific’ categories.
11) Providing UAS operators with information and guidance that promotes the safety
of UAS operations.
12) Establishing and maintaining registration systems for UAS whose design is
subject to certification and for UAS operators whose operation may present a risk
to safety, security, privacy, and protection of personal data or the environment.
Where a Member State designates more than one entity as a competent authority it shall:
1) Clearly define the areas of competence of each competent authority in terms of
responsibilities.
2) Establish appropriate coordination mechanism between those entities to ensure
the effective oversight of all organisations and persons subject to this Regulation.

3.1.3. SORA
In order to apply an appropriate methodology that matches the requirements for a correct
risk assessment in specific categories (Section 3.1.2.2.4.3), EASA has adopted as
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Guidance Material [13] the SORA (Specific Operations Risk Assessment) v2
methodology developed by JARUS working group.
This methodology guides both the operator and the competent authority in determining
whether the operation can be conducted in a safe manner. The methodology evaluates
the risks given by the operation and the proposed operational mitigations for those risks.
It provides a method to systematically evaluate these risks and determine the boundaries
necessary for an acceptable level of risk.

3.1.3.1. Semantic Model of SORA
In order for the UAS operator and the competent authorities to better understand each
other, the SORA methodology includes a semantic model with the most relevant terms
that are used along the methodology. This semantic Model is explained and graphically
represented in Figure 6 and Figure 7.

Figure 6: Semantic Model of SORA
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Figure 7: Graphical representation of the semantic model of SORA

3.1.3.2. Introduction to the concept of robustness
The robustness concept is key to understand the methodology, because any mitigation
applied to lower the risk of the operation is to be demonstrated with a certain level of
robustness.
The level of achieved robustness can be defined using two other concepts:


Integrity: The increase of safety provided by the mitigation. The activities used
to substantiate the level of integrity are detailed in Annexes B, C, D and E of the
SORA methodology. Those annexes provide either guidance material or
reference industry standards and practices where applicable.



Assurance: The level of certainty which the one the mitigation can be proofed to
be achieved. In order to define the level of assurance, unless specified differently,
the following guidelines can be used:
o
o

o

A low level of assurance is where the applicant simply declares that the
required level of integrity has been achieved.
A medium level of assurance is where the applicant provides supporting
evidence that the required level of integrity has been achieved. This is
typically achieved by means of testing (e.g. for technical mitigations) or
by proof of experience (e.g. for human-related mitigations).
A high level of assurance is where the achieved integrity has been found
to be acceptable by a competent third party.

Once the level of integrity of the mitigation and the level of assurance is defined, the level
of robustness can be achieved with the information shown in Figure 8. Basically, the final
level of robustness is the lowest one of the integrity and assurance levels.
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Figure 8: Determination of the robustness level

3.1.3.3. Roles and Responsibilities
The last thing that needs to be taken into account before starting to assess the SORA
process is the definition of the relevant roles and responsibilities. Those roles are, as
defined in [13], the following:
1) UAS operator — The UAS operator is responsible for the safe operation of the UAS,
and hence the safety risk analysis. In accordance with Article 5 of the UAS
Regulation, the UAS operator must substantiate the safety of the operation by
performing the specific operational and risk assessment, except for the cases defined
by the same Article 5. Supporting material for the assessment may be provided by
third parties (e.g. the manufacturer of the UAS or equipment, U-space service
providers, etc.). The UAS operator obtains an operational authorisation from the
competent authority/ANSP.
2) Applicant — The applicant is the party seeking operational approval. The applicant
becomes the UAS operator once the operation has been approved.
3) UAS manufacturer — For the purposes of the SORA, the UAS manufacturer is the
party that designs and/or produces the UAS. The UAS manufacturer has unique
design evidence (e.g. for the system performance, the system architecture,
software/hardware development documentation, test/analysis documentation, etc.)
that they may choose to make available to one or many UAS operator(s) or to the
competent authority to help to substantiate the UAS operator’s safety case.
Alternatively, a potential UAS manufacturer may utilise the SORA to target design
objectives for specific or generalised operations. To obtain airworthiness approval(s),
these design objectives could be complemented by the use of certification
specifications (CS) or industry consensus standards if they are found to be
acceptable by the competent authority.
4) Component manufacturer — The component manufacturer is the party that
designs and/or produces components for use in UAS operations. The component
manufacturer has unique design evidence (e.g. for the system performance, the
system architecture, software/hardware development documentation, test/analysis
documentation, etc.) that they may choose to make available to one or many UAS
operator(s) to substantiate a safety case.
5) Competent authority — The competent authority is the recognised national
authority for approving the safety case of UAS operations, according to Article 12 of
the UAS Regulation. The competent authority may accept an applicant’s SORA
submission in whole or in part. Through the SORA process, the applicant may need
to consult with the competent authority to ensure the consistent application or
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interpretation of individual steps. The competent authority must perform oversight of
the UAS operator according to paragraphs (i) and (j) of Article 18 of the UAS
Regulation. EASA may perform oversight of the UAS design and/or production
organisation, and, when considered necessary, of the component design and/or
production organisation, and may approve the design and/or the production of each.
The competent authority also provides the operational approval to the UAS operator.
6) ANSP — The ANSP is the designated provider of air traffic service in a specific area
of operation (airspace). The ANSP assesses whether the proposed flight can be
safely conducted in the particular airspace that it covers, and if so, authorises the
flight.
7) U-space service provider — U-space service providers are entities that provide
services to support the safe and efficient use of airspace.
8) Remote pilot — The remote pilot is designated by the UAS operator, or, in the case
of general aviation, the aircraft owner, as being charged with safely conducting the
flight.

3.1.3.4. Introduction to the concept of Risk
SORA methodology uses the definition of risk provided in SAE ARP 4754A / EUROCAE
ED-79A [25]: ‘the combination of the frequency (probability) of an occurrence and its
associated level of severity’.
Risks can cause several categories of harm and SORA methodology focuses on three:
1) fatal injuries to third parties on the ground;
2) fatal injuries to third parties in the air; or
3) damage to critical infrastructure.

3.1.3.5. The SORA Process
Once clear the semantic model of SORA, the concept of robustness, the key roles and
responsibilities in a SORA assessment and the concept of risk, it is the moment to assess
the whole SORA process. It is divided in 10 steps that have to be done in a certain order,
as shown in Figure 9. Basically, the SORA methodology provides a logical process to
analyse the proposed ConOps and establish an adequate level of confidence that the
operation can be conducted with an acceptable level of risk.
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Figure 9: The 10 steps of SORA process

3.1.3.5.1. Step #1 – ConOps Definition
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The first step of the SORA requires the applicant to collect and provide the relevant
technical, operational and system information needed to assess the risk associated with
the intended operation of the UAS. The ConOps description is the foundation for all other
activities, and it should be as accurate and detailed as possible. The ConOps should not
only describe the operation, but also provide insight into the UAS operator’s operational
safety culture. It should also include how and when to interact with the ANSP. Therefore,
when defining the ConOps, the UAS operator should give due consideration to all the
steps, mitigations and OSOs.
Developing the ConOps can be an iterative process; therefore, as the SORA process is
applied, additional mitigations and limitations may be identified, requiring additional
associated technical details, procedures, and other information to be provided/updated
in the ConOps. This should culminate in a comprehensive ConOps that fully and
accurately describes the proposed operation as envisioned.

3.1.3.5.2. The Ground Risk Process
3.1.3.5.2.1. Step #2 – Determination of the Intrinsic UAS Ground
Risk Class (GRC)
The intrinsic UAS Ground Risk considers the risk of a human being hit by the UAS that
will perform the operation, in case a loss of UAS control happened. In order to define the
intrinsic GRC, first the applicant has to calculate the kinematic energy that an impact of
the aircraft in the ground would produce and also measure the maximum characteristic
dimension of the UAS. (wingspan for fixed-wings, blade diameter for rotorcraft and
maximum dimension for multicopters. Furthermore, the applicant must also define the
area at risk, taking into account, as explained in [13], the following:
1) the operational volume, which is composed of the flight geography and the
contingency volume. To determine the operational volume, the applicant 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 and the path definition error (e.g. map errors) and latencies
should be considered and addressed in this determination;
2) whether or not the area is a controlled ground area; and
3) the associated ground risk buffer with at least a 1:1 rule, or for rotary wing UA, defined
using a ballistic methodology approach acceptable to the competent authority.
Once the area at risk is defined, and the kinematic energy and maximum characteristic
dimension of the UAS are calculated, the applicant can use the table shown in Figure 10
to define the intrinsic GRC.
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Figure 10: Determination of intrinsic GRC

3.1.3.5.2.2. Step #3 – Final GRC determination
In order to reduce the intrinsic risk of a collision in the ground, certain mitigations can be
applied and achieve a final lower GRC. These mitigations can affect the operational
safety objectives associated with the operation and therefore it is vital to ensure their
robustness.
The mitigations for the GRC that SORA methodology considers are described below:


M1 – Strategic Mitigations for Ground Risk: This mitigations have to be applied
when designing the operational volume and have to do with the reduction and
control of the number of people that could possibly be struck by the UAS in the area
to be overflown. A mitigation that is very common to apply is the 1:1 rule, where the
UAS is separated from any populated area at least the same horizontal distance
as the altitude above ground level at which it is flying.



M2 – Effects of ground impact are reduced: This mitigations have to do with the
impact itself and the most common one is to install a parachute. Thus, the kinematic
energy of the impact is reduced and the intrinsic risk of a fatality is lowered.



M3 - An emergency response plan (ERP) is in place, UAS operator validated
and effective: An ERP should define clearly the tasks and responsibilities of the
remote crew, define clearly the events that can lead to an emergency and limitate
its escalating effects.

The M1, M2 and M3 mitigations can be applied with a certain level of robustness, and
according to that Figure 11 shows the correction factors that can be applied to the initial
GRC in order to achieve the final one. It is important to take into account that M1 can’t
reduce the GRC to a value lower than the lowest value in the column of the table of
Figure 10.
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Figure 11: Mitigations for Ground Risk

3.1.3.5.3. The Air Risk Process
The SORA uses the operational airspace defined in the ConOps as the baseline to
evaluate the intrinsic risk of a mid-air collision, and by determining the air risk category
(ARC). The ARC may be modified/lowered by applying strategic and tactical mitigation
means. The application of strategic mitigations may lower the ARC level. An example of
strategic mitigations to reduce the risk of a collision may be by operating during certain
time periods or within certain boundaries. After applying the strategic mitigations, any
residual risk of a mid-air collision is addressed by means of tactical mitigations.
Tactical mitigations take the form of detect and avoid (DAA) systems or alternate means,
such as ADS-B, FLARM, U-space services or operational procedures. Depending on the
residual risk of a mid-air collision, the tactical mitigation performance requirements
(TMPRs) may vary.
As part of the SORA process, the UAS operator should cooperate with the relevant
service provider for the airspace (e.g. the ANSP or U-space service provider) and obtain
the necessary authorisations. Additionally, generic local authorisations or local
procedures allowing access to a certain portion of controlled airspace may be used if
available (e.g. the Low Altitude Authorization and Notification Capability – LAANC –
system in the United States).
Irrespective of the results of the risk assessment, the UAS operator should pay particular
attention to all the features that may increase the detectability of the UA in the airspace.
Therefore, technical solutions that improve the electronic conspicuousness or
detectability of the UAS are recommended.

3.1.3.5.3.1. Step #4 – Determination of the initial Air Risk Class
(ARC)
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Figure 12: Determination of initial ARC
As seen in Figure 12, the airspace is categorised into 13 aggregated collision risk
categories. These categories were characterised by the altitude, controlled versus
uncontrolled airspace, airport/heliport versus non-airport/non-heliport environments,
airspace over urban versus rural environments, and lastly atypical (e.g. segregated)
versus typical airspace. To assign the proper ARC for the type of UAS operation, the
applicant should use the decision tree.
The ARC is a qualitative classification of the rate at which a UAS would encounter a
manned aircraft in typical generalised civil airspace. The ARC is an initial assignment of
the aggregated collision risk for the airspace, before mitigations are applied. The actual
collision risk of a specific local operational volume could be much different, and can be
addressed with the application of strategic mitigations to reduce the ARC (Step #5).
Although the static generalised risk put forward by the ARC is conservative (i.e. it stays
on the safe side), there may be situations where that conservative assessment may not
suffice. It is important for both the competent authority and the UAS operator to take
great care to understand the operational volume and under which circumstances the
definitions in Figure 12 could be invalidated. In some situations, the competent authority
may raise the operational volume ARC to a level which is greater than that advocated by
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Figure 12. The ANSP should be consulted to ensure that the assumptions related to the
operational volume are accurate.
ARC-a is generally defined as airspace where the risk of a collision between a UAS and
a manned aircraft is acceptable without the addition of any tactical mitigation.

3.1.3.5.3.2. Step #5 – Application of Strategic Mitigations to
determine the residual ARC (optional step)
As stated before, the ARC is a generalised qualitative classification of the rate at which
a UAS would encounter a manned aircraft in the specific airspace environment.
However, it is recognised that the UAS operational volume may have a different collision
risk from the one that the generalised initial ARC assigned.
If an applicant considers that the generalised initial ARC assigned is too high for the
condition in the local operational volume, then they should apply strategic mitigations.
These mitigations can be achieved by operational restrictions (e.g. flying at a certain time
of the day where the air traffic is low or flying at an altitude so low that no manned aviation
is expected) or by common structure and airspace rules.
If the applicant considers that the generalised initial ARC assignment is correct for the
condition in the local operational volume, then that ARC becomes the residual ARC

3.1.3.5.3.3. Step #6 – TMPR and robustness levels
Tactical mitigations are applied to mitigate any residual risk of a mid-air collision that is
needed to achieve the applicable airspace safety objective. Tactical mitigations will take
the form of either ‘see and avoid’ (i.e. operations under VLOS), or they may require a
system which provides an alternate means of achieving the applicable airspace safety
objective (operation using a DAA, or multiple DAA systems).

Operations under VLOS/EVLOS
VLOS is considered to be an acceptable tactical mitigation for collision risk for all ARC
levels. Notwithstanding the above, the UAS operator is advised to consider additional
means to increase the situational awareness with regard to air traffic operating in the
vicinity of the operational volume.
Operational UAS flights under VLOS do not need to meet the TMPR, nor the TMPR
robustness requirements. In the case of multiple segments of the flight, those segments
conducted under VLOS do not have to meet the TMPR, nor the TMPR robustness
requirements, whereas those conducted under BVLOS do need to meet the TMPR and
the TMPR robustness requirements.
In general, all VLOS requirements are applicable to EVLOS. EVLOS may have additional
requirements over and above those of VLOS. The EVLOS verification and
communication latency between the remote pilot and the observers should be less than
15 seconds.
Notwithstanding the above, the applicant should have a documented VLOS deconfliction scheme, in which the applicant explains which methods will be used for
detection, and defines the associated criteria applied for the decision to avoid incoming
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traffic. If the remote pilot relies on detection by observers, the use of phraseology will
have to be described as well.
For VLOS operations, it is assumed that an observer is not able to detect traffic beyond
2 NM. (Note that the 2 NM range is not a fixed value and it may largely depend on the
atmospheric conditions, aircraft size, geometry, closing rate, etc.). Therefore, the UAS
operator may have to adjust the operation and/or the procedures accordingly.

Operations under a DAA system — TMPR
For operations other than VLOS, the applicant will use the residual ARC and Figure 13
below to determine the TMPR.

Figure 13: TMPR levels of robustness
1) High TMPR (ARC-d): This is airspace where either the manned aircraft encounter
rate is high, and/or the available strategic mitigations are low. Therefore, the resulting
residual collision risk is high, and the TMPR is also high. In this airspace, the UAS
may be operating in integrated airspace and will have to comply with the operating
rules and procedures applicable to that airspace, without reducing the existing
capacity, decreasing safety, negatively impacting current operations with manned
aircraft, or increasing the risk to airspace users or persons and property on the
ground. This is no different from the requirements for the integration of comparable
new and novel technologies in manned aviation. The performance level(s) of those
tactical mitigations and/or the required variety of tactical mitigations are generally
higher than for the other ARCs. If operations in this airspace are conducted more
routinely, the competent authority is expected to require the UAS operator to comply
with the recognised DAA system standards (e.g. those developed by RTCA SC-228
and/or EUROCAE WG-105).
2) Medium TMPR (ARC-c): A medium TMPR will be required for operations in airspace
where the chance of encountering manned aircraft is reasonable, and/or the strategic
mitigations available are medium. Operations with a medium TMPR will likely be
supported by the systems currently used in aviation to aid the remote pilot in the
detection of other manned aircraft, or by systems designed to support aviation that
are built to a corresponding level of robustness. Traffic avoidance manoeuvres could
be more advanced than for a low TMPR.
3) Low TMPR (ARC-b): A low TMPR will be required for operations in airspace where
the probability of encountering another manned aircraft is low, but not negligible,
and/or where strategic mitigations address most of the risk, and the resulting residual
collision risk is low. Operations with a low TMPR are supported by technology that is
designed to aid the remote pilot in detecting other traffic, but which may be built to
lower standards. For example, for operations below 120 m, the traffic avoidance
manoeuvres are expected to mostly be based on a rapid descent to an altitude where
manned aircraft are not expected to ever operate.
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4) No performance requirement (ARC-a): This is airspace where the manned aircraft
encounter rate is expected to be extremely low, and therefore there is no requirement
for a TMPR. It is generally defined as airspace where the risk of a collision between
a UAS and a manned aircraft is acceptable without the addition of any tactical
mitigation. An example of this may be UAS flight operations in some parts of Alaska
or northern Sweden, where the manned aircraft density is so low that the airspace
safety threshold could be met without any tactical mitigation.

Consideration of additional airspace/operational
requirements
1) Modifications to the initial and subsequent approvals may be required by the
competent authority or the ANSP as safety and operational issues arise.
2) The UAS operator and the competent authority need to be cognisant that the ARCs
are a generalised qualitative classification of the collision risk. Local circumstances
could invalidate the aircraft density assumptions of the SORA, for example, due to
special events. It is important for both the competent authority and the UAS operator
to fully understand the airspace and air-traffic flows, and develop a system which can
alert UAS operators to changes to the airspace on a local level. This will allow the
UAS operator to safely address the increased risks associated with these events.
3) There are many airspace, operational and equipment requirements which have a
direct impact on the collision risk of all aircraft in the airspace. Some of these
requirements are general and apply to all volumes of airspace, while some are local
and are required only for a particular volume of airspace. The SORA cannot possibly
cover all the possible requirements for all the conditions in which the UAS operator
may wish to operate. The applicant and the competent authority need to work closely
together to define and address these additional requirements.
4) The SORA process should not be used to support operations of a UAS in a given
airspace without the UAS being equipped with the required equipment for operations
in that airspace (e.g. the equipment required to ensure interoperability with other
airspace users). In these cases, specific exemptions may be granted by the
competent authority. Those exemptions are outside the scope of the SORA.
5) Operations in controlled airspace, an airport/heliport environment or a Mode-C
Veil/transponder mandatory zone (TMZ) will likely require prior approval from the
ANSP. The applicant should ensure that they involve the ANSP/authority prior to
commencing operations in these environments.

3.1.3.5.4. Final Assignment of SAIL and OSOs
3.1.3.5.4.1. Step #7 – SAIL Determination
The SAIL parameter consolidates the ground and air risk analyses, and drives the
required activities. The SAIL represents the level of confidence that the UAS operation
will remain under control. After determining the final GRC and the residual ARC, it is then
possible to derive the SAIL associated with the proposed ConOps.
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The level of confidence that the operation will remain under control is represented by the
SAIL. The SAIL is not quantitative, but instead corresponds to:



the OSO to be complied with;
the description of the activities that might support compliance with those
objectives;
 the evidence that indicates that the objectives have been satisfied.
The SAIL assigned to a particular ConOps is determined using Figure 14.

Figure 14: Final SAIL determination

3.1.3.5.5. Step#8 – Identification of the operational safety
objectives (OSOs) Step
The last step of the SORA process is to use the SAIL to evaluate the defences within the
operation in the form of OSOs, and to determine the associated level of robustness.
Table 6 provides a qualitative methodology to make this determination. In this table, O
is optional, L is recommended with low robustness, M is recommended with medium
robustness, and H is recommended with high robustness. The various OSOs are
grouped based on the threat they help to mitigate; hence, some OSOs may be repeated
in the table.
What follows is a consolidated list of the common OSOs that historically have been used
to ensure safe UAS operations. It represents the collected experience of many experts,
and is therefore a solid starting point to determine the required safety objectives for a
specific operation. The competent authorities may define additional OSOs for a given
SAIL and the associated level of robustness.
SAIL

OSO number

OSO#01

Technical issue with the UAS
Ensure the UAS operator
is competent and/or
proven

I

II

III

IV

V

VI

O

L

M

H

H

H
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OSO#02

UAS manufactured by
competent and/or proven
entity

O

O

L

M

H

H

OSO#03

UAS maintained by
competent and/or proven
entity

L

L

M

M

H

H

OSO#04

UAS developed to
authority recognised
design standards12

O

O

O

L

M

H

OSO#05

UAS is designed
considering system safety
and reliability

O

O

L

M

H

H

OSO#06

C3 link performance is
appropriate for the
operation

O

L

L

M

H

H

OSO#07

Inspection of the UAS
(product inspection) to
ensure consistency with
the ConOps

L

L

M

M

H

H

OSO#08

Operational procedures
are defined, validated and
adhered to

L

M

H

H

H

H

OSO#09

Remote crew trained and
current and able to control
the abnormal situation

L

L

M

M

H

H

OSO#10

Safe recovery from a
technical issue

L

L

M

M

H

H

H

H

Deterioration of external systems supporting UAS operations
Procedures are in-place to
handle the deterioration of
L
M
H
H
OSO#11
external systems
supporting UAS
operations

OSO#12

The UAS is designed to
manage the deterioration
of external systems
supporting UAS
operations

L

L

M

M

H

H

OSO#13

External services
supporting UAS
operations are adequate
for the operation

L

L

M

H

H

H

Human error
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OSO#14

Operational procedures
are defined, validated and
adhered to

L

M

H

H

H

H

OSO#15

Remote crew trained and
current and able to control
the abnormal situation

L

L

M

M

H

H

OSO#16

Multi-crew coordination

L

L

M

M

H

H

OSO#17

Remote crew is fit to
operate

L

L

M

M

H

H

OSO#18

Automatic protection of
the flight envelope from
human error

O

O

L

M

H

H

OSO#19

Safe recovery from human
error

O

O

L

M

M

H

OSO#20

A human factors
evaluation has been
performed and the human
machine interface (HMI)
found appropriate for the
mission

O

L

L

M

M

H

L

M

H

H

H

H

OSO#22

The remote crew is trained
to identify critical
environmental conditions
and to avoid them

L

L

M

M

M

H

OSO#23

Environmental conditions
for safe operations are
defined, measurable and
adhered to

L

L

M

M

H

H

OSO#24

UAS is designed and
qualified for adverse
environmental conditions

O

O

M

H

H

H

OSO#21

Adverse operating conditions
Operational procedures
are defined, validated and
adhered to

Table 2: Definition of OSOs robustness according to SAIL

3.1.3.5.6. Step#9 – Considerations of Adjacent Airspace
The objective of this Step is to address the risk posed by a loss of control of the operation,
resulting in an infringement of the adjacent areas on the ground and/or adjacent
airspace. These areas may vary with different flight phases.
Safety requirements for containment are:
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1) No probable failure of the UAS or any external system supporting the operation
should lead to operation outside the operational volume. Compliance with this
requirement above shall be substantiated by a design and installation appraisal and
shall include at least:


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



any relevant particular risk (e.g. hail, ice, snow, electro-magnetic interference,
etc.) associated with the ConOps.

The following three safety requirements apply for operations conducted either where the
adjacent areas:


contain assemblies of people15 unless the UAS is already approved for
operations over assemblies of people; or



are ARC-d unless the residual ARC of the airspace area intended to be flown
within the operational volume is already ARC-d;

Or in populated environments where:


M1 mitigation has been applied to lower the GRC; or



operating in a controlled ground area.

1) The probability of leaving the operational volume should be less than 10-4/FH.
2) No single failure of the UAS or any external system supporting the operation should
lead to its operation outside the ground risk buffer.
3) Software (SW) and airborne electronic hardware (AEH) whose development error(s)
could directly (refer to Note 2) lead to operations outside the ground risk buffer should
be developed to an industry standard or methodology that is recognised as being
adequate by the competent authority.
As it is not possible to anticipate all local situations, the UAS operator, the competent
authority and the ANSP should use sound judgement with regard to the definition of the
‘adjacent airspace’ as well as the ‘adjacent areas’. For example, for a small UAS with a
limited range, these definitions are not intended to include busy airport/heliport
environments 30 kilometres away. The airspace bordering the UAS volume of operation
should be the starting point of the determination of the adjacent airspace. In exceptional
cases, the airspace beyond those volumes that border the UAS volume of operation may
also have to be considered.

3.1.3.5.7. Step#10 – Comprehensive Safety Portfolio
The SORA process provides the applicant, the competent authority and the ANSP with
a methodology which includes a series of mitigations and safety objectives to be
considered to ensure an adequate level of confidence that the operation can be safely
conducted. These are, according to what has been explained:
1)
2)
3)
4)

mitigations used to modify the intrinsic GRC;
strategic mitigations for the initial ARC;
tactical mitigations for the residual ARC;
adjacent area/airspace considerations; and
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5) OSOs.
The satisfactory substantiation of the mitigations and objectives required by the SORA
process provides a sufficient level of confidence that the proposed operation can be
safely conducted.
The UAS operator should be sure to address any additional requirements that were not
identified by the SORA process (e.g. for security, environmental protection, etc.) and
identify the relevant stakeholders (e.g. environmental protection agencies, national
security bodies, etc.). The activities performed within the SORA process will likely
address those additional needs, but they may not be considered to be sufficient at all
times.
The UAS operator should ensure the consistency between the SORA safety case and
the actual operational conditions (i.e. at the time of the flight).

3.1.4. Standard Scenarios
The Opinion No 05/2019 “Standard scenarios for UAS operations in the ‘specific’
category” [26] defines the conditions when UAS operators can start an operation after
having submitted a declaration to the competent authority. Moreover, the Opinion
proposes the introduction of two new Part in the Annex to Commission Delegated
Regulation (EU) 2019/945 [14], including the technical requirements that UAS need to
meet in order to be operated in the STSs, and establishing two new UAS classes (classes
C5 and C6). The condition to conduct the STSs are based on the in-service experience
of some Member States and they have been validated through the application of the
specific operations risk assessment (SORA).
The proposed changes are expected to increase the cos-effectiveness for UAS
operators, manufacturers and to improve the harmonisation of UAS operations in the
Members States.
The Opinion contains the proposed amendments to Commission Implementing
Regulation (EU) 2019/947 [15] and Commission Delegated Regulation (EU) 2019/945
[14]. It is submitted to the European Commission, which will use it as a technical basis
in order to prepare EU regulations.
The STSs will be developed only for UAS operations in the ‘specific’ category with a low
risk (i.e. with a specific assurance and integrity level (SAIL), as defined in SORA, not
greater than 2). For these UAS operations, UAS operators will be allowed to start the
operation as soon as they have submitted a declaration to the NAA of registration and
have received the receipt of confirmation and completeness. Since the NAA is not
required to make any additional checks before the start of the operation (the UAS
operator will be included in the oversight programme of the NAA), it was decided to define
the requirements for these UAS operations in a prescriptive way. Therefore, they have
been developed with a structure and level of detail similar to those listed in the ‘open’
category.
The two STSs are related to the following UAS operations:


STS-01: VLOS operations at a maximum height of 120m, at a ground speed less
than 5 m/s in the case of untethered UA, over controlled ground areas that can
be in populated (e.g. urban) environments, using UAS with MTOMs of up to 25kg.
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STS-02: BVLOS operations with the UA at not more than 2 km from the remote
pilot, if visual observers (VOs) are used, at a maximum height of 120m, over
controlled ground areas in sparsely populated environments, using UA with
MTOMs of up to 25 kg.

3.1.4.1. STS-01
STS-01 may be considered as an extension of the UAS operations in the ‘open’
subcategory A2, since it allows UAS operations in VLOS, in urban environments, below
120 m, with a MTOM of less than 25 kg. Therefore, several of the requirements defined
in STS-01 are similar to those for the ‘open’ subcategory A2.

3.1.4.1.1. Maximum flight height under normal operations
The UAS operator is required to define the volume within which the UAS can operate,
called the “flight geography”. The maximum vertical limit that the UAS operator can
define for the flight geography for UAS operations under STS-01 is 120 m (from the
closest points on the surface of the earth). From an air risk point of view, STS-01 is
considered equivalent to subcategories A2 and A3 of the ‘open’ category; therefore the
operation limitations and the technical requirements imposed on the UAS are consistent
(e.g. VLOS and maximum height of 120m except when overflying an artificial obstacle).

3.1.4.1.2. Ground risk: controlled ground area
UAS operations in a populated environment may expose the overflown people to risk.
Since the intrinsic ground risk needs to be kept low, a requirement to conduct such UAS
operations over controlled ground area is established.
A controlled ground area is the ground area where the UAS is operated and within which
the UAS operator can ensure that only involved persons are present. The UAS operator
is required to define the limit of the controlled ground area and to control the access of
people to it. The controlled ground area comprises the flight geography area, the
contingency area and the ground risk buffer as depicted in the Figure 15.

Figure 15: Notional depiction of the areas to be covered by the controlled ground
area
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The UAS operator must at least:
 Be familiar with the intended area of operations and with all the factors that may
affect the operation, especially in terms of safety, security, privacy and
environmental protection.


Measure properly the required distances for effective implementation of the areas
encompassed in the controlled ground area, identifying where necessary, the
elements that can assist the remote pilot in rapidly and visually estimating the
distance from the UA.



Secure the perimeter of the controlled ground area in the most effective way to
prevent uninvolved people from entering the area.



Coordinate with the appropriate authority, when required.

Also, in order to protect any persons present in the controlled ground area, a requirement
is established to have those persons informed of the risks of the operation, briefed, and,
if applicable, trained on the safety precautions and measures established by the UAS
operator for their protection. Besides that, these persons must have explicitly agreed to
participate in the operation in the manner established by the UAS operator. The UAS
operator should take all precautionary measures needed to ensure safety considering
the level of risk (i.e. consider the need for personal protective equipment, acoustic
alarms, shelters, etc.).
Since keeping the UAS at a safe distance from uninvolved people is considered a critical
safety aspect, the requirement has been expressed with a higher degree of
prescriptiveness, and minimum values are established. To determine those values, the
following aspects were considered:
 For the ground risk buffer, ‘low’ robustness is considered sufficient in UAS
operations with a low intrinsic ground risk. In this case, SORA indicates the 1:1
rule to select the minimum horizontal distance. However, the 1:1 rule may lead
to a buffer size such that the size of the controlled ground area might be
impractical — in most cases, in a populated environment. Therefore, the decision
was made to propose more suitable values considering the following elements:
o

to better ensure that the UA flight can be terminated without exceeding
the ground risk buffer, UAS operations under this STS are limited to:
▪

any configuration except fixed-wing UA. With this limitation, UAS
operations at low speed can be better ensured, and the likelihood
of the UA gliding a distance great enough for it to fall outside the
controlled ground area is minimised;

▪

the ground speed in normal operation is limited to 5 m/s (which
must be set in the UAS) so that the controllability of the UA is
increased.

o

there is more in-service experience with UA with MTOMs of less than 10
kg, so two sizes of ground risk buffer have been identified, taking a more
conservative approach for heavier UA;

o

for UA with MTOMs of up to 10 kg. In particular the size of that area is
dependent on the flight height and speed of the UA;
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for tethered UA, the size of the controlled ground area considers 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.

For the contingency area, it was considered that this area was primarily
conceived to cope with abnormal situations that could take the UA outside the
flight geography (e.g. wind gusts), where by performing appropriate contingency
procedures, the UA can be brought back to a normal situation. In addition, in the
case of a flyaway of the UA, it is expected that the flight termination system will
be activated while the UA is still in the contingency area. This is the reason why
a minimum distance of 10 m was considered necessary for the contingency area.
Considering the ground speed limitation of 5 m/s, the remote pilot would have 2
seconds to react.

3.1.4.1.3. Remote pilot competency
In order to ensure an adequate level of competency for remote pilots, the following
approach was followed. Since STS-01 covers UAS operations with a low intrinsic risk,
similar to the level for ‘open’ subcategory A2, a similar approach to the one used for that
subcategory is followed for remote pilot competency.


For the theoretical knowledge part, similarly to the requirements for ‘open’
subcategory A2, the student remote pilot will be granted a certificate issued by a
competent authority or by an entity recognised by a competent authority of a
Member States after:
o

having passed the online theoretical knowledge examination as required
for ‘open’ subcategories A1 and A3; and

o

having passed a classroom theoretical knowledge examination provided
by the competent authority or by the entity recognised by the competent
authority. Compared with the one defined for ‘open’ subcategory A2, more
subjects and topics need to be covered, and two options are possible:
▪

if student remote pilots do not hold a certificate of remote pilot
competency required for ‘open’ subcategory A2, the subjects to
be covered by the examination are those listed in the proposed
Attachment A to STS-01; or

▪

if student remote pilots hold a certificate of remote pilot
competency for ‘open’ subcategory A2, they are only required to
pass the examination on the reduced number of subjects indicated
in point 1(b) of the proposed Attachment A to STS-01.

For the practical skill part, the self-training and assessment by the student remote pilot
allowed in ‘open’ subcategory A2 is not deemed sufficient. The particular operational
provisions and limitations of STS-01 to ensure that UAS operations remain at low risk
are more critical than in ‘open’ subcategory A2 and, therefore, a higher level of
robustness is required for the practical skill training and assessment.
Consequently, an external party is required to provide the practical skill training and
assessment.
UAS operators that intend to provide practical skill training and assessment to remote
pilots (including their own pilots) must comply with a specific set of requirements and
declare their compliance.
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Unlike the theoretical knowledge part, practical skills are peculiar to the specific scenario.
Consequently, each accreditation of completion of the practical training and assessment
issued by the UAS operator or the entity recognised by the competent authority will be
for one STS.
There is no requirement for a final practical assessment, just a continuous evaluation.
The personnel responsible for the practical skill training and assessment will follow the
remote student and keep records. The assessor will let the student know when the
practical skill assessment is completed. At the end of the process, the UAS operator shall
produce an assessment report, and an attestation of completion will be issued.
The verification for the NAA that UAS operators are meeting the requirements of the
regulation will be ensured during the oversight.
In addition, the UAS operator needs to ensure that the remote pilot has the necessary
skills required to safely conduct the particular UAS operations, through the training and
familiarisation with the UAS and with the procedures defined by the UAS operator.

3.1.4.1.4. Operations manual
UAS operators are required to develop an operation manual (OM). This is further
supported by SORA.
The operational volume and ground risk buffer for the intended operations, including the
controlled ground area, are some of the elements to be defined in the OM, together with
the procedures for normal, contingency and emergency conditions.
To ensure the adequacy of the contingency and emergency procedures, these should
be evaluated by the UAS operator through either dedicated flight tests or simulations.
Furthermore, this approach is consistent with the ‘medium’ level of integrity required by
SORA for operations with a risk corresponding to STS-01.
UAS operators must ensure that remote pilots, the personnel in charge of duties
essential to the UAS operation, including any staff member authorised to perform
maintenance activities, are trained and assessed in accordance with the procedures,
which for STS-01 are included in the OM.

3.1.4.1.5. Contingency and emergency procedures
The UAS operator is required to develop contingency and emergency procedures, to be
described in the OM, and the remote pilot is required to put them in place immediately in
the following situations:
 contingency procedures: in abnormal situations, which includes situations that
can lead to the UA exceeding the limits of the flight geography; and


emergency procedures: in emergency situations, which includes situations that
can lead to the UA exceeding the limits of the operational volume. Remote pilots
are expected to react immediately, performing the relevant emergency
procedures as soon as they have an indication of those situations. Furthermore,
when the emergency situation is perceived as likely to lead to the UA being
outside the operational volume, remote pilots are required to trigger the flight
termination system at least 10 m before the unmanned aircraft reaches the limits
of the operational volume.
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3.1.4.1.6. Emergency response plan
An emergency response plan (ERP) is considered an important element to ensure that
the UAS operator’s personnel participating in an operation are aware of what to do in
case of an emergency in order to avoid an escalation of the effects.

3.1.4.1.7. Externally provided services
UAS operators must ensure that externally provided services, which are necessary for
the safety of UAS operations (e.g. external C2 services, GNSS services, U-Space
services, etc.), reach a level of performance that is adequate for the operation. In order
to ensure this, UAS operators must consider:
 the information provided by the UAS manufacturers;


specific requirements that might be applicable in the intended area of operation;



how performance might be affected by the environmental conditions20; and



what level of performance can be provided and adequately supported by the
external service provider.

It is also important to ensure that adequate service is provided, and the allocation of roles
and responsibilities between the operator and the external service provider(s) needs to
be defined, if applicable.

3.1.4.1.8. Level of human involvement
The remote pilot must have the ability to maintain control of the UA, except in the case
of a lost command and control link.
In addition, in order to avoid a level of complexity that might lead to a higher level of risk
for STS-01, the following operational limitations were included:
 operate only one UA at a time;


do not operate from a moving vehicle; and



do not hand over the command of the UA to another remote pilot station. This
means that for each flight, the pilot in command should be always the same and
the control cannot be transferred to another control unit during flight.

3.1.4.1.9. Technical requirements in STS-01
It is proposed that UAS to be operated under STS-01 should bear a C5 class mark. Such
UAS will have to comply with the technical requirements.
A UAS manufacturer may in any case develop a class C5 UAS starting from a class C3
or C2 UAS. The technical requirements defined for class C3 UAS that were excluded
are:
 the maximum height limitation, since the provision of height information to the
remote pilot is considered sufficient; and


geo-awareness, UAS operators shall only operate UAS equipped with a geoawareness function when they intend to operate in a geographical zone where
the Member States mandate it. In any case, if the manufacturer decides to equip
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the UAS with a geo-awareness system, this needs to comply with the same
requirements as those for a class C3 UAS.
The following additional technical requirements were added:
 the characteristic dimensions of the UA are limited to 3 m. The MTOM is limited
to 25 kg. In addition, the UA is limited to rotorcraft or tethered aircraft other than
fixed-wing aircraft. The MTOM threshold, combined with the UA configuration and
the maximum characteristic dimension, ensures that the expected kinetic energy
is consistent with a low ground risk classification;




a requirement is established for the UA, unless tethered, to be equipped with a
reliable and predictable means for the remote pilot to terminate the flight of the
UA (FTS). The FTS needs to allow the remote pilot to:
o

prevent the UA from exiting the controlled ground area. Thus, the FTS
should force the descent of the UA and prevent it from continuing its
horizontal trajectory (e.g. by cutting the propulsion power); and

o

avoid a single failure in the UA disabling the activation of the FTS.
Therefore, the activation system is required to be independent from the
on-board automatic flight control and guidance system of the UA.

To mitigate this risk, a requirement to reduce the effect of the UA impact dynamics
(e.g. a parachute, autorotation, etc.) has been added;
provide information on the signal strength of the command and control link, and
receive an alert from the UAS when it is likely that the signal is going to be lost,
and another alert when the signal is lost;



a selectable low-speed mode to reduce the ground speed to no more than 5 m/s
to ensure that the remote pilot can keep the UA within the controlled ground area;
and



the user’s manual for a class C5 UAS shall contain all the information required in
the user’s manual for a class C3 UAS; in addition, it shall contain a description of
the means to terminate the flight.

3.1.4.2. STS-02
STS-01 may be considered as an extension of the UAS operations in the ‘open’
subcategory A2, since it allows UAS operations in VLOS, in urban environments, below
120 m, with a MTOM of less than 25 kg. Therefore, several of the requirements defined
in STS-01 are similar to those for the ‘open’ subcategory A2.

3.1.4.2.1. Maximum flight height under normal operations
It is proposed that the UAS operations covered by STS-02 should have the same height
limitation as for STS-01.

3.1.4.2.2. Ground risk: controlled ground area
STS-02, in comparison with STS-01, has an increased ground risk due to the larger area
that the UA can cover. Therefore, the combination of the following main limitations is
established to lower the intrinsic ground risk:
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operations shall be conducted over a controlled ground area, and



that controlled ground area shall be entirely located in a sparsely populated area.

It should be noted that when a controlled ground area is in place, SORA does not
distinguish, in the intrinsic ground risk classification, between UAS operations being
conducted in a populated environment and those over sparsely populated areas, or
between VLOS and BVLOS. However, SORA assumes that such a controlled ground
area is established, without any further considerations (it is up to the UAS operator to
ensure it is in place and effective). Furthermore, it is clear that the difficulty in ensuring
control over an area (being able to detect and react to the intrusion of people who are
not involved) increases from operations in VLOS to those in BVLOS. This can be
compensated for by the population of the environment (with a lower likelihood of intrusion
in the case of sparsely populated areas).
Therefore, requiring UAS operations under STS-02 to be conducted over sparsely
populated areas reduces the likelihood of intrusion into the controlled ground areas,
making it easier to ensure control. In addition, to further ensure this control over the area,
and considering also the still relatively limited experience with larger ranges in BVLOS
operations, the distance between the UA and the remote pilot is limited.
As illustrated in Figure 16, remote pilots may fly at a distance that exceeds the VLOS
range. Without the assistance of a Visual Observer (Visual Observer) in BVLOS, the
range can be up to a range of 1 km, when the UA flies a pre-programmed flight, allowing
them to scan the airspace themselves. When VOs are employed, the range of the
operation can be extended up to 2 km.

Figure 16: Range of STS-02
When more experience has been gained, this STS may be amended to alleviate this
limitation.
Unlike STS-01, operations under STS-02 have the possibility to be conducted over wider
areas, using a wider range of UAS (not limited to rotorcraft, if untethered) and without a
restrictive speed limitation. Therefore, establishing minimum distances for the ground
risk buffer as in STS-01 was not deemed reasonable. Besides, the criterion in SORA to
use the 1:1 rule as a minimum was not deemed satisfactory either, as it might be too
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conservative in some cases, and fall short in other cases. It was considered more
appropriate to require the UAS manufacturer to provide information, in the user’s manual,
on the maximum distance that the UA is likely to travel once the means to terminate the
flight has been activated. This will be the information that the UAS operator needs to use
to determine the minimum size for the ground risk buffer.
The launch (e.g. take-off) and the recovery (e.g. landing) are also required to be
performed in VLOS. That is in order to mitigate the ground risk, especially for people
involved in the UAS operation. This requirement also facilitates visually detecting during
the launch any potential failure or unexpected performance that might have worse
consequences if not detected during this phase.

3.1.4.2.3. Air risk: mitigations for BVLOS
To mitigate the increased air risk posed by BVLOS operations, the following
requirements are established:
 a minimum visibility of 5 km is proposed to ensure the detection of any potential
hazard in the air.


someone is always required to scan the airspace to detect any potential hazards
in the air. If no VO is used, then the scanning must be conducted by the remote
pilot. The requirement to have a pre-programmed trajectory for the UA is
established when operating without VOs. However, the remote pilot must always
have the ability to intervene in order to manoeuvre the UA (e.g. for collision
avoidance).



If VOs are used, the UAS operator is required to ensure that:
o

the VOs are positioned so that they can provide adequate coverage of the
operational volume and the surrounding airspace with the minimum flight
visibility indicated, and there are no potential terrain obstructions;

o

the distance between any VO and the remote pilot is not more than 1 km,
to ensure better control of VOs and their communication with the remote
pilot;

o

robust and effective communication means are available for the
communication between the remote pilot and the VOs;

o

if means are used by the VOs to determine the position of the UA, those
means are functioning and effective; and

o

the VOs have been briefed on the intended path of the UA and the
associated timing.

The responsibilities of VOs are proposed:
 to perform unaided visual scanning of the airspace in which the UA is operating
for any potential hazards in the air;


to maintain awareness of the position of the UA through direct visual observation
or through assistance provided by electronic means (e.g. a display providing the
geographical position of the UA); and



to alert the remote pilot in case a hazard is detected, and assist in avoiding or
minimising the potential negative effects.
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The objective of the VOs is to scan the airspace where the UA is flying to detect potential
conflict with another aircraft.
Besides, regarding the STS-01, the ground risk derived from the potential collision with
another UA, bird, etc is minimised by the UA being operated over a controlled ground
area (where no uninvolved people are present).
To further ensure that the ground and air risks remain low, a technical requirement is
established to ensure that the flight of the UA is contained in the flight geography through
a function allowing the programming of the flight volume and preventing the UA from
exceeding it. This requirement, also known as geo-caging. It should be noted that the
geo-caging requirement has a different purpose compared to the geo-awareness
requirement. The former ensures that the UA will stay within the flight geography defined
by the UAS operator, while the latter provides an alert to the remote pilot when it is
approaching a protected UAS geographical zone.

3.1.4.2.4. Remote pilot competency
For STS-02, the same theoretical knowledge training and assessment as for STS-01 is
established.
The same scheme for the practical skill training and assessment, but in this case, there
are some differences in the elements to be covered: STS-02 includes the elements
defined for STS-01 plus additional topics related to BVLOS and the use of VOs.

3.1.4.2.5. Operations manual
UAS operations covered by STS-02 should have the same requirements for the OM as
those for the UAS operations covered by STS-01. However, the UAS operator is required
to take into consideration the peculiar elements of the operation, including but not limited
to the communication requirements between all personnel in charge of duties essential
to the UAS operation.

3.1.4.2.6. Contingency and emergency procedures
The same considerations as in STS-01 are valid for STS-02 except that for STS-02, as
the area is wider and less populated, no specific value is defined for when the remote
pilot should put in place the emergency procedures. The UAS operator is required to
define it on a case-by-case basis.

3.1.4.2.7. Emergency response plan
The UAS operations covered by STS-02 should have the same requirements for the ERP
as those for the UAS operations covered by STS-01.

3.1.4.2.8. Externally provided services
The UAS operations covered by STS-02 should have the same requirements for the ERP
as those for the UAS operations covered by STS-01.

3.1.4.2.9. Level of human involvement
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The UAS operations covered by STS-02 should have the same requirements for the ERP
as those for the UAS operations covered by STS-01.

3.1.4.2.10. Technical requirements in STS-02
It is proposed that UAS to be operated under STS-02 should bear a C6 CE class mark.
This can be affixed once it is demonstrated that the UAS complies with the technical
requirements.
As for the technical requirements of class C5 UAS, also for class C6 UAS, the technical
requirements are listed starting from those defined for class C3 UAS, with some
exclusions and some additions. Also, in this case, a UAS manufacturer may develop a
class C6 UAS starting form a class C3 or C2 UAS. The technical requirements defined
for class C3 UAS that were excluded for class C5 UAS, are the same as those for STS01, while the additional requirements are:
 as for class C3, the UA characteristic dimension is proposed to be limited to 3 m,
and the MTOM to 25 kg. To ensure that the expected kinetic energy is consistent
with a low ground risk classification, for C6 class UAS, the maximum ground
speed is proposed to be limited to 50 m/s;


a geo-caging function is proposed, in order to ensure the containment of the UA
within the flight geography;



an FTS is proposed as for class C5, with the exception that in the case of a class
C6 UAS, considering the environment of the operation, the human factors aspect
is less important in the effectiveness of the means to terminate the flight.
Therefore, the requirement on the means to reduce the effect of the UA impact
dynamics (e.g. a parachute) is not proposed;



provide information on the speed and flight height of the UA as proposed for class
C5; however, since STS-02 covers BVLOS operations, for class C6, it is
proposed to also provide the geographical position of the UA. It should be noted
that, even if STS-02 covers BVLOS operations, as the range is still relatively short
(maximum 2 km distance from the remote pilot), the use of the take-off point as
the reference for the height information is still considered valid;



a means to programme the UA flight trajectory;



as for class C5 UAS, provide information on the signal strength of the command
and control link and receive an alert from the UAS when it is likely that the signal
is going to be lost, and another alert when the signal is lost;



in addition to the information required in the user’s manual for class C3, it is also
proposed to add for class C6:
o

a description of the FTS;

o

a description of the function that limits UA access to certain airspace
areas or volumes, which includes the ‘geo-caging’ function; and

o

the distance most likely to be travelled by the UA after the activation of
the means to terminate the flight, to be considered by the UAS operator
when defining the ground risk buffer.
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The verification of compliance of the UAS with the technical requirements will be ensured
via the CE mark process, using the same approach defined for UAS operated in the
‘open’ category. This decision was taken because for low-risk operations (i.e. SAIL I and
SAIL II), SORA considers a declaration by the UAS operator as an acceptable means to
demonstrate compliance with the mitigation measures and the operational suitability
objectives (OSOs) required to make the operation safe. When the UAS operators are
not the manufacturers of the UAS, they do not necessarily have the competency to
assess the compliance of the UAS with the technical requirements, and therefore they
cannot systematically take the responsibility that belongs to the manufacturer. According
to the Basic Regulation, a ‘certificate’ may be granted to the manufacturer through the
‘aviation regulation’ or the ‘CE’ mark process. Considering the risk of the UAS operations
covered by STSs, the CE mark process is considered the most proportionate approach.
Therefore, two new classes of UAS, C5 and C6, have been developed.

3.1.5. U-Space
U-Space is meant as a set of services provided in an airspace volume designated by the
Member State to manage a large number of UAS operations in a safe and efficient
manner.
The aim of the U-Space services is to provide the UAS operators with information about
where and how high can they fly, the status of the airspace volume in which they intend
to fly, information about other traffic that may be conflicting with their planned
trajectory/mission, and weather information such as wind. Furthermore, the aim of the
U-Space services is to support the UAS operators by processing their flight authorisation
requests.
Last 13 March 2020, the European Union Aviation Safety Agency (EASA) has published
Opinion No 01/2020 [27] entitled 'High-level regulatory framework for the U-Space'.
EASA developed the Opinion in line with Regulation (EU) 2018/1139 (‘Basic Regulation’)
and the Rulemaking Procedure [13].
The main objective of the Opinion is to create and harmonise the necessary conditions
for manned and unmanned aircraft to operate safely in the U-Space airspace, to prevent
collisions between aircraft and to mitigate the air and ground risks. Therefore, the USpace regulatory framework, supported by clear and simple rules, should permit safe
aircraft operations in all areas and for all types of unmanned operations. The Opinion is,
therefore, a first regulatory step to allow immediate implementation of the U-Space after
the entry into force of the Regulation and to let the UAS and U-Space technologies
evolve.
The Opinion contains a draft regulation and is submitted to the European Commission,
which will use it as a technical basis in order to prepare an EU regulation.
The Opinion should be considered the first step towards the U-Space implementation. It
is likely that the fast-ongoing technological developments and the expected evolution of
the operational concepts and needs will require additional regulatory actions in the short
term in order to ensure continuous harmonised development of the U-Space
implementation.
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3.1.5.1. Introduction
The rising number of unmanned aircraft system operations in the European airspace
poses safety, security and airspace integration issues. In perspective of the foreseen
increase of manned air traffic in the years to come and the proliferation of unmanned
aircraft operations, with both types of aircraft sometimes sharing the same airspace,
hazard to air traffic, persons and property will also increase if not addressed through
appropriate mitigating measures.
The establishment of the U-Space airspace and the provisions for U-Space services are
considered essential to respond to such growth of UAS operations — especially today in
low-level airspace — which is expected to outnumber the volume of traffic currently seen
with manned aircraft. Because today’s air traffic management (ATM) system is already
reaching its limits and as the expected UAS traffic and flying characteristics of the
unmanned aircraft (the pilot is not on board and the level of automation is higher) are
different from those of manned aircraft, ATM cannot be seen as the only appropriate
means to safely and efficiently manage the upcoming UAS traffic. Consequently, there
is a need to complement the existing European Regulations for UAS operations in the
‘open’ and ‘specific’ categories with a European regulatory framework that enables
harmonised implementation of U-Space and is adapted to the task of ensuring safe
management of UAS traffic.
The absence of a European-wide approach could result in non-harmonised
implementation of U-Space or in application of non-interoperable national rules, having
a potential safety impact on the integration of UAS operations into the airspace due to
the use of different operational procedures and technical solutions

3.1.5.2. Objectives
The main objective of the U-Space Opinion is to develop the first building block of a
European regulatory framework that can ensure that unmanned aircraft operations
operate in a safe, secure, manageable, connected environment while keeping all aircraft
safe in the U-Space airspace. This building block will complement the existing ATM
environment of ‘traditional’ manned aviation and will evolve along with the growing
density and complexity of the air traffic.
The Opinion intends to create the conditions for manned and unmanned aircraft to
operate safely in the airspace (controlled and uncontrolled airspace) where U-Space
services are provided. To achieve this, there is a need to have an appropriate common
information service (CIS) that will enable the exchange of essential information between
the U-Space service providers (USSPs), the UAS operators, the air navigation service
providers (ANSPs) and all other participants in the U-Space airspace.
The objectives of the U-Space Regulation are to:
1) support safe, secure and environmentally friendly operations of aircraft in the USpace airspace while respecting the privacy of European citizens;
2) maintain the current safety levels for manned aviation;
3) create the conditions for an internal market for U-Space services; and
4) ensure fair, affordable and efficient access to the U-Space airspace to all airspace
users.
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To support the safe increase of different type of UAS operations, which will become more
complex as they will be using aircraft with a higher degree of automation, there is a need
to implement U-Space. U-Space aims to provide services to UAS operators to support
their operations in volumes of airspace designated as U-Space by Member States.
EASA aims to support the European Commission in achieving the goals of the EU
policies in relation to transport as well as that of creating a strong and competitive UAS
service market. A further objective is to harmonise as early as possible the
implementation of U-Space across the EU.
As regards the specific objectives of the U-Space services, they are to:
1)
2)
3)
4)

prevent collision between UAS and between UAS and manned aviation;
expedite and maintain an orderly flow of UAS;
provide advice and information useful for the safe and efficient conduct of UAS flights;
notify appropriate organisations regarding emergency or abnormal situations with the
UAS which may endanger people and goods on the ground or manned aviation; and
5) ensure that environmental, security and privacy requirements are met.
This proposal also intends to support a level of environmental protection, security and
privacy that is acceptable to the public. In particular, privacy is considered a major threat
for the development of the UAS market as UAS operations are and can be conducted
closer to the ground and therefore closer to people. At the same time, it should provide
enough flexibility for the drone industry to evolve, innovate and mature as many of the
technical solutions and U-Space services are still under development and demonstration
phases.
Therefore, the U-Space regulation should be performance- and risk-based. It should
ensure interoperability and consistency with the existing Commission Implementing
Regulation (3.1.2) and Commission Delegated Regulation (3.1.1) and provide the
necessary flexibility to allow for local implementation at the level of the Member State or
even at regional/local level that is suitable for and adapted to the local UAS traffic and
traffic complexity. Still, the implementation should be sufficiently harmonised across the
EU.

3.1.5.3. Structure
The Opinion has been developed applying the following leading principles:
1) a risk-based approach;
2) fair and equal access to the airspace and the services to be provided in that airspace;
3) fostering the development of the UAS market in the EU through ensuring a level
playing field and a competitive market;
4) accommodating initial BVLOS UAS operations and initial UAS operations in an urban
environment or UAM in the short term;
5) recognising and respecting the existence of today’s airspace structures and rules-ofthe-air principles which are applicable to manned aircraft operators; and
6) fostering further development of U-Space’s implementation architectures and
services, thus enabling more complex UAS operations in the future (e.g. advanced
UAM operations, more complex airspace structure and management).
Hence, the Opinion proposes a first set of what are considered by EASA as the minimum
necessary rules, which are to be complemented later with further provisions enabling a
more mature state of airspace integration. The proposed high-level regulatory framework
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intends to allow immediate implementation of the U-Space after the entry into force of
the Regulation. It provides the means to mitigate the risk of collisions by requiring
adapted services and sharing essential traffic information.

3.1.5.3.1. Subject matter and scope
The general subject matter of the regulation and refers to the categories of persons or
organisations to which the rules applies.
It also exonerates some UAS operations from the application of the rules. The rules shall
not apply to drones that are either toys, model aircraft within clubs and associations or
limited in their weight and speed (the UAS within the ‘open’ subcategory A1). Such types
of operations are not considered to be high-risk and therefore they are exempted from
the application of this regulation

3.1.5.3.2. Establishment of the U-Space
3.1.5.3.2.1. Designation of U-Space airspace
The Member States have full authority on the designation of the U-Space airspace, and
therefore have the power to decide how their airspace is designed, accessed, restricted,
etc. As the U-Space airspace can be established in either controlled or uncontrolled
airspace, there is a need to take into account that there is already an organisation being
designated to provide ATS services on an exclusive basis based on the Single European
Sky (SES) regulation and ICAO Standards and Recommended Practices (SARPs).
Therefore, ATS providers are designated to provide ATC services in controlled airspace
and flight information services (FIS) providers are providing FIS and alerting services in
many parts of uncontrolled airspace. When designating U-Space airspace and
integrating USSPs to provide U-Space services to UAS within controlled and
uncontrolled airspace, the already established principles need to be considered and
respected.
The principle is that ANSPs provide service to manned aircraft while USSPs provide USpace services to UAS operators. Both ANSPs and USSPs are certified to provide their
respective services in a safe, secure and continuous manner. Within controlled airspace,
U-Space airspace is designated by the Member States and is dynamically managed by
the ANSP. The safety of operations is guaranteed by the fact that manned and
unmanned traffic will not mix with each other as they are dynamically segregated and
ANS and U-Space services are not provided at the same time in the same volume of
airspace.
In uncontrolled airspace, the airspace remains uncontrolled for manned aircraft. But
when the Member States designate a volume of airspace as U-Space airspace, there is
a restriction (therefore it could be established as a restricted area): for UAS operators,
to use U-Space services to fly in that airspace; and for manned aircraft operators, to
make available their position at regular intervals to the USSPs. The latter can provide
manned traffic information to unmanned aircraft or can geo-fence the unmanned traffic
around the manned traffic. The manned aircraft operator will also be informed about the
U-Space airspace and the unmanned traffic either by the FIS provider or by the USSP,
depending on the specific implementation. This principle shall also be applied for
uncontrolled traffic within controlled airspace (VFR traffic within class E). EASA
considers that U-Space and its services can bring added value in terms of safety also to
the manned aircraft operations flying in uncontrolled airspace (and also for uncontrolled
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traffic within controlled airspace), as there will be more sharing of traffic information
between manned and unmanned aircraft and also between manned aircraft operations
themselves with the use of more affordable conspicuity devices and by sharing existing
ground infrastructure. Of course, the way to ensure that there is no conflict between both
operations is that they mutually share the relevant information (position and possible
trajectories and for UAS also planning, etc.).
This article also underlines which U-Space services are mandatory in the U-Space
airspace. Based on the assessment conducted by EASA of existing U-Space services
and their maturity, the following U-Space services are considered necessary and
mandatory to ensure safe and efficient operations in each U-Space airspace
implementation: network identification, geo-awareness, traffic information and UAS flight
authorisation. In addition, Member States may decide that additional U-Space services
are needed to support safe and efficient UAS operations in specific volumes of U-Space
airspace implementation. They can decide to mandate those based on their risk
assessment. This is considered necessary when, for safety reasons, they consider that
such operations require more than the mandatory services listed in the regulation. One
example could be weather services for operations taking place in a location where the
wind or temperature are known to be hazardous factors.

3.1.5.3.2.2. Common information service
EASA has reconsidered whether or not an organisation should be certified and
designated by Member States as the CIS provider for each U-Space airspace
implementation in which they will provide the service.
The fact that the Member States designate a CIS provider does not mean that there is
only one CIS provider per Member State; it means that there is only one provider per USpace airspace. There could be as many CIS providers as there are designated U-Space
airspaces. The reason for having one CIS provider per U-Space airspace is to ensure
that there is one single point of contact, one single point of truth that consolidates all the
information necessary for the functioning of the U-Space airspace.
The CIS is at the heart of the U-Space system. The information will be managed by the
CIS provider. This provider ensures that all the information can be exchanged between
the various organisations to fulfil their obligations.
The CIS works on the basis that the exchange of information is being ensured by
application of (open) communication protocols allowing USSPs and ANSPs to exchange
information through the appropriate interface. The USSPs shall use the information
provided by the CIS provider to provide U-Space services to UAS operators.
The CIS provider cannot be a USSP itself. This is necessary to ensure that there is no
conflict of interest when the common information is made available to the different
USSPs and that there is fair competition in the U-Space services market. This provision
is not derived necessarily from a safety point of view but more from a competition and
market perspective.
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3.1.5.3.3. General requirements for aircraft operators and USpace service providers
3.1.5.3.3.1. UAS operators
The obligations for UAS operators requirements are based on the assumption that UAS
operators share the airspace with manned aircraft. To ensure that the risk of mid-air
collision is adequately mitigated and an orderly flow of traffic is ensured, UAS operators
are obliged to meet a number of requirements. At a strategic level, the UAS operators
shall consider where U-Space airspace is designated when preparing for their UAS
operations in that airspace and establish a contract with one certified USSP of their
choice that provides the mandatory set of U-Space services in that airspace. At pretactical level, they are asked to submit their flight authorisation request form to the USSP
they have a contract with if they want to operate in U-Space airspace, and to ensure that
they do so in accordance with the terms and conditions of the flight authorisation once it
is granted by the USSP. Certain conditions need to be met prior to the flight: they are not
allowed to commence their flight until they have been granted with a flight authorisation
by the USSP and they have to ensure that they are able to comply with the terms and
conditions given by the USSP in the granted flight authorisation. In case they cannot
comply with the one granted by the USSP, they have to amend their original flight
authorisation request.
Compliance with the instructions of the USSP is required, as well as ensuring that their
UAS are technically capable of receiving the U-Space services and of operating in the
U-Space airspace. The obligations are based on today’s technical capability
requirements for the ‘open’ category in the drone regulations but are additionally
mandatory for the ‘specific’ category when flying in the U-Space airspace.

3.1.5.3.3.2. Obligation for operators of manned aircraft operating
in U-Space airspace
When a manned aircraft operator operates in U-Space airspace that is in uncontrolled
airspace (and for uncontrolled traffic within controlled airspace such as VFR traffic in
class E) and where UAS operate. In order to allow the USSPs to safely manage the
unmanned aircraft in that U-Space airspace and provide the UAS operator with manned
traffic information, they need to know where the manned aircraft will be in the U-Space
airspace. They will then be able to take the necessary measures to ensure that the air
risk is mitigated.
The information that manned aircraft operators need to provide is their position at regular
intervals, with the necessary level of performance in terms of integrity, accuracy,
continuity and availability as well as security to allow the USSPs to make use of this data
for the provision of U-Space services. EASA intends to propose some AMC in that
regard, to define which means can be used by manned aircraft operators for the purpose
of U-Space airspace. These AMC will be developed together with the affected manned
aviation community (e.g. general aviation, helicopter operators and military/State
stakeholders).

3.1.5.3.3.3. U-Space service providers
A USSP is a new entity created by the regulation proposed with the Opinion. It is an
organisation that needs to be certified by the relevant competent authority to provide U-
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Space services in U-Space airspace(s) designated by the Member States. When the
USSP provides services of a pan-European nature, the certification authority is EASA.
USSPs provide services to UAS operators or to other USSPs.
It is important to note that in order to be a USSP, the interested entity needs to
demonstrate its capability of providing at least the four mandatory U-Space services
(network identification, geo-awareness, traffic information and UAS flight authorisation).
They can contract out the provision of some or all U-Space services to other entities as
long as it remains under their management control. There can also be associations of
USSPs or equivalent mechanisms as long as it is clear that there is one single entity
responsible for providing the minimum set of services towards the UAS operators. In
relation to the flight authorisation management, USSPs are required to take actions with
regard to the flight authorisation request of the UAS operators (e.g. checking for
completeness, plausibility and accuracy, accept it or not, notify the UAS operator, etc.).
To provide their services, they have to use the information from the CIS (e.g. airspace
restrictions, status of the airspace and available traffic information) and exchange
information such as UAS traffic and flight authorisation requests when necessary with
ANSPs. They can do this using the relevant technical interface means in order to
exchange the information between themselves.
USSPs do not need to be designated for the U-Space airspace in which they aim to
provide U-Space services. Once they are certified, they can provide services in any USpace airspace in the EU.
In the short term, it is not considered that USSPs would provide ATC-like service in
controlled airspace. If USSPs would provide ATC-like services (e.g. separation services
for manned aircraft) within controlled airspace, they would need to meet the same
certification requirements that ATS providers meet today and be designated as stipulated
in the SES Regulation. This is not foreseen in the near future but as soon as U-Space
services similar to tactical separation services are mature (developed and validated),
EASA would review the applicable regulations and defined the appropriate regulation
proportionate to the safety risks associated with the service providers (e.g. with
requirements equivalent to those applicable to ATS providers).
In uncontrolled airspace, USSPs provide services to UAS operators but the airspace
being uncontrolled for manned aircraft, the manned aircraft need to be provided with
information on where U-Space airspace is established so that they can make available
their position to the USSPs. This will allow USSPs to provide U-Space services to UAS
with the view to resolving potential conflict and ultimately avoiding collisions.

3.1.5.3.3.4. Occurrence reporting
The USSPs should report occurrences, based on the current regulation on the
occurrence reporting, analysis and follow-up of occurrences in civil aviation. This is
applicable to all aviation actors and domains to which the regulation applies and it is
considered important for safety that the occurrences in which U-Space activities are
involved also need to be reported. It is important to note that the present occurrence
reporting regulation does not define all the U-Space-related occurrences but EASA will
make proposals to the European Commission on the relevant U-Space occurrences in
the very near future.
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3.1.5.3.4. U-Space services
EASA proposes four mandatory U-Space services: network identification, geoawareness, traffic information and UAS flight authorisation. It also describes supporting
services that may be required to provide the mandatory ones.
The proposal to mandate those U-Space services does not only support safety but also
ensures market competitiveness, as UAS operators will be able to receive the same
services and therefore have the same interfaces with USSPs to operate in all U-Space
airspaces across the EU. This approach could also enable having one single interface
with one USSP when conducting operations across the EU. This will also enable free
movements of USSPs across the EU as the services provided and the certificates
received are the same across the EU. If the implementation of U-Space is not ensured
through commonly agreed and validated standards, it will create dis-harmonisation in the
EU, inefficiency and this may have an impact on safety in the long term when more
autonomous operations are foreseen. Also, if the U-Space services and the way they are
implemented are not harmonised, this could lead to having different requirements on
UAS equipment and capabilities across the EU for UAS operators.

3.1.5.3.4.1. Network identification service
The identification service is based on the requirements for remote identification
contained to avoid requiring additional UAS equipment or capabilities. Based on this
information, the USSPs can share UAS traffic information between themselves and
therefore provide traffic information to UAS operations. This service meets the objective
of providing advice and information useful for the safe and efficient conduct of UAS
flights. In addition, it is now specified that both broadcast and network information shall
be received. This supports the redundancy under certain use cases, although limited to
certain cases of U-Space airspace implementation.

3.1.5.3.4.2. Geo-awareness service
The geo-awareness is related to the UAS capabilities and the requirements for the
Member States when they decide to establish geographical zones or for the UAS
operators to follow and comply with the specification of these zones. These services aim
to support UAS operators in fulfilling these obligations as it provides this information
(where it is allowed to fly and where not) with the level of accuracy and other performance
for which it has been certified. By using this service in a U-Space airspace, the UAS
operators can discharge part of their responsibility related to this UAS operator
obligation.

3.1.5.3.4.3. Flight authorisation service
This service is mandatory in both controlled and uncontrolled airspace and applies to
UAS operators only, not to manned aircraft — like the rest of the U-Space services.
The reason for being mandatory also in uncontrolled airspace is the need for situational
awareness of the USSPs of all the UAS traffic intending to operate in the U-Space
airspace. This allows USSPs to apply the prioritisation rules prior to providing the
authorisation. It also allows them to pre-tactically manage traffic flow.
With the information about the intended flight and other information about the type of the
operations and its endurance as well as some related aircraft performance, the USSPs
should be able to de-conflict the potentially conflicting flights before these flights take
File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 89 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

place. In order to do so, when there is more than one USSP providing U-Space services
in the U-Space airspace, all USSPs are obliged to share the flight authorisation requests
between themselves (of course adhering to the GDPR requirements).
The flight authorisation service is provided on the basis of the UAS operator having filled
in the flight authorisation request form (former flight plan) that UAS operators need to fill
in before flight departure.

3.1.5.3.4.4. Traffic information service
The traffic information service mean the provision of known air traffic information relevant
to the UAS operator’s flight (those in close proximity to the position or intended route of
the UAS flight). To provide this service, the USSP may use the information on other traffic
available to them through the network identification system or through other technical
means (e.g. from manned aircraft ADS-B, transponders, etc.) implemented in the USpace airspace. The main objective of this service is to alert and to help the UAS
operator to avoid a collision.
This service provides the alerts, air situation and known/predicted (e.g. if tracking service
is available) traffic to the UAS operator.
Detailed and accurate information about the position of other unmanned aircraft and the
update frequency of the information will need to be identified and being assessed during
the USSP certification process for the specific U-Space airspace implementation.

3.1.5.3.4.5. Tracking service
The tracking service will be used as a supporting service to provide traffic information
services and support, for instance, the flight authorisation service.
This service can be used to track the real-time and historical telemetry data of the UAS
if the necessary supporting infrastructure exists and the UAS is flying in the range of the
service capability. The providers of such service can track UAS through the signal
between the aircraft and its remote controller as well as through additional surveillance
observations available for the same UAS flight. They can then fuse all this information to
calculate/estimate a UAS flight track. To be able to provide this service, there is a need
to have different UAS flight information sources. The performance expected from this
service will be based on the performance of the UAS flight information sources and the
method and algorithm used for the tracking fusion. They shall be commensurate with the
specific U-Space airspace implementation and this shall be assessed during the
certification process.
In practical terms, this service receives data from the different tracking sources coming
from the USSPs (e.g. e-identification), UAS or the CIS provider to fuse it into unique and
reliable UAS flight tracks.

3.1.5.3.4.6. Weather information service
This service collects the weather information necessary to support UAS operational
decisions in a specific U-Space airspace and support the provision of other U-Space
services such as the flight authorisation service.
It is recognised that the weather information for UAS operations may be different from
the one provided by today’s meteorological service providers; in particular, as regards
support of operations under the ‘open’ and ‘specific’ categories. UAS can fly near
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buildings and in areas where current aeronautical meteorological information is not
always provided. Therefore, this article specifies a minimum content of weather
information to be available for the purpose of UAS operations in the near future. It does
not exclude the possibility that current aeronautical meteorological service providers can
also provide this service.

3.1.5.3.4.7. Conformance monitoring service
This service checks the current track of each UAS with respect to its planned mission as
defined in the approved flight authorisation and compares it with it. It also considers the
existence of new geo-fencing areas dynamically established and not existing before the
flight authorisation was approved and alerting the UAS operators when detecting nonconformities. The monitoring is performed per UAS flight. When non-conformities of the
UAS flight are detected, and potential hazardous situations are evident, the USSPs shall
also alert other traffic (manned or UAS) and other USSPs or other relevant authorities
with the available means. It is acknowledged that for some VLOS flights in areas of very
low traffic, the monitoring service will be of little added value. This is however a U-Space
service that supports achieving the objectives of the Regulation as soon as traffic density
and complexity increase.

3.1.5.3.5. CIS providers
certification

and

U-Space

service

providers

It is considered that the certification provisions can apply to both, independently of the
fact that the certified CIS provider is designated by the Member State because it provides
the CIS on an exclusive basis whereas the USSPs are only required to be certified.
USSPs do not need to be designated as there may be more than one USSP providing
services in the same U-Space airspace implementation.

3.1.5.3.6. Pricing of CIS
3.1.5.3.6.1. Pricing of common information service
The CIS provider designated per U-Space airspace is one. This is a monopoly and the
price of the CIS thus needs to be regulated. ANSPs and USSPs should exchange safety
information through the CIS for free.

3.1.5.3.7. Next steps
3.1.5.3.7.1. Amendments
to
Commission
Regulation (EU) 2017/373

Implementing

The Opinion proposes two amendments to Regulation (EU) 2017/373 [28] that lays down
common requirements for ANSPs. As the interaction of USSPs with ANSPs is necessary
to ensure the exchange of information and the coordination for air traffic management in
the U-Space airspace, it is necessary to put requirements on the ANSPs. Because these
entities are regulated under the said Regulation, it is proposed to amend the relevant
provisions of this Regulation to include such ANSP obligations.
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3.1.5.3.7.2. Entry into force and applicability
It is important to provide Member States, potential USSPs and CIS providers as well as
ANSPs, UAS and unmanned aircraft operators with sufficient time to allow them to
effectively implement the Regulation. However, it is also important to ensure that the
implementation of what it is considered to be the first-phase regulation on U-Space does
not lead to obsolete technical solutions. Therefore, the proposal is that the
implementation time is 1 year after Regulation enters into force. It is equally important to
ensure that the implementation of this first-phase regulation provides valuable results
based on which more advanced services and procedures can be developed at regulatory
and standardisation level.
The proposal of 1 year for transition period considers also the fact that there are already
some industry standards developed related to the mandatory U-Space services, as well
as the fact that there are similar cases of implementation already within the different
Member States.

3.1.5.4. Main affected parties


UAS operators: All legal or natural persons operating or intending to operate
one or more unmanned aircraft. UAS operators that operate unmanned aircraft
that are considered toys or those under subcategory A1, and UAS operators that
conduct operations under model aircraft clubs and associations, and wish to
operate within the established U-Space airspace, will be obliged to use U-Space
services and conclude a contract with one of the certified USSPs for that
particular U-Space airspace implementation. UAS operators are benefitting from
those services as the latter support them in conducting their operations safely
and therefore in delivering their services.



USSPs: They are the single interface for the UAS operators requesting to be
provided with U-Space services in U-Space airspace. They are affected as they
need to obtain a certificate in accordance with the regulation in order to become
a USSP. They need to provide the complete set of mandatory U-Space services
to become a USSP. They also need to have arrangements with ANSPs and use
the necessary information from the CIS.



Airspace users (other than UAS operators): With the proposed way to
implement U-Space in controlled and uncontrolled airspace, mainly manned
aircraft operators operating in uncontrolled airspace are potentially affected as
they would need to comply with some requirements that they did not have to
comply with before the implementation of the regulation. Indeed, they will need
to make their position available with some performance requirements to allow
USSPs to provide UAS operators with the relevant services and information with
the aim of resolving potential conflicts. In the coming years, U-Space
implementation is foreseen to take place in very low level (below the minimum
heights for VFR), in urban environment or around aerodromes. When the
implementation takes place within controlled airspace, manned aircraft operators
are provided with ATM/ANS services as today and the ANSPs are in charge of
coordinating with USSPs to avoid conflicts between manned and unmanned
traffic. Therefore, the main impact of this proposal is on manned aircraft when
conducting operations in uncontrolled airspace or as uncontrolled traffic. General
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Aviation, rotorcraft operators and military or State airspace users are the airspace
users mostly affected by the proposal.


ATM/ANS providers: ATM/ANS providers provide today ATM/ANS services to
manned aircraft in the flight information regions (FIRs) of the Member States. The
type of services (ATC or FIS) provided is determined by the Member States. USpace airspace will be designated by the Member States either in controlled or
uncontrolled airspace. Existing ATM/ANS providers will need to establish
interfaces with the USSPs to ensure that flight authorisations are coordinated and
traffic information as well as the status of the portion of airspace designated for
the operations of UAS are shared as necessary. In the case ATM/ANS providers
were also the designated CIS provider, they would need to comply with some
additional requirements.



Member States: They need to designate the necessary U-Space airspaces and
the CIS provider(s). They also need to establish relevant performance
requirements to be met. The relevant authorities of the Member States concerned
are at local, national and EU level (EASA), depending on the type of
regulations/operational procedures to be put in place and on the enforcement
measures to be established and applied.



Competent authorities: They need to certify and oversee the USSPs and the
CIS provider(s) under their responsibility. In the case of pan-European service
providers or USSPs whose principal place of business is outside the EU but are
seeking a certificate to provide U-Space services within the European airspace,
the competent authority for certification and oversight is EASA.



Military authorities: They could be affected by the regulation but in principle
they are the ones that will provide constraints and restrictions deemed critical to
preserve national security for the U-Space airspace through the CIS.



Other authorities: Local authorities (at the regional or even city/local level) that
based on each Member State’s administrative organisation may have been
delegated some tasks under this regulation could be affected. They can provide
their input, data and restrictions in relation to environment, security or public
acceptance. As regards police and law enforcement authorities, U-Space is a
way to have additional access to UAS network e-identification information from
the UAS operators flying in the U-Space airspace. This way they also contribute
to addressing public concerns.

3.1.5.5. Trade-off analysis of the proposals
The Opinion brings some benefits and some drawback listed as follows:


Benefits:
o The proposal affects as minimum as possible the existing ATM system
and manned aircraft operators while maintaining equitable access to
airspace.
o It eases the overall growth of the European UAS services market.
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The proposed U-Space regulatory framework also provides fair access to
all airspace users.
Concerning UAS operators, they will be able follow the same rules and
be provided with the same mandatory U-Space services wherever they
operate in the EU.
Regarding USSPs, they will be subject to the same certification and
service requirements.
As regards manned aircraft operators, the proposal ensures the
situational awareness among aircraft operators operating in the U-Space
airspace which is established in uncontrolled airspace (and for
uncontrolled traffic within controlled airspace). The U-Space airspace
established in uncontrolled airspace and the potential use of U-Space
services by all participants can provide an additional safety layer for
today’s manned aviation flying in uncontrolled airspace.

Drawbacks:
o The development of the U-Space concept is still ongoing and validations
of all originally defined U-Space services, rules and procedures have not
been completed as there are still ongoing validation activities within
SESAR and national research and demonstration projects.
o Due to the lack of experience with tactical de-confliction techniques for
drones, the way to manage UAS traffic within the U-Space airspace today
can only be based on strategic and pre-tactical de-confliction techniques.
o New concepts such as tactical separation (separation minima, rules and
procedures), and DAA systems, capabilities and technologies are not
considered to be mature enough at this stage to be included or considered
in a first-phase regulation on U-Space.
o Similarly, promising developments in other areas, such as information
and communications technology (ICT) and mobile telecommunications,
which may become the foundation for connectivity between UAS,
operators and the USSP’s systems used to provide services within the USpace airspace, are still to be validated for use in a U-Space environment.
This is also the case for the future ‘CNS’ infrastructure that will support
more advanced operations within the U-Space airspace. Therefore, the
implementation of this first-phase regulation will cater for the expected
UAS traffic and complexity of the near future. Nevertheless, amendments
will be required as soon as the U-Space concept matures to allow for full
deployment of the U-Space.

3.1.5.6. International framework
There are several initiatives across the world already implementing some basic UAS
traffic management (UTM) services in their airspace.
For instance, the Federal Aviation Administration (FAA) opened up airspace for UAS
operations around airports in the USA through the Low Altitude Authorization and
Notification Capability (LAANC) programme. The LAANC programme is automating the
FAA authorisation process on the basis of a set of requirements. It provides UAS
operators with access to controlled airspace at or below 400 feet, awareness of where
pilots can and cannot fly, as well as it provides air traffic professionals with visibility into
where and when UAS are operating.
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In Europe, there are several Member States that are taking initiatives to develop and
implement initial U-Space services (mainly static geo-awareness and flight
authorisation). This is the case for Switzerland, Poland, Finland, Italy, Spain and France
among others. Some of these initiatives are related to U-Space demonstration projects
within the SESAR programme (but also outside the SESAR programme) and they have
not always reached the deployment phase. In some Member States, these initiatives
implement the requirements for the Member States to provide information on
geographical zones to the UAS operators should they establish said zones. Such
initiatives are considered the very basic steps for the implementation of the U-Space as
foreseen by the proposed Regulation, but it needs to be noted that they do not pertain to
U-Space services as proposed in the regulation. Additionally, there is no harmonisation
among these initiatives in terms of scope, approach and standards being used.

3.1.6. NPA-BVLOS
EASA has recently published the Notice of Proposed Amendment (NPA) 2020-07
“Unmanned aircraft system beyond visual line operations over populated areas or
assemblies of people in the ‘specific’ category” [29].
The objective of this NPA is to clarify the conditions under which UAS BVLOS operations
over a populated area or an assembly of people can be authorised in the ‘specific’
category.
This NPA proposes to amend the Acceptable Means of Compliance (AMC) and
Guidance Material (GM) to Commission Implementing Regulation (EU) 2019/947. The
GM regarding SORA methodology (Section 3.1.3) is proposed to be amended to define
the intrinsic UAS ground risk classes (GRCs) for the following operational scenarios:
 BVLOS operations over a populated area; and
 BVLOS operations over an assembly of people.
The proposed amendments are expected to increase safety, improve harmonisation
among EASA Member States, and facilitate societal acceptance of UAS BVLOS
operations in the ‘specific’ category.
Following the closing of the public commenting period, EASA will review all the
comments received. Afterwards, EASA will develop a decision that amends the
Acceptable Means of Compliance (AMC) and Guidance Material (GM) [13].

3.1.6.1. Proposed amendments
The existing version of the SORA methodology initially adapted by EASA does not define
the intrinsic UAS GRCs for:
 BVLOS operations over a populated area; and
 BVLOS operations over an assembly of people
The Step #2 of SORA (Section 3.1.3.5.2.1) provides four categories of areas of
operations: ‘controlled ground area’, ‘sparsely populated’, ‘populated’ and ‘assembly of
people’ but as of now only defines the intrinsic GRC for BVLOS operations in sparsely
populated areas and in a controlled ground area.
An area of operation is thus to be considered as ‘populated’ when it does not match the
definitions of ‘controlled ground area’, ‘sparsely populated’, and ‘assemblies of people.
Hence, a description of ‘populated area’ is proposed in the new guidance material
proposed by EASA. Furthermore, based on some comments received by EASA, the
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concept of a ‘sparsely populated area’ needs to be better clarified: further guidance is
necessary for a harmonised interpretation of the ‘sparsely populated area’ notion among
EASA Member States. Therefore, to have a harmonised approach among European
Institutions and agencies, the definition of ‘sparsely populated’ is proposed to conform to
the European Commission’s Regional Working Paper 2014: ‘WP 01/2014 — A
harmonised definition of cities and rural areas: the new degree of urbanisation’. An area
can be considered as ‘sparsely populated’ if it is classified as ‘thinly populated’ in
accordance with this document.
With regard to the intrinsic UAS GRCs for BVLOS operations over a populated area and
BVLOS operations over an assembly of people, EASA proposes to have a proportionate
approach and distinguish two cases:




first case:
o for a UAS with a maximum take-off mass (MTOM) of less than or equal
to 4 kg, which is intended to be operated over a populated area; and
o for a UAS with a kinetic energy of less than or equal to 80 J, which is
intended to be operated over an assembly of people,
second case:
o for a UAS with an MTOM of more than 4 kg, which is intended to be
operated over a populated area; and
o for a UAS with a kinetic energy of more than 80 J, which is intended to be
operated over an assembly of people;

The rationale behind the MTOM thresholds is that the 4-kg value provides a safety
continuum between the ‘open’ and ‘specific’ categories for visual line of sight (VLOS) or
BVLOS operations over populated areas. The 80-J threshold corresponds to the value
that is used in the ‘open’ category to limit operations that are carried out over uninvolved
people.
Regarding the operations that match the requirements of the first case, EASA proposes
to use the following GRCs:

File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 96 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

Figure 17: Proposed intrinsic GRC for BVLOS operations over populated areas
and assemblies of people
For operations belonging to the second case, EASA proposes to consider the risk of
these operations as high, irrespective of the mitigations proposed by applicants. Then,
the SAIL of these operations will be always considered to be SAIL VI, and all the OSOs
will need to be systematically met at the highest level of robustness.
According to the Regulation (EU) 2019/945, all UASs used in the ‘specific’ category, for
which the risk assessment considers that the risk of the operation cannot be adequately
mitigated without the certification of the UAS, shall be certified. In that case it is required
that the certified UAS complies with the applicable requirements of Regulations (EU) No
748/2012 (the ‘Initial Airworthiness’ Regulation), (EU) 2015/640 (the ‘Additional
Airworthiness Specifications’ Regulation), and (EU) No 1321/2014 (the ‘Continuing
Airworthiness’ Regulation). Based on that, the UAS must:




have an RTC or a permit to fly according to the Initial Airworthiness Regulation;
a competent authority for continuing airworthiness to verify compliance with the
Continuing Airworthiness Regulation; and
in the same way, a competent authority, designated by the EASA Member State,
to verify compliance with the Additional Airworthiness Specifications Regulation,
where applicable.

3.1.6.2. Overview of the possible future amendments
The policy options taken into account for EASA’s qualitative analysis are summarised in
Figure 18.
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Figure 18: Possible amendments regarding BVLOS operations over populated
areas and assemblies of people
The NPA includes an impact analysis (IA) that evaluates the safety impact, the social
impact and the economic impact of each policy option. The methodology applied for this
IA is the multi-criteria analysis (MCA), which allows to compare all the options by scoring
them against a set of criteria. The criteria used to compare the options are derived from
the Basic Regulation. The scoring of the impacts uses a scale of --- to +++ to indicate
the negative and positive impacts of each option (i.e. from low to high negative/positive
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impacts), with a ‘no impact’ score also possible. The comparison of the options’ impacts
is summarized in Figure 19. Considering all impacts, Option 3 from Figure 18 is the
preferred one by EASA.

Figure 19: Impact of the possible amendments regarding BVLOS operations over
populated areas and assemblies of people
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3.1.7. Roadmap

Adoption of Implementing and Delegated Act. Start of transitional
period. Since no objections were raised by the EU Parliament or by
the EU Council, both Implementing and Delegated Acts are published
mid June and enter into force 20 days later. The regulation will become
gradually applicable starting from a year after publication. By 2022 the
transitional period will be completed and the regulation will be fully
applicable.
Feb 2019

Publication
of
Guidance
Material (GM), Acceptable
Means of Compliance (AMC)

Jun 2019

Mar 2019
Positive vote of EASA Committee: The EASA
Committee gives its positive vote to the
European Commission’s proposal for an
Implementing Act regulating the operations of
Unmanned Aircraft Systems (UAS) in the open
and specific categories

Nov 2019

Oct 2019
Adoption of the delegated act by the
European Commission. The EASA
proposal of the Delegated Act defining the
technical requirements for drones operated
in EU, after discussion by the EU
Commission and Member states, was
adopted by the EU Commission. It was
then transmitted to the EU Parliament and
Council for the 2 months scrutiny period.

Figure 20: EASA's Roadmap (I) [14]
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Operations in ‘Specific’ category may be
conducted after the authorisation given by
the National Aviation Authority. Based on:
• the risk assessment and procedures
defined by the EU Regulation
• Predefined risk assessment published
by EASA as an AMC

National
authorisations,
certificates, declarations are
fully converted to the new EU
system Member states need to
complete the definition of
geographical
zones
where
drones are forbidden or where
special authorisation is needed.

1st July 2020

All operations in the open category are
conducted according to the EU
regulation.
All model clubs and associations
should receive an authorisation by the
NAA Member state may provide model
clubs and association allowing their
members to deviate from all requirements
of the EU regulation.

1st July 2020

1st July 2020
Registration of UAS operators & certified drones
becomes mandatory. Starting from 1st July 2020
all drone operators shall register themselves before
using a drone:
• in the ‘Open’ category, with a weight
o more than 250g or
o less than 250g when it is not a toy
and it is equipped with a sensor able
to capture personal data
• in the ‘specific’ category .
All certified drones (operated in high risk operations)
shall be registered as well. The registration number
needs to be displayed on the drone.

1st July 2021
Drone user can start operating in limited ‘Open’
category. Between 1st July 2020 till 1st July 2022:
 Drones with a weight less than 500g may be
operated in an area where reasonably it is expected
that no uninvolved person is overflown
 Drones with weight up to 2 kg may be operated up
to 50 m horizontal distance from people
 Drones with weight up to 25 kg may be operated at
150 m horizontal distance of residential, recreational
and industrial areas, in a range where reasonably it
is expected that no uninvolved person is overflown
during the entire time of the operation.

Figure 21: EASA's Roadmap (II) [14]
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3.2. Existing Standards
While unmanned aircraft systems (UAS) have been around and used for military
purposes for quite some time, their use in civil and public safety applications goes back
a little over a decade ago. It is only within the last five years that interest in commercial
uses has emerged. Today, visions of a future where passenger-carrying “flying taxis” are
part of the urban landscape is the subject of discussion at industry conferences and has
begun to capture the popular imagination. Still, there remain many complex issues to be
addressed in order for the potential of drone technology to be fully realized, most of which
are centred around non-interference with manned aviation and ensuring the safety of the
flying public and persons and property on the ground.
A July 2018 Federal Aviation Administration (FAA) report on integrating UAS into the
National Airspace System (NAS) reviews recent accomplishments and regulatory
developments, collaborative relationships, public policy and technological challenges still
to be overcome, ongoing work, and next steps.7 Technology challenges are described
as including: detect and avoid (DAA) methods to maintain a safe distance between UAS
and other aircraft, especially with respect to minimum performance requirements for
operations beyond visual line of sight (BVLOS) of the pilot; the command and control
(C2) link between a UAS and its pilot; management of radio frequency (RF) spectrum for
UAS operations; standards development; and airspace management. Public policy
challenges include: continued educational efforts to promote safe UAS operations,
physical security in relation to individuals operating with or without ill intent,
cybersecurity, privacy, and adequate funding.
During 2016-17, the American National Standards Institute (ANSI) had discussions with
numerous stakeholders on standardization related to UAS and the potential need for
coordination via an ANSI standardization collaborative. For one hundred years, ANSI
has served as the administrator and coordinator of the United States private-sector
voluntary standardization system. As a neutral facilitator, the Institute has a long track
record of bringing public and private sectors together through its collaborative process
to identify standardization needs for emerging technologies and to address national and
global priorities in areas as diverse as: homeland security, electric vehicles, energy
efficiency in the built environment, and additive manufacturing.
On May 19, 2017, ANSI convened a standardization collaboration meeting in
Washington DC involving close to seventy representatives from industry, trade
associations, SDOs, federal agencies, coalitions, academia, et al. Presentations on UAS
priorities were given by federal agencies, a representative of the Joint Authorities for
Rulemaking on Unmanned Systems (JARUS), SDOs, and industry. The landscape of
current known standardization activities was reviewed and it was clear that many
participants were unaware of the breadth of activity taking place. The ANSI collaborative
process was explained along with different options for its format. A draft mission
statement, objectives, and deliverables were discussed. The outcome of the meeting
was broad-based support for ANSI to establish the Unmanned Aircraft Systems
Standardization Collaborative (UASSC) and undertake to develop a standardization
roadmap for UAS. Details are provided in the May 19, 2017 meeting report.
ANSI formally announced the establishment of the UASSC on May 30, 2017. Because
the primary focus of the effort was on the integration of drones in the U.S. NAS and was
so closely tied to the U.S. regulatory environment, participation was open to UAS
stakeholders that have operations in the United States. Broad participation was sought
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from all affected parties. ANSI membership was not a prerequisite to engagement in the
collaborative and there was no fee to participate.
On September 28, 2017, the UASSC kick-off meeting was held in Washington, DC. Over
eighty representatives from close to sixty organizations attended, including
representatives of industry, trade associations, SDOs, government, and others. At the
meeting, the following mission statement, deliverable, and objectives were approved:


Mission: To coordinate and accelerate the development of the standards and
conformity assessment programs needed to facilitate the safe integration of UAS
into the NAS of the United States, with international coordination and adaptability.
 Deliverable: A comprehensive roadmap developed over the course of a year
describing the current and desired standardization landscape for UAS.
 Objectives: To foster coordination and collaboration among industry, standards
developing organizations, regulatory authorities, and others on UAS
standardization issues, including pre-standardization research and development
(R&D).
 To clarify the current and future UAS standardization landscape and enable
stakeholders to better focus standards participation resources.
 To provide a basis for coherent and coordinated U.S. policy and technical input
to regional and international audiences on UAS standardization.
 To support the growth of the UAS market with emphasis on civil, commercial, and
public safety applications.
UASSC identified four primary topical areas: credentialing, airworthiness,
operations/procedures, and airspace/infrastructure. It was agreed that level of risk and
relevant concepts of operations (CONOPS)/uses cases would need to be considered.
Breakout groups brainstormed on the most pressing issues requiring standardization in
the topical areas. Details are provided in the September 28, 2017 kick-off meeting report.
[15]
Following an initial attempt to organize around operational use cases, the UASSC
settled on the following working group (WG) structure:


WG1 – Airworthiness Standards
o Covers aircraft systems and communications with the ground control
station (GCS).



WG2 – Flight Operations Standards: General Concerns and Personnel
Qualifications
o Covers general flight planning and operational concerns, plus personnel
training, qualifications, and certification standards.



WG3 – Flight Operations Standards: Infrastructure Inspections,
Environmental
o Covers application-specific operational concerns for vertical and linear
infrastructure inspections, environmental applications, commercial
services, and workplace safety.



WG4 – Flight Operations Standards: Public Safety
o Covers application-specific operational concerns for conducting public
safety operations.
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The goal of document Standardization Roadmap for Unmanned Aircraft Systems, is to
coordinate and accelerate the development of UAS standards and specifications,
consistent with stakeholder needs. The intent is to facilitate UAS integration into the NAS
and to foster the growth of the UAS industry with emphasis on civil, commercial, and
public safety applications.
The operation of UAS in indoor environments is outside the scope of the UASSC
roadmap, as are policy recommendations.

3.2.1. International Civil Aviation Organization (ICAO)
At the global level, States collaborate through the International Civil Aviation
Organization (ICAO) to secure the highest practicable degree of uniformity in regulations,
standards, procedures and organization in relation to aircraft, including unmanned
aircraft, in all matters in which such uniformity will facilitate and improve air navigation.
ICAO works with its 193 Member States and industry groups to reach consensus on
Standards and Recommended Practices (SARPs) for aviation, manned and unmanned.
The SARPs developed by ICAO’s Remotely Piloted Aircraft Systems Panel (RPASP)
support IFR operations in controlled airspace and at controlled aerodromes.
The current focus of the RPASP is on airworthiness, operations, operator certification,
air traffic management, C2 Link, detect and avoid (DAA), safety management and
security. The Panel’s work will also provide a context within which simplified regulations
can be developed for less demanding national operations. Other aspects of international
aviation regulation will also need to be addressed at the ICAO level to cater for
unmanned aviation activities, including environmental protection, facilitation, economic
regulation, as well as infrastructure funding and financing.
Every year, through its DRONE ENABLE symposia, ICAO brings together key
stakeholders from government, industry, academia, and international organizations
active in the unmanned aviation sector to exchange research, best practices, lessons
learned and respective challenges.

3.2.2. Joint Authorities for Rulemaking on Unmanned Systems
(JARUS)
JARUS is a group of experts gathering regulatory expertise from all continents of the
world. At present, 61 countries, as well as the European Aviation Safety Agency (EASA)
and EUROCONTROL, are contributing to the development of JARUS work products.
At the end of 2015, the Stakeholder Consultation Body (SCB), representing all industry
communities of interest, was established to allow stakeholders the opportunity to support
JARUS activities. SCB members representing aircraft manufacturers (e.g., AIA and
ASD), the unmanned system Industry (e.g. AUVSI, UVSI and small UAV Coalition),
ANSPs (e.g., CANSO and COCESNA), standardization bodies (e.g. ISO, EUROCAE
and RTCA), airlines (e.g., IATA), and aviation associations (e.g., IAOPA, IBAC, IFALPA
and IFATCA) joined the JARUS Plenary meeting for the first time in April of 2016.
Participation in JARUS is open to all regulatory authorities having expertise in unmanned
aircraft systems (remotely piloted aircraft systems include). Industry participation in the
SCB is also welcome.
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The purpose of JARUS, as stated in its Terms of Reference, is to recommend a single
set of technical, safety, and operational requirements for all aspects linked to the safe
operation of the unmanned aircraft systems (remotely piloted aircraft systems include,
UAS for short). This requires review and consideration of existing regulations and other
material applicable to manned aircraft, the analysis of the specific tasks linked to UAS,
and the drafting of material to cover the unique features of UAS. The JARUS publications
aim to facilitate each authority to draft their own requirements and to avoid duplicated
efforts.
In 2020, JARUS will consider a new work structure with the following program areas: 1)
Automation Concept, 2) Operations and Organizations, 3) Airworthiness, and 4) Safety
and Risk Management. The programs, if approved by the plenary, will be led by Working
Group Leaders who coordinate the timing and execution of all interrelated work tasks
they manage. Three major new work areas with tasks under one or more programs are
Autonomy/Automation, UTM/U-Space, and Flight Rules.
The documents drafting and review process for deliverable products is described in the
JARUS Terms of Reference under "JARUS deliverables development and approval
process." JARUS conducts internal consultation to refine draft work products and make
them ready for an external consultation from all interested parties.
JARUS is open on a voluntary basis to all national aviation authorities and industry
stakeholders to make recommendations on operational, technical, and certification
requirements. JARUS Working Group Leaders may also accept external advisors
nominated by the SCB to provide the technical expertise required for each deliverable.
This is a joint effort to share knowledge and provide harmonized requirements that help
members establish their national/regional regulatory frameworks.

3.2.3. ASTM International (ASTM)
ASTM is a globally recognized leader in the development of voluntary consensus
standards. Today, over 12,000 ASTM standards are used around the world to improve
product quality, enhance safety, strengthen market access and trade, and build
consumer confidence. ASTM welcomes and encourages participation from around the
world.
ASTM’s leadership in international standards development is driven by the contributions
of its members: more than 30,000 of the world’s top technical experts and business
professionals representing 140 countries. Working in an open and transparent process
and using ASTM’s advanced information technology (IT) infrastructure, ASTM members
create the tools that support industries and governments worldwide.
ASTM’s 150 technical standards-writing committees serve a broad range of industries:
aerospace, infrastructure, public safety personnel, consumer products, and many more.
When new industries — such as nanotechnology, additive manufacturing, and robotics
— look to advance the growth of cutting-edge technologies through standardization,
many of them come to ASTM International.
Beyond standards development, ASTM offers certification and declaration through its
subsidiary, the Safety Equipment Institute, as well as technical training programs and
proficiency testing. All of ASTM’s programs complement its standards development
activities and provide enterprise solutions for companies, government agencies,
researchers, and laboratories worldwide.
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ASTM International’s portfolio of UAS standardization activities extends from the
platform and software needs, operational and use, personnel and maintenance, all the
way to user community applications. With ASTM’s broad sector reach, industry has the
ability to leverage UAS expertise and integrate it into long-standing and accepted
procedures.
ASTM’s manned aircraft committees offer a wide selection of standards that can serve
as demonstrated means of compliance to the increasing risk-based regulatory approach
of global civil aviation authorities. Depending on the aircraft category or risk class, ASTM
standards offer a selection of resources to meet user needs.
At the same time, ASTM standards can help users meet local to international codes,
insurance policies or even contractual needs. ASTM standards have commonly been
referenced by various regulations and voluntary programs worldwide. With ASTM
standards as the baseline of these various programs and regulations, industry can rely
on one set of procedures across the NAS.

3.2.3.1. F38 Unmanned Aircraft Systems
This Committee addresses issues related to design, performance, quality acceptance
tests, operational applications, personnel, and safety monitoring for UAS. Stakeholders
include manufacturers of UAS and their components, federal agencies, design and
maintenance professionals, commercial services providers, trade associations, financial
organizations, and academia. Three subcommittees support F38. A Full Listing of
Standards and Work Items is on the F38 website; its subcommittees are as follows:


F38.01 Airworthiness: Product related – platform, system, hardware, software,
devices, and components.



F38.02 Flight Operations: Operations related – overall & specific operations,
situational considerations, scenario based.



F38.03 Personnel Training, Qualification and Certification: Personnel related
– Operators, maintenance, instructors, terminology.

The ASTM International and NFPA UAS public safety joint working group (JWG) is a
collection of experts from the UAS and public safety fields. This JWG was chartered to
develop use case scenarios for various operations which are carried out by public safety
personnel, including law enforcement, fire fighters, SAR teams, emergency medical
services (EMS), and border patrol. Scenarios covering different environments, events,
and operational needs are included.
The ASTM has published the following standards:


F2851-10(2018) Standard Practice for UAS Registration and Marking (Excluding
Small Unmanned Aircraft Systems)



F2910-14 Standard Specification for Design and Construction of a Small
Unmanned Aircraft System (sUAS)



F2911-14e1 Standard Practice for Production Acceptance of Small Unmanned
Aircraft System (sUAS)



F3002-14a Standard Specification for Design of the Command and Control
System for Small Unmanned Aircraft Systems (sUAS)
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F3003-14 Standard Specification for Quality Assurance of a Small Unmanned
Aircraft System (sUAS)



F3005-14a Standard Specification for Batteries for Use in Small Unmanned
Aircraft Systems (sUAS)
F3201-16 Standard Practice for Ensuring Dependability of Software Used in
Unmanned Aircraft Systems (UAS)




F3269-17 Standard Practice for Methods to Safely Bound Flight Behaviour of
Unmanned Aircraft Systems Containing Complex Functions



F3298-19 Standard Specification for Design, Construction, and Verification of
Lightweight Unmanned Aircraft Systems (UAS)



F3322-18 Standard Specification for Small Unmanned Aircraft System (sUAS)
Parachutes



F2849-10(2019) Standard Practice for Handling of Unmanned Aircraft Systems
at Divert Airfields



F2909-19 Standard Specification for Continued Airworthiness of Lightweight
Unmanned Aircraft Systems



F3178-16 Standard Practice for Operational Risk Assessment of Small
Unmanned Aircraft Systems (sUAS)



F3196-18 Standard Practice for Seeking Approval for Beyond Visual Line of Sight
(BVLOS) Small Unmanned Aircraft System (sUAS) Operations



F3411-19 Standard Specification for Remote ID and Tracking



F2908-18 Standard Specification for Unmanned Aircraft Flight Manual (UFM) for
an Unmanned Aircraft System (UAS)



F3266-18 Standard Guide for Training for Remote Pilot in Command of
Unmanned Aircraft Systems (UAS) Endorsement



F3330-18 Standard Specification for Training and the Development of Training
Manuals for the UAS Operator



F3341/F3341M-20 Standard Terminology for Unmanned Aircraft Systems



F3364-19 Standard Practice for Independent Audit Program for Unmanned
Aircraft Operators



F3365-19 Standard Practice for Compliance Audits to ASTM Standards on
Unmanned Aircraft Systems



F3366-19 Standard Specification for General Maintenance Manual (GMM) for a
small Unmanned Aircraft System (sUAS)



F3379-20 Standard Guide for Training for Public Safety Remote Pilot of
Unmanned Aircraft Systems (UAS) Endorsement

3.2.3.2. Consumer Technology Association (CTA)
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As a catalyst to the dynamic technology industry, the Consumer Technology Association
(CTA) accelerates growth and progress for the fast-paced economy. With leading market
research, CTA educates members, and by establishing standards, CTA shapes the
industry at large.
A proponent of innovation, CTA advocates for the entrepreneurs, technologists, and
innovators who mold the future of the consumer technology industry. CTA provides a
platform that unites technology leaders to connect and collaborate, and it avidly supports
members who push the boundaries to propel consumer technology forward.
CTA initiated standards work associated with drones in May of 2016, with the
involvement of a variety of stakeholders, including the FAA. R6 WG23, UAS has a
diverse membership including participants from drone manufacturers, service providers,
chip makers, and others.
The UAS WG began with a standard addressing serial numbers for sUAS. ANSI/CTA2063, Small Unmanned Aerial Systems: Serial Numbers (now freely available via
CTA.tech) was published in April 2017. The standard provides manufacturers with the
structure for the creation of both a physical serial number and an optional electronic serial
number. Additionally, ANSI/CTA-2063 outlines the maintenance and management of the
four-digit manufacturer code that is used to identify the manufacturer of the sUAS. The
WG is working to facilitate international adoption of the standard.

3.2.4. European Organisation for Civil Aviation Equipment
(EUROCAE)
EUROCAE is a non-profit organisation, created in 1963 as the “European Organisation
for Civil Aviation Electronics,” with the objective to develop standards for European civil
aviation. EUROCAE currently has over 240 members, including industry, service
providers, regulators, research institutes, and international organizations. EUROCAE
has become the European leader in the development of worldwide recognized industry
standards for aviation. EUROCAE membership is open to organisations and industries
worldwide. EUROCAE, in the interest of its stakeholders, develops technical
specifications for the industry and in support of regulations, aiming to increase safety
and market potential, facilitate interoperability, and encourage technological
development. The development of EUROCAE documents is governed by a well-proven
core process promoting teamwork, excellence, industry buy-in, and consensus while
ensuring safety. EUROCAE has extended its activity from airborne equipment to
complex air traffic management (ATM), and communications, navigation, and
surveillance systems (CNS). To date, EUROCAE has published more than 200
EUROCAE documents (EDs), which are recognised worldwide as high quality and stateof-the-art standards. EUROCAE’s headquarters are located in the Paris region, SaintDenis, France.

3.2.4.1. WG-105 UAS
WG-105 is tasked to develop the necessary standards to enable the safe integration of
UAS, or RPAS when controlled and monitored from a Remote Pilot Station (RPS), into
all classes of airspace, with due consideration of the emerging European regulatory
proportionate risk-based approach, of the related categories of operations (Open,
Specific, and Certified), and of the industry requirements. WG-105 is also tasked, in
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cooperation with the Technical Advisory Committee (TAC), to develop proposals for
future activities (to be reflected in the Technical Work Programme (TWP)). WG-105 is
specifically tasked to develop standards focussed on the following Focus Areas (FA):







DAA
Command, Control, Communication, Spectrum, and Security
UTM
Design & Airworthiness (D&AW) Standards
Enhanced RPAS Automation (ERA)
Specific Operation Risk Assessment (SORA) 24

3.2.4.1.1. Focus Area 1: Detect and Avoid
The objective of the work on DAA is to develop standards related to conflict management
for all conditions of operation, for all UAS categories of operation, and in all airspace
classes, to support the performance-based regulation. It is recognized that under DAA,
the ICAO RPAS Manual covers a range of different hazards: conflicting traffic, terrain
and obstacles, hazardous meteorological conditions, ground operations, and other
airborne hazards.
In the current phase, the scope of this FA is limited to conflicting traffic for the work
related to VFR and IFR flight. The scope for Very Low-Level operations (VLL) is still to
be determined, in relation with the U- space definition.

3.2.4.1.2. Focus Area 2: Command, Control and Communication,
Spectrum, and Security
The objective of the work on Command, Control, and Communication, Spectrum, and
Security is to maximise the relevance of its outputs to all classes of UAS and achieve
alignment with regulatory directions and operational needs. The main technical
deliverables (MASPS and MOPS) tactically address the needs of Certified RPAS for the
C2 Link, Spectrum Management, and Security. A series of technical reports will provide
complementary guidance on communications, spectrum management, and
cybersecurity applicable to the other UAS categories.

3.2.4.1.3. Focus Area 3: UAS Traffic Management
The objective of the work on UTM is to develop standards related to the operation of
UAS while under U-space. Following the analysis of regulations and guidance related to
the emerging UTM and VLL operations, two specific areas have been identified for the
development of such standards:



E-Identification, i.e., the capability to identify a flying UA without direct physical
access
Geo-fencing, i.e., providing the remote pilot (RP) with information related to the
UA position and its airspace environment, and limiting the access of the UA to
certain areas
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3.2.4.1.4. Focus Area 4: Design & Airworthiness Standards
The objective of the work on D&AW is to develop Acceptable Means of Compliance and
supporting standards in the framework of the European Aviation Safety Agency’s (EASA)
UAS-certified category on topics such as Automatic Recovery, Flight Termination
system, RPS, and Human factors. Pending availability of the emerging EASA RPAS
Certification Specifications, two activities have been currently identified:



Support to the development of AMC 1309 on UAS System Safety Assessment
Objectives and Criteria, based upon recommendations of the JARUS EUROCAE
WG-73 conciliation team report
Standardization of RPS, with a focus on key enablers for Air Traffic Integration of
RPAS, such as communications and information exchanges with ATC

3.2.4.1.5. Focus Area 5: Enhanced RPAS Automation
The objective of the work on ERA is to develop Minimum Aviation System Performance
Standards (MASPS) related to Automatic Take-Off and Landing (ATOL), Automatic
Taxiing, and Automation and Emergency Recovery, in the context of fixed-wing RPAS in
the certified category and their integration in non-segregated airspace.

3.2.4.1.6. Focus Area 6: Specific Operational Risk Assessment
(SORA)
The objective of the work on SORA methodology, as envisaged in EASA NPA 2017-05,
is to analyse the related risk mitigation measures (design or/and operational) currently
proposed by JARUS. A Work Plan will be subsequently derived to identify the standards
that may support these risk mitigation measures and that EUROCAE WG-105 may
prepare in a second stage.

3.2.4.2. EUSCG Initiative
The EUSCG is a joint coordination and advisory group established to coordinate the
UAS-related standardisation activities across Europe, essentially stemming from the EU
regulations and EASA rulemaking initiatives. The EUSCG provides a bridge between the
European activities and those at the international level. The secretariat of EUSCG is
provided by EUROCAE.
The tasks of the EUSCG shall be to:







develop, monitor, and maintain an overarching European UAS Standardisation
Rolling Development Plan (RDP), based on the standardisation roadmap
developed by EASA and other organisations and inputs from the EUSCG
members (including the military), and where needed other key actors in the
aviation domain
facilitate the sharing of work among the regulators and SDOs thus avoiding the
risk of overlapping developments and gaps
monitor all relevant processes, resource availability, and other related risks and
issues
provide a forum to manage specific issues and resolution of conflict
advise the EC and other organisations on standardisation matters
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In order to fulfil its tasks, the EUSCG will need to:





facilitate the participation of various member organisations, in order to develop a
comprehensive set of industry standards needed to cover the whole spectrum of
UAS and their operations including U-space
identify and share a common recognition of the fields of competencies of the
various contributors in order to avoid the risk of overlapping activities
establish and maintain a continuous information flow between stakeholders to
ensure that changes, delays, and new developments can be taken into account
maintain awareness of the status of upstream rationale and progress associated
with identified needs for standardisation activities

The main deliverable of the EUSCG will be the RDP as described above. The RDP is
progressively updated to reflect the current situation. It also provides a method for the
identification and discussion of overlaps and gaps, and as a basis for feedback to
contributing organisations, to improve overall coordination of standards developments.
The process should also identify the technical input from other sources (such as ICAO)
into the standards plan. The Work Programme of the WG-105 is reflected in the RDP as
well.

3.2.5. Institute for Electrical and Electronics Engineers (IEEE)
IEEE is the world’s largest technical professional organization dedicated to advancing
technology for the benefit of humanity. Through its highly cited publications, conferences,
technology standards, and professional and educational activities, IEEE is the trusted
voice in a wide variety of areas ranging from aerospace systems, computers, and
telecommunications to biomedical engineering, electric power, and consumer
electronics. More information is available on IEEE’s website.
IEEE WG on Management of Existing Overhead Lines
The scope of the IEEE WG on Management of Existing Overhead Lines includes
providing a forum for exchanging and discussing information on existing technologies
and technology needs for inspection, assessment, management, and utilization of
overhead lines. It also includes developing papers, guides, and/or standards to present
methods for assessing and extending the life expectancy and optimizing the use of the
components of existing overhead lines. Organizationally, the WG falls within the
Overhead Lines Subcommittee, of the Transmission and Distribution Committee of the
IEEE Power and Energy Society.
Sometime during 2014, several members of the WG expressed interest in exploring
topics related to UAS. In response, in mid-2015 the WG voted to form a Task Force (TF)
on the Application of Unmanned Aerial Systems to Overhead Line Inspection,
Assessment, and Maintenance. (Note: The term Unmanned Aerial Systems was chosen
rather than Unmanned Aircraft Systems because the group desired to leave leeway to
also address various types of line suspended robots.) The mission of the TF is to foster
adoption, advancement, and safe and cost-effective use of unmanned aerial systems for
overhead line inspection, assessment, and maintenance. The initial intention was to
emphasize issues related to transmission lines, however, it soon became apparent that
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overhead distribution lines and substations were not being addressed elsewhere within
IEEE, therefore, the scope was broadened to include these other types of electric utility
infrastructure. The TF is comprised of the following four teams, each of which is active
to varying degrees:


Applications/Case Studies of UAS for Overhead Lines and Substations



FAA and Other Relevant Rules and Regulations



UAS Technology (aircraft, sensors and related tools)



Data Management Needs, Processes, and Technologies

Because so much is changing so fast in this arena, the membership determined that the
near-term deliverables of the TF should focus on presentations/papers/updates with a
view toward fostering and facilitating adoption of UAS technology. The TF also
acknowledged that in the foreseeable future they may elect to begin work on deliverables
such as suggested practices, application guidelines, and/or standards on topics including
selection of aircraft and ground station features, sensor requirements for specific
inspection functions, flying in the wires environment, crew member training/background,
mission planning, etc.
The WG within which the UAS TF resides has two face-to-face meetings per year. In
addition, some of the TF teams connect one or more times via web meetings and
conference calls between the regularly scheduled WG meetings.

3.2.6. International Organization for Standardization (ISO)
ISO is an independent, non-governmental international organization with a membership
of 162 national standards bodies. Through its members, it brings together experts to
share knowledge and develop voluntary, consensus-based, market relevant,
International Standards that support innovation and provide solutions to global
challenges. Its Central Secretariat is located in Geneva, Switzerland. More information
is available on the ISO’s structure and governance webpage.
ISO Technical Committee 20 Subcommittee (SC) 16, Unmanned Aircraft Systems, was
formed in 2014 and has the following scope: “Standardization in the field of unmanned
aircraft systems (UAS) including, but not limited to, classification, design, manufacture,
operation (including maintenance) and safety management of UAS operations.” The
chair of SC 16 is Mr. John Walker, The Padina Group. The manager is Chris Carnahan,
Aerospace Industries Association (AIA). 29 countries are currently members of SC 16,
with the United States, specifically the AIA, serving as secretariat. The list of member
countries can be found on the SC 16 Member’s webpage. SC 16 has liaison relationships
with a number of ISO and IEC committees, and 6 external organizations.
SC 16 currently has six WGs:

3.2.6.1. WG 1, General
Scope: This WG specifies general requirements for UAS for civil applications in support
of other standards created within ISO/TC 20/SC 16.
Work items:
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ISO/CD 21384-1, Unmanned aircraft systems -- Part 1: General specification
(under development)



ISO/FDIS 21384-4, Terms and Definitions (under development)



ISO 21895, Categorization and classification of civil unmanned aircraft systems
(published)

3.2.6.2. WG 2, Product Manufacturing and Maintenance
Scope: This WG specifies the quality and safety requirements for components of UAS to
influence the design and manufacturing process. This group focuses on the individual
components that comprise a UAS to further operational safety. The standards will include
information regarding components associated with the UA, any associated remote
control station(s), the command and control links, any other required data links (e.g.
payload, traffic management information, vehicle identification) and any other system
elements as may be required.
Work items:


ISO/CD 21384-2, Unmanned aircraft systems -- Part 2: Product systems (under
development)



ISO/WD 24356, General requirements for tethered unmanned aircraft system
(under development)

3.2.6.3. WG 3, Operations & Procedures
Scope: This WG details the requirements for safe commercial UA operations and applies
to all types, categories, classes, sizes, and modes of operation of UA.
Work items:


ISO/DIS 21384-3, Unmanned aircraft systems -- Part 3: Operational procedures
(published)



ISO/DIS 23665, Unmanned Aircraft Systems -- Training of Operators (under
development)



ISO/NP 5015-1, Unmanned aircraft systems — Part 1: Operational procedures
for passenger-carrying UAS (proposed)



ISO/NP 5015-2, Unmanned aircraft systems — Part 2: Operation of vertiports for
unmanned aircraft (UA) (proposed) 5

3.2.6.4. WG 4, UAS Traffic Management
Scope: To establish international standards and guidelines in the area of Unmanned
Aircraft Systems Traffic Management (UTM). The standards and guidelines are to be
developed aligned with the rules and guidance provided by aviation authorities.
Work items:
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ISO TR 23629-1, UAS Traffic Management (UTM) -- Part 1: General
requirements for UTM --Survey results on UTM (published)



ISO/WD 23629-5, UAS traffic management (UTM) — Part 5: UTM functional
structure (under development)



ISO/CD 23629-7, UAS traffic management (UTM) — Part 7: Data model for
spatial data (under development)



ISO/PWI 23629-8, UAS Traffic Management (UTM) — Part 8: Remote
identification (proposed)



ISO/WD 23629-12, UAS traffic management (UTM) — Part 12: Requirements for
UTM services and service providers (under development) 20

3.2.6.5. WG 5, Testing and Evaluation
Scope: Testing and evaluation of UAS for safety and quality of product.
Work items:


ISO/NP 5110, Test method for flight stability of multi-copter UA under wind and
rain conditions (proposed)



ISO/NP 5109, Evaluation method for the resonance frequency of multi-copter
UAV by measurement of rotor and body frequencies (proposed)



ISO/PWI 4594, UA Wind Gust Test (proposed)



ISO/PWI 4595, Suggestion for improvement in the guideline for UA testing
classification (proposed)



ISO/PWI 4584, Improvement in the guideline for UA testing/design of accelerated
lifecycle testing (ALT) for UAS/Sub-system/components (proposed)



ISO/WD 4358, Test methods for civil multi-rotor unmanned aircraft system (under
development)

3.2.6.6. WG 6, UAS Subsystems
Scope: Development of standards for UAS subsystems
Work items:


ISO/WD 24355, General requirements of flight control system for civil small and
light multirotor UAS (under development)



ISO/WD 24354, General requirements for civil small and light UAS payload
interface (under development)



ISO/WD 24352, Technical requirements for light and small unmanned aircraft
electric energy system (under development)
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3.2.7. RTCA, Inc. (RTCA)
RTCA is a private, not-for-profit association founded in 1935 as the Radio Technical
Commission for Aeronautics, now referred to simply as “RTCA.” RTCA has provided the
foundation for virtually every modern technical advance in aviation. Its products serve as
the basis for government certification of equipment used by the tens of thousands of
aircraft flying daily through the world’s airspace.
A standards development organization (SDO), RTCA works with the FAA to develop
comprehensive, industry-vetted, and endorsed standards that can be used as a means
of compliance with FAA regulations. RTCA deliberations are open to the public and its
products are developed by aviation community volunteers functioning in a consensusbased, collaborative, peer-reviewed environment.
While RTCA’s documents and committees cover a wide range of aviation technology,
the UAS Steering Committee is identifying those standards that are involved in the UAS
technology space. The committees that are developing standards specifically for this
area include:


SC-228, Minimum Operational Performance Standards (MOPS) for UAS,
established May 20, 2013, is working to develop the MOPS for DAA equipment
and a C2 Data Link MOPS establishing L-Band and C-Band solutions. The initial
phase of standards development focused on civil UAS equipped to operate in
Class A airspace under instrument flight rules (IFR). The Operational
Environment for the MOPS is the transitioning of a UAS to and from Class A or
special use airspace, traversing Class D and E, and perhaps Class G airspace.
The committee published the first of the Phase 1 documents in September 2016
with the release of DO-362, C2 Data Link MOPS (Terrestrial), and followed that
with Detect and Avoid Standards (DO-365) and the accompanying Air-to-Air
RADAR MOPS (DO-366). Phase 2 of MOPS development is underway to specify
DAA equipment to support extended UAS operations in Class D, E, and G
airspace, transit operations in B and C airspace, and C2 Link MASPS, and
MASPS for Satellite-based C2.



SC-147, Traffic Alert & Collision Avoidance System (TCAS), established
November 1, 1980, has defined and updated the TCAS and TCAS II performance
standards, thereby contributing to one of the most significant advances in aviation
safety in the past twenty years. They continue their work with the addition of
Airborne Collision Avoidance System (ACAS) Xa, ACAS Xo, and ACAS Xu.
ACAS Xu will provide the minimum performance standards for the interaction of
an ACAS system specifically designed for UAS to interact with other ACAS Xu
and Xa/Xo systems (compatible with Xo/Xa).



While not a committee in the same sense as a typical RTCA Special Committee,
the Forum on Aeronautical Software (FAS) has been established to provide a
forum for those involved in the development of aeronautical software to share
experiences and good practices and to provide a platform for the exchange of
information regarding subjects addressed in the "software document suite," new
and emerging technologies, development methodologies, interesting use cases,
and other topics related to aeronautical software and related technologies.

The FAS is a joint RTCA/EUROCAE User Group that holds discussions and develops
Information Papers (IPs) relating to aeronautical software topics in efforts to harmonize
these informational papers. Topics typically addressed by the FAS will relate to
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aeronautical software, including topics covered by the following set of RTCA/EUROCAE
published documents (referred to as the "software document suite"):








DO-178C - Software Considerations in Airborne Systems and Equipment
Certification
DO-278A - Software Integrity Assurance Considerations for Communication,
Navigation, Surveillance and Air Traffic Management (CNS/ATM) Systems
DO-248C - Supporting Information
DO-330 - Software Tool Qualification Considerations
DO-331 - Model Based Development & Verification Supplement
DO-332 - Object Oriented Technology and Related Techniques Supplement
DO-333 - Formal Methods Supplement

The FAS is currently reviewing a subset of these documents to determine their
applicability with respect to UAS.

3.2.8. SAE International (SAE)
SAE International is a global body of scientists, engineers, and practitioners that
advances self-propelled vehicle and system knowledge in a neutral forum for the benefit
of humanity. It is a not-for-profit, non-lobbying technical organization and membership
association with 138,000 members in over 100 countries. It is the largest nongovernment mobility standards developing organization in the world. The first aerospace
standard was published in 1917, and today there exist over 8900 active aerospace
standards and over 21000 historical standards in circulation. SAE International’s core
competencies are life-long learning and voluntary consensus standards development.
SAE staff or committee representatives are working with a number of external
agencies/programs including ICAO, FAA, NASA, DoD, EASA, MoD, Transport Canada,
JAXA, CAAC, AUVSI, ANSI, and others to provide a holistic approach to standardization.
Hundreds of SAE International standards are accepted as means of compliance to
regulations across the globe.
Over 250 SAE International aerospace technical committees & subcommittees have
developed many existing standards that can be applied to unmanned aerial systems
(UAS), and going forward, new and revised standards are including provisions and
special considerations for UAS. Furthermore, some SAE International committees are
focused solely on UAS. Participation in the SAE Technical Committees includes global
representation from OEMs, suppliers, robotics and UAS integration companies,
consulting firms, government, think tanks, academic institutions, and others across the
unmanned systems industry, displays a non-exhaustive variety of SAE International
Aerospace Technical Committees.

3.2.8.1. UAS Committees
3.2.8.1.1. S-18UAS Autonomy Working Group
To support Type Certification of UAS, S-18UAS is currently identifying the specific gaps
in both ARP4754 and ARP4761 processes that affect UAS development, the domains
where the gaps should be filled, and would provide a common understanding of
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necessary guidance needed to support development assurance and system safety of
UAS for both developers and regulators.

3.2.8.1.2. SAE S-18/EUROCAE WG-63 Aircraft and System
Development and Safety Assessment Committee
The S-18/WG-63 committee brings together qualified specialists for the advancement of
aerospace safety and to support effective safety management. It provides a resource for
other committees and organizations with common interests in safety and development
processes. The committee develops Aerospace vehicle and system:


Safety assessment processes



Development assurance processes



Practices for accomplishing in-service safety assessments

3.2.8.1.3. SAE G-34/EUROCAE WG-114 Artificial Intelligence in
Aviation
The G-34/WG-114, Artificial Intelligence in Aviation, Committee is a joint committee with
EUROCAE, responsible for creating and maintaining SAE/EUROCAE Technical Reports
(i.e., Aerospace Information Reports, Aerospace Recommended Practices, and
Aerospace Standards) on the implementation and certification aspects relate to AI
technologies inclusive of any on or off-board system for the safe operation of aerospace
systems and aerospace vehicles.

3.2.8.1.4. A-6 Aerospace Actuation, Control and Fluid Power
Systems
The SAE A-6 Aerospace Actuation, Control and Fluid Power Systems committee
addresses all aspects of aerospace flight and utility actuation and control systems as
well as fluid power systems. The committee is comprised of three subcommittees:
System/Subsystem Integration, Actuation and Control, and Fluid Power Generation and
Distribution. The subcommittees work together to assure compatibility and integration of
the various types of actuation systems (electrohydraulic, electromechanical and
electrohydrostatic) with the entire functioning flight and utility control systems and the
fluid power systems.

3.2.8.1.5. G-32 Cyber
Committee

Physical

Systems

Security

(CPSS)

The SAE G-32 shall utilize and coordinate the knowledge, experience, and skills of
technical experts in the field of CPSS to:


Characterize and address the risk to CPSS, assess vulnerabilities, and
recommend System Engineering focused mitigation actions.



Share the knowledge of how vulnerabilities are introduced and exploited in cyber
physical systems and document best practices for addressing areas of concern
utilizing existing processes, procedures, and standards.
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Develop a taxonomy for CPSS.



Establish standard methods for identifying vulnerabilities in cyber physical
systems introduced at any point in the CPSS life cycle and mitigating impacts.



Develop validation and verification methods to ensure requirements are
addressed.

3.2.8.1.6. AS-4JAUS Joint Architecture for Unmanned Systems
Committee
AS-4 was formed as a result of the Joint Architecture for Unmanned Systems Working
Group (JAUS WG) migration to SAE International. The JAUS WG was chartered by the
Deputy Director, Office of the Undersecretary of Defense, Acquisition, Technology, and
Logistics, Strategic & Tactical Systems/Land Warfare. The objective is to define and
sustain a joint architecture for the domain of unmanned systems. JAUS is a messagebased architecture that defines data formats and methods of communication among
computing nodes. The architecture defines messages and component behaviours that
are independent of technology, computer hardware, operator use, communications
equipment, and vehicle platforms. The JAUS documents serve as the basis for SAE
Aerospace Standards.

3.2.8.1.7. AS-4UCS Unmanned Systems (UxS) Control Segment
Architecture
Responsibility for the UCS Architecture transitioned from the Office of the Secretary of
Defense (OSD) to SAE International in April 2015. It was republished as SAE AS6512 in
December 2016. The AS6512 Revision A is a Service-Oriented Architecture (SOA) and
Data Model (DM) that includes 250+ services for the control and exploitation of
heterogeneous unmanned systems, including unmanned aircraft (UAS), ground
vehicles, and surface/subsurface maritime vehicles. The SOA/DM is expressed as a
UML model from which interface software can be automatically generated for a chosen
middleware technology. The architecture is scalable from a handheld device for small
robots, to a fixed facility with intercontinental control of theatre assets. AS6512 supports
an Open Business Model (OBM) for the development and reuse of UxS application
software. Government adoption of AS6512 (and its OSD precursor) includes several
branches of the military. Peer interest in UCS includes the National Information
Exchange Model (NIEM) MilOps Domain and the NATO Multi-Domain Vehicle Control
architecture.
AS6523 is the Data Dictionary for Quantities Used in Unmanned Systems. It provides a
mathematically-coherent substrate from which data modellers can develop their own
UxS datatypes based on shared and unambiguous semantics.

3.2.8.1.8. E-39 Unmanned Aircraft Propulsion Committee
SAE E-39, Unmanned Aircraft Propulsion Systems Committee, is a technical committee
in SAE’s Aerospace Propulsion Systems Group with the responsibility to develop and
maintain standards for all facets of unmanned aircraft propulsion systems. Both chemical
(internal combustion) and electrical propulsion and the supporting systems will be
addressed. The UAS industry benefits by understanding well-defined categories and
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system types, familiarization of accepted test methods and measurements, and building
upon industry best practices and specifications.

3.2.8.1.9. G-30 UAS Operator Qualifications Committee & G-10U
Unmanned Aerospace Vehicle Committee
The Unmanned Aircraft Systems Operator Qualifications Committee, will develop and
maintain supplementary qualification standards beyond the existing regulatory
requirements of UAS operators, instructors, and remote pilots, for a variety of unmanned
aircraft system types, sizes, operations, and missions. The Committee also will look to
qualifications of the organizations that engage UAS.

3.2.9. Association for Unmanned Vehicle Systems International
(AUVSI)
The Association for Unmanned Vehicle Systems International (AUVSI), the world's
largest non-profit organization dedicated to the advancement of UxS and robotics,
represents corporations and professionals from more than 60 countries involved in
industry, government, and academia. AUVSI members work in the defense, civil, and
commercial markets.
There is positive synergy between the ANSI UAS roadmap and the AUVSI TOP. The
ANSI roadmap, once completed, will point to the existing and future formal UAS
standards, while TOP provides a practical industry solution to an industry problem now.
TOP tests the veracity of commercial UAS operators, while supporting industry
unification on best practices and protocols to be compliant with these emerging
standards. TOP focuses heavily on safety, reliability, and professionalism in remote pilot
training and operator certification, pointing to recognized standards and safety
‘behaviours’ including:
Industry best practice, codes of conduct, and in some cases new association standards,
such as the AUVSI AIRBOSS supplement and Airmanship Principles as contained in the
TOP Protocols Certification Manual.
There is no doubt that as the industry continues to evolve so will the need to refine
existing standards and develop new standards where more ‘gaps’ become apparent. In
the meantime, the TOP provides a practical certification program that supports future
standardization.

3.2.10. AW-Drones
AW-Drones is a 36 months (2019-2021) project co-funded by the European Commission
in the framework of Horizon 2020, the biggest EU Research and Innovation programme.
The project supports the on-going EU regulatory process for the definition of technical
rules, standards, and procedures for civilian drones to enable safe, environmentally
sound and reliable operations in the EU. This objective is met through four main strands
of activity:


Collect information on on-going and planned work with regards to technical rules,
procedures and standards developed for mass-market drones worldwide;
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Carry out a critical assessment/benchmarking of all collected data to identify best
practices, gaps and bottlenecks;



Propose and validate a well-reasoned set of technical standards for each
category of drone operations;



Engage with key stakeholders and end-users, i.e., representatives of the whole
drone value chain.

EC and EASA, together with the project consortium, considered the current regulatory
needs at EU level and decided to give priority to the following areas:


Year 1: Analysis of standards required to support effectively the Specific
Operations Risk Assessment (SORA) methodology. In particular, AW-Drones will
look at the mitigations strategies proposed by SORA in its Annexes B and E and
identify to what extent supporting standards to implement those mitigations are
available or need to be developed. The identification of these standards will
initially focus on technical ones, but those that are more related to operations and
procedures will be considered as well.



Year 2: Analysis of standards supporting the development of U-Space in Europe.
In particular, all standards required to support the technical implementation of USpace services in both U1, U2 and U3 phases will be addressed.



Year 3: Towards its end, AW-Drones will focus on standards needed to support
the operation of highly automated UAS and to ensure that they can be operated
safely in a variety of applications. Standards and principles needed for
Autonomous UAS certification will be investigated.

3.2.10.1. Collection of UAS standards
The starting point for the collection of data has been the EUSCG Rolling Development
Plan as it provides an overview of a large number of standards related to UAS. However,
this source has been complemented with other data, e.g., ANSI roadmap and other
literature studies. Special importance has been placed on the collection of UAS related
standards from ANSI and ASTM, as they cover a huge amount of documents and are
obviously very much complete about the standards by these Standards Development
Organizations (SDOs).
The collected standards are linked to the SORA Operational Safety Objectives (OSOs),
ground/air risk mitigations (GRM/ARM), and Step #9 (Adjacent Area/Airspace
Considerations). This is a first step for the assessment of a standard as a possible
Acceptable Means of Compliance (AMC) to one or more OSO/mitigation. The final
outcome of the data collection is organized as shown Figure 22:
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Figure 22: Data collection of drone (-related) standards (Source: AW-Drones)

3.2.10.2. Standards assessment
During the first year (2019), the AW-Drones project focused on the collection and
assessment of standards potentially suitable to support the demonstration of compliance
to the requirements set in the Specific Operations Risk Assessment methodology
(SORA). This methodology is officially recommended by EASA as AMC to Article 11 of
EU Regulation 947/2019, but at the moment lacks clear guidance on which technical
standards the UAS operators should use.
AW-Drones is in charge of the assessment of the standards collected as described in
the previous section. In line with the iterative approach of the AW-Drones project, this
work will be updated regularly in the next years to include updates related to the
standards assessed and inputs from relevant UAS industry stakeholders (e.g. EASA,
Standard Making Bodies, Operators, etc.).
According to the assessment methodology defined by the project, the assessment is
focused on the following cases:


CASE 1: one or more standards that are potentially suitable to comply with a
given requirement have been identified;



CASE 2: there is no standard fully covering a given requirement, thus a gap is
identified.

For each SORA requirement AW-Drones is therefore able to present:


A list of standards that are covering in part or fully the requirement, ranked by a
global score obtained by assessing each standard according to the methodology;



A list of gaps identifying aspects that are not adequately covered by existing
standards. Gaps are also given a score based on the criteria identified by the
methodology;



Recommendations about the preferred standards and suggested strategies to fill
the identified gaps based on their score.
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The aforementioned assessment was carried out for all the requirements stemming from
the SORA methodology, including:


Ground Risk Mitigations



Tactical Mitigations Performance Requirements (TMPR)



Operational Safety Objectives



Adjacent Area/Airspace requirements

With respect to the standards considered in the analysis, the scope was limited
considering the following aspects:


In general, no standards in the planning phase were considered, with few
exceptions related to standards for which the first draft was already available.



The maturity of the standards (i.e., their phase of development) was determined
in September 2019, so there could be recent updates which are not yet included
in this document



AW-Drones partners did not have full access to all standards at the time of the
assessment. A complete assessment is provided only for the standards with full
access. For the others, AW-Drones provides a preliminary assessment based on
the publicly available information.

Finally, it is worth mentioning that the assessment did not address the technical quality
of the individual standards. AW-Drones assumed that each standard was adequate to
fulfil the scope for which it was developed, and focused the assessment only on the
evaluation of its capability to address the requirements.

3.2.10.3. Results presentation
The AW-Drones open repository is an online platform where users will be able to easily
identify relevant information from the AW-Drones database of standards and regulations.
In the year 2019, the main requirements of the AW-Drones open repository have been
produced and are detailed. The AW-Drones open repository is an online platform that
will provide a single point of access to relevant information about:


rules, procedures and technical standards developed for civilian drones;



best practices, gaps and bottlenecks;



technical standard for each category of drone operations;

Apart from an open platform that will be used as information exchange (access, mine,
exploit, reproduce, disseminate data), the AW-Drones repository will also include
collaboration features (commenting, rating, adding and editing content, reviewing, etc.)
that will enhance its use and purpose and will further support its sustainability even after
the end of the AW-Drones project.
The AW-Drones repository will store the following information for each standard: Domain
(Domain and Subtopic); Type of Standard (Whether it is Standard/Specification, Best
Practice or Information/Guidance); Document info (Document No, Title, Organization,
Status, Description); Safety requirements (including affected SORA OSO, Technical
requirements, Operational requirements, Remote crew training, Safe design,
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Deterioration of external systems supporting UAS operation, Human Error, Adverse
Operating Conditions); Ground Risk Mitigations (M1 Generic, M2 Effects on ground
impact, ERP); and Collision Risk/Air Risk (Strategic Mitigation, Tactical Mitigation).
Four types of users have been identified: Administrator, Editor, Acknowledged user and
Basic user. Different functionalities will be offered for each type of user. The AW-Drones
open repository will be ready in June 2020 and will be linked by the project website:
https://www.aw-drones.eu/.

3.2.10.4. Engagement with main stakeholders
The AW-Drones project is built upon a solid and structured communication with
stakeholders external to the consortium. The project identified three main categories of
stakeholders, with different levels of involvement and means of consultation:
1) Institutional bodies:
a) EU and EC: DG-INEA, DG-MOVE (EASA and the European Commission
represent the main targets of the project, to be updated constantly on progress,
findings and results);
b) European Joint Undertakings (e.g. SESAR, Clean-Sky);
c) Regulatory and safety agencies: ICAO, EASA and National CAAs, JARUS;
d) Standard making bodies: EUSCG, ISO, EUROCAE, ASTM, RTCA, ASD-STAN;
e) National bodies: National Ministries of Transport, National Agencies.
2) Specialised audience:
a) AW-Drones Advisory Board
b) Research community
i) R&I institutes;
ii) Universities;
iii) Private research companies;
c) Industry
i) Drones manufacturers and maintainers;
ii) Drones operators;
iii) Drones Pilots
iv) ANSPs;
v) UTM/U-Space Service Providers
vi) Industrial associations;
vii) Training Institutes.
3) General stakeholders:
a) General public;
b) Media.
As a part of the Task 6.2 “Participation in the standardisation process” of the HUUVER
project a collaboration with AW-Drones project will be proposed in order to foster
application of specific standardisation processes for HUUVER solution and foster
implantation of those processes that cover an identified gaps.

3.2.11. Global UTM Association (GUTMA)
The Global UTM Association (GUTMA) is a non-profit consortium of worldwide
Unmanned Aircraft Systems Traffic Management (UTM) stakeholders. Its purpose is to
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foster the safe, secure and efficient integration of drones in national airspace systems.
Its mission is to support and accelerate the transparent implementation of globally
interoperable UTM systems.
Since its establishment in 2016, the association has grown to over 70 members,
representing 28 countries worldwide. As UTM systems and services are taking shape in
pilot programs and demonstrations around the globe, various new actors apply to join
the emerging industry. The diversity can be tackled in the current composition of GUTMA
community: civil aviation authorities and air navigation service providers share their
views with telecommunication companies, UAS manufacturers, drone operators and
UTM service providers to identify the new solutions, roles and responsibilities in the UTM
ecosystem.
All GUTMA protocols are open source, publicly available, and have a process of
engagement, updates, reviews, and tests.
Flight Declaration Protocol: the Flight Declaration Protocol is targeted at drone operators.
It provides a way to share interoperable flight and mission plans digitally.
Flight Logging Protocol: the Flight Logging Protocol is targeted at drone manufacturers
and UAS service suppliers (USSs). It offers an interoperable interface to access postflight data. It is in the process of being expanded to enable access to inflight telemetry
data.
Air Traffic Data Protocol: the Air Traffic Data Protocol aims to standardize how sensor
data are transmitted to the apps and services used during drone operations.
Drone Registry Database Schema: this is a GUTMA sandbox for working on an
interoperable drone registry. It has three main things to work with: Registry Landscape
Whitepaper, Interoperable API Specification and a working API.
Database Brokerage API specification: GUTMA’s drone registry broker sandbox has
three things to work with: Registry Broker Whitepaper, two working registries with sample
data and operating test system with IDs, tokens and status and results.
Aerial Connectivity Working Group: this Working Group addresses the need for better
and more formal coordination between aviation stakeholders with bodies representing
the commercial/cellular communication industries.
GUTMA is also addressing harmonized concepts and standards for remote ID, geoawareness, inter-USS communications and “open FIMS”.
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4. Regulatory Framework and Existing Standards of UGVs
This section assesses international regulations regarding ground vehicles. To the best of
the authors’ knowledge, there is no specific regulation for military purposes of UGVs (of
public domain) although some tests have been performed, even in civilian space, under
strict supervision and according to specific permissions. Furthermore, some special
agreements have also been arranged, at local level, to operate small UGVs for civilian
transport purposes.
In order to accomplish integration and coexistence between military and civilian vehicles,
civilian regulation knowledge is of utmost importance, this relevance together with the lack
of military specific regulations and the project requirement of analysing a civil regulation
(Vienna Convention on Road Signs and Signals) has led to initially focus this study on the
civilian framework.
To the best of the authors’ knowledge there is no global organization internationally
recognised as a ground transportation authority, in contrast to the air transportation sector
and the Civil Aviation Authority (ICAO) [16].
However, United Nations includes some agencies specialized in ground transportation
through its economic branch (Economic and Social Council, also known as ECOSOC) which
is divided in geographical areas of influence:


United Nations Economic Commission for Europe (UNECE)



Economic Commission for Africa (ECA),



Economic and Social Commission for Asia and the Pacific (ESCAP),



Economic Commission for Latin America and the Caribbean (ECLAC),



Economic and Social Commission for Western Asia (ESCWA).

This study focuses on UNECE which includes Europe and other countries worldwide which
are currently especially active in the development of UGVs (civil and military) (see [17] for a
detailed list of countries).
UNECE is comprised of several groups, being the Inland Transport Committee (ITC) and
two of its working parties (WP.1 and WP.29, further explained in section 4.1) the most
relevant regarding ground vehicle legislation. The itemisation from UN to WP.1 and WP.29
is illustrated in Figure 23: UN diagram relevant for ground vehicles regulations..
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Figure 23: UN diagram relevant for ground vehicles regulations.

4.1. UNECE - ITC
The most important areas of work of the UNECE Inland Transport Committee regarding
autonomous ground vehicles are:


The “Global Forum on Road Traffic Safety (WP.1 – having changed its name from
“Working Party” to “Global Forum” in 2017): It “remains the only permanent body in the
United Nations system that focuses on improving road safety” [2].



The “World Forum for the harmonization of vehicle regulations (WP.29)”: It
incorporates into its regulatory framework the technological innovations of vehicles; it
has been working on automated driving functions and ADAS for several years.

As of today, Contracting Parties of this organization are discussing a need to amend or to
develop a separate instrument that would allow/accommodate fully automated vehicles.
These vehicle types are currently allowed only for testing purposes. Nevertheless, the future
treatment, if any, of special purpose (fully automated) vehicles such as military and
agricultural equipment will have to remain to be in full conformity with international
obligations of EU member states, Contracting Parties to road traffic conventions.

4.1.1. Global Forum on Road Traffic Safety WP.1
Its terms of reference are defined in [17]. Its main goal is to harmonize traffic rules across
UN countries and its main contributions to road transportation have been:


Convention on Road Traffic, also known as the Geneva Convention, and the Protocol
on Road Signs and Signals of 1949.
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Conventions on Road Traffic and on Roads Signs and signals of 1968, also known as
the Vienna Conventions.

This report focuses on the latter since the Geneva Convention and the Protocol on Road
Signs and Signals of 1949 were replaced by the 1968 conventions. Both Vienna
Conventions are relevant for ground vehicles, but as recommended in the project tender
specifications, special attention will be devoted to the Convention on Roads Signs and
Signals.
The WP1 set up an informal group called "Informal Group of Experts on Automated Driving
(IGEAD)" in 2015 to work agilely on this subject. At every WG.1 meeting they provide
feedback on their activities and progress. Informal documents are issued and commented
by this IGEAD informal group so to advise in the specific Automated Driving aspects.

4.1.2. Vienna convention on Road Traffic of 1968
This convention [4] has been ratified by all EU Member States, except for Spain, and also
by some non-EU countries (e.g. Mexico, Chile and Brazil, among others).
Its main goal is to facilitate international road traffic and to increase road safety through the
adoption of uniform traffic rules. It also deals with requisites for vehicles to be allowed to
move among countries and includes details on driving permits.
Several amendments have been accepted: September 1993, March 2006 and March 2014.
The last one is especially relevant for this study since it modified Articles 8 and 39 to
contemplate certain autonomous systems, although it still demands that every vehicle must
have a driver [11].
Further amendments are expected, especially regarding Article 8 and its influence on
driver’s engagement in other activities [18].

4.1.3. Vienna convention on Roads Signs and Signals of 1968
The main goal of this treaty [19] was to standardize road signs, signals and symbols in order
to facilitate international road traffic and to increase road safety. However, it is important to
differentiate various attitudes regarding this convention:


Not applicable: countries which did not participate in the convention or they did not
signed any agreement.



Signed: These countries did sign the agreement but they are not legally bounded to it
i.e. they do not need to follow all its articles but they must not do any action against
them.



Ratified: These countries must follow all its articles. However, it is up to the country to
manage its fulfilment either by adapting its national legislation or directly referring to
this convention.

A country could sign and/or ratify the treaty with some reservations e.g. Sweden shall
incorporate specific signs, Poland decided to use a different symbol for dangerous signs,
etc.
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4.1.4. World Forum for the harmonization of vehicle regulations
WP.29
WP.29 is “a permanent intergovernmental body, responsible for the harmonization of
technical vehicle requirements” [11]; it has several main objectives [20]:


Allow the market introduction of innovative vehicle technologies



Improve global vehicle safety.



Decrease environmental pollution and energy consumption.



Improve anti-theft capabilities.



Foster and facilitate cross-border trade.

And is comprised of several agreements:


Agreement Concerning the Adoption of Uniform Conditions of Approval and Reciprocal
Recognition of approval for Motor Vehicle Equipment and Parts, also known as the
“1958 Agreement” since it was done at Geneva on 20 March 1958.



Agreement concerning the adoption of uniform conditions for periodical technical
inspections of wheeled vehicles and the reciprocal recognition of such inspections,
also known as the “1997 Agreement” since it was done at Vienna on 13 November
1997.



Agreement concerning the establishing of global technical regulations for wheeled
vehicles, equipment and parts which can be fitted and/or be used on wheeled vehicles,
also known as the “1998 Agreement” since it was done at Geneva on 25 June 1998.

4.1.5. 1958 Agreement
This agreement was updated on 1995 [21] and it provides the framework for establishing
international adoption of uniform technical prescriptions. It has 54 contracting parties from
all over the world and there are 143 UN Regulations1 [22].
Each country signatory of the agreement decides which specific UN Regulation they agree
upon, if any at all.

1

Status at time of writing. This number is likely to change since new UN Regulations are periodically created, for example six
in 2016.
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Figure 24: Number of UN Transport Conventions and Agreements per country. Source
[23]

4.1.6. 1997 Agreement
This is an agreement [24] on periodical technical inspections (PTI) and it is composed by
two rules [25]:


UN Rule No.1 - Protection of the environment.



UN Rule No.2 - Uniform provisions for periodical technical inspections of wheeled
vehicles with regard to their roadworthiness.

4.1.7. 1998 Agreement
This agreement [26] provides the framework for establishing international technical
regulations for the construction of new vehicles and it has 36 contracting parties.
Following its Article 6 a registry was created to summarize all such regulations: the Global
Technical Regulations (GTR) registry where 18 UN GTR are included [27].

4.2. European Union Framework
This section focuses on regulations that have been developed (or are under development),
regarding land transportation, that are relevant for unmanned ground vehicles and affect
exclusively the European Union. This includes regulations elaborated directly by the
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European Union, regulations elaborated by other organizations but with a European reach
and national legislation for some countries; the section ends with a non-exhaustive overview
of potentially relevant European projects.

4.2.1. European Union directives
The European Union is a contracting party to the 1958 and 1998 agreements and all of its
countries (except Spain) have ratified both Vienna Conventions.
Since 2014, it is compulsory that EU regulations are based on UNECE regulations, which
ensures homogenization across borders.
However, EU has a number of specific regulations relevant for operations of UGVs
(European directives) [28]:


Directive 2007/46/EC which regulates how new vehicles should operate and be
designed.



Directive 2014/45/EU which provides a basis for checking that vehicles are in a
roadworthy condition and meet certain safety standards.



Regulation (EC) 561/2006 and Regulation (EU) No 165/2014 deal with driving/resting
times and digital tachograph respectively.



Directive 2009/103EC regarding driver liability



Directive 85/374/EEC regarding product liability

Regulations at this level are usually complex and slow due to the number of countries that
need to reach an agreement. This, together with the fact that autonomous technology is
rapidly evolving has led some countries to develop (or be developing) specific and national
regulations regarding the testing UGVs in order to foster its industry; this is likely to be one
of the most game change technologies of today’s society and no country wants to fall behind.

4.2.2. European Agreements
In addition to European Directives there are other organizations that have elaborated
regulations affecting only Europe.

4.2.2.1. European Agreement
After the Vienna conventions on Road Traffic and on Road Signs and signals were
elaborated, several European countries agreed on achieving greater uniformity in the rules
governing such conventions in Europe and elaborated two European Agreements [29] [5],
one for each convention, that supplement them.

4.2.2.2. The Declaration of Amsterdam
One of the most recent international initiatives at EU level was the Declaration of Amsterdam
(2016) [9] an agreement at European level, urged by the transport ministers of all 28 EU
members. It lays down agreements on the steps necessary for the development of selfdriving technology in the EU. In this document the European Commission, EU member
File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 130 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

states and the transport industry pledge to draw up rules and regulations that will allow UGVs
to be used on the roads [30].
Some of the most important actions agreed upon during this declaration are (classified
according to the level of responsibility):


Actions by member states: close cooperation in UNECE, adapting national
regulations to allow testing and deployment of connected and automated vehicles.



Actions by the European Commission: develop a shared European strategy and
adapt the EU regulatory framework.



Actions by Industry: actively participate in developing the European strategy and
continue standardisation work to ensure interoperability at EU level.

4.2.2.3. EU activities
This section exposes some projects promoted by European General Directives that work (or
have worked) on regulation, standardisation and legislation level. These projects are usually
under FP7 or H2020 framework.
The main EC initiatives on regulatory aspects related to connected and autonomous driving
within different DGs:


GEAR2030 (DG GROW)



STRIA (DG RTD)



C-ITS Platform (DG MOVE)



Oettinger RoundTable (DG CONNECT)

4.2.2.4. EU GEAR 2030 (DG GROW)
The EU GEAR 2030 high level group has the objective to provide a coherent EU framework
for UGVs. The work was started before 2016 within the different Commission departments
(especially on research, data, standardisation and vehicle approval) although a coherent
approach on the industrial deployment of connected and automated ground vehicles is
missing. This is the purpose the GEAR 2030 roadmap that should cover:


A shared vision of increasingly automated ground vehicles which should come step by
step focusing first on very well defined and safe traffic conditions, e.g. automated
driving on motorways with no crossroads, and including connectivity aspects as
appropriate. The shared vision should also address issues of societal acceptance early
on, in an inclusive process.



A list of actions covering:
o

The review of the existing legal and policy framework for highly automated and
connected driving.

o

Coordinated research, innovation, large scale tests and other financing tools.

o

International co-operation action and competitiveness,
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The EU intends to allow the increase of automated ground vehicles in an incremental
manner as they recognise that entirely removing the need for an operator is a longer term
goal for most vehicle types (see Figure 25 with their view on automated types) as the
technical challenges for fully automated vehicles in any traffic conditions are still very high
for manufacturers.

Figure 25: Bast/VDA classification. Timeline for automated vehicles. Source [31]
The GEAR 2030 working group is based on a report defined by the UK Department of
transport [7], where even the above levels of automation, are compared with definitions
proposed by different stakeholders:
DfT
Level (UK)

Parliamentary office of science & SAE J3016
technology (POST) level
level

BAST level

NHTSA
level

High
automation

High autonomy

3&4

High automation
and Full automation

3

Full automation

Full autonomy

5

N/A

4

Table 3: UK comparison of autonomy levels.
The EU GEAR WG will base its work on the following EU directives and legislation for the
main issues in the scope of this project [31]:




Vehicle approval legislation, vehicle roadworthiness and maintenance
o

Directive 2007/46/EC on vehicle approval (DG GROW)

o

Roadworthiness Directive 2014/45 (DG MOVE) and national legislation.

Connectivity, data protection and security
o

ITS directive 2010/40/EU (DG MOVE) and national law

o

Directive 95/46/EC on data protection, and national rules (DG JUST),
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o

Directive 2002/58/EC on privacy in electronic communications (DG CNECT)

o

Directive 2007/46/EC on vehicle approval and UN regulation 116 on anti –
theft devices (DG GROW)

The main objective of GEAR 2030 is to support the EU automotive industry to strengthen its
competitiveness and to address the new challenges in the next 10 years. The composition
of the High Level Group –HLG- (25 members) includes Member States, Industry,
Consumers, Trade Unions, Environmental protection, Road safety, ITS
The task of High Level Group is to formulate a set of medium and long-term
recommendations and action plans (time horizon 2030) for the following areas:


Adaptation of EU automotive value chain



Highly automated and connected vehicles



Global competitiveness

The different working groups of GEAR 2030 are:

Figure 26: GEAR 2030 Working Groups.
The Working Group 2 on "Connected and Automated Vehicles" will develop an action plan
for the roll-out of automated and connected vehicles:


A shared vision of connected and automated vehicles by 2030



A list of actions covering:
o

Review of the existing legal and policy framework for highly automated and
connected driving (PT1)

o

Coordinated approach for financing R&I and large scale tests (PT2)

4.2.2.5. STRIA (DG RTD)
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The Strategic Transport R&I Agenda – STRIA - initiative will support the development and
deployment of transport low-carbon technology solutions (part of the Energy Union)
STRIA develops roadmaps to define research and innovation options for 7 technical areas
(selected on the basis of their potential impact on the transformation of the EU transport
system). The relevant technical areas are:
1)
2)
3)
4)
5)
6)
7)

Electro mobility
Alternative fuels
Vehicle design & manufacturing
Connected and automated transport
Transport infrastructure
Network and traffic management systems
Smart transport and mobility services (incl. urban)

The objectives for Connected and automated transport (point 4 above) are:


Identify potential contributions of "connected and automated transport" to the
achievement of the EU climate and energy, competitiveness goals.



Develop an integrated long term transport R&I strategy on connected and automated
transport.



Define policy options supporting research, innovation and wide market uptake.

4.2.2.6. C-ITS Platform (DG MOVE)
In many respects today's vehicles are already connected devices. However, in the very near
future they will also interact directly with each other and with the road infrastructure. This
interaction is the domain of Cooperative Intelligent Transport Systems (C-ITS), which will
allow road users and traffic managers to share information and use it to coordinate their
actions. This cooperative element – enabled by digital connectivity between vehicles and
between vehicles and transport infrastructure – is expected to significantly improve road
safety, traffic efficiency and comfort of driving, by helping the driver to take the right decisions
and adapt to the traffic situation [32].

Figure 27: Cooperative projects in C-ITS at the EU. Source [33]
The European Commission adopted (30th of November 2016) an European Strategy on
Cooperative Intelligent Transport Systems (C-ITS), a milestone initiative towards
cooperative, connected and automated mobility.
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The objective of the C-ITS Strategy is to facilitate the convergence of investments and
regulatory frameworks across the EU, in order to seek the deployment of mature C-ITS
services in 2019 and beyond. This includes the adoption of the appropriate legal framework
at EU level by 2018 to ensure legal certainty for public and private investors, the availability
of EU funding for projects, the continuation of the C-ITS Platform process as well as
international cooperation with other main regions of the world on all aspects related to
cooperative, connected and automated ground vehicles. It also involves continuous
coordination, in a learning-by-doing approach, with the C-ROADS platform, which gathers
real-life deployment activities in Member States.
The C-ITS Platform Phase I results are reported in [32]. It has a second phase Work
Programme in which the Commission will work together with all relevant stakeholders in the
C-ITS domain to steer the development of a common security and certificate policy and
other accompanying documents needed for the deployment and operation of C-ITS in
Europe. Following the C-ITS Platform Plenary Meeting on 14th of June 2017 the first release
of the European C-ITS Certificate Policy has been agreed upon by all involved stakeholders
and is now available [34].

4.2.2.7. Oettinger RoundTable (DG CONNECT)
The Commission launched a dialogue between automotive and telecommunication/IT
industry to work on fast and secure communication systems to support automated driving.
The objectives of this dialogue are:


Discuss digital aspects of connected & automated driving, such as network coverage,
standards, interoperability, cybersecurity, etc.



Align the roadmaps of automotive and telecommunication industries,



Come up with a proposal for a pan-European, large-scale project that will provide
enabling connectivity

Figure 28: Oettinger round Table (DG CONNECT). Source [35]
The 5G Action Plan Implementation contains a 5G Connectivity Group composed of Member
States and EC. The Connectivity/5G Group is planned to start at Q2 2017 [36].
File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 135 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

5. IDENTIFICATION OF EXISTING GAPS
5.1. UAS
This section will go through some of the main regulations that have been previously
described and will emphasize in the main aspects that, from the authors’ point of view, lack
some aspects or could be more clear and detailed. The order that will be followed is the
same as in Section 3.1.

5.1.1. Commission Delegated Regulation (EU) 2019/945
This regulation, in spite of the fact that it is currently applicable, still lacks a certain level of
definition on how the main requirements to be fulfilled are going to be carried out by the UAS
manufacturers and operators. This causes that in most countries the regulation level of
applicability is still in a transition process and the measures are not officially accepted by
National Authorities.
More specifically, the two key aspects that still lack a uniform definition by the authorities
are:


Remote identification: As explained in Section 3.1.1, depending on the drone type,
it is a requirement for the manufacturers to integrate a method to remotely identify
the aircraft. However, as of now, although there are some hypothesis on the table
(ADS-B, 4G/5G, e-registration in the U-Space provider systems), no agreement has
been reached yet on how to accomplish this requirement.



Geo-awareness: In order to the UAS to integrate a geo-awareness system it is first
necessary for the EU states to divide the airspace with the restricted zones and this
has not been finalized yet.

5.1.2. Commission Implementing Regulation (EU) 2019/947
As with the Delegated Regulation (EU) 2019/945, some aspects of this regulation still lack
guidance in terms of applicability and will probably have to be modified or amplified. These
aspects will be briefly described organised by categories of operations.

5.1.2.1. Specific Category
5.1.2.1.1. LUC Certificate
The requisites that a UAS operator must match in order to acquire a LUC certificate still are
unclear and difficult to follow. The National authorities from EU countries still need to clarify
how this special authorisation process will be accomplished.

5.1.2.1.2. BVLOS in populated environments
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As described in Section 3.1.6, the implementing rule will have to be amended in order to
better define the requirements for operations in BVLOS in populated environments and over
assemblies of people. This is currently being handled by EASA, as it has published the NPA
described in Section 3.1.6. EASA proposes to consider the risk of these operations as high,
making the SORA process to end in a SAIL VI with maximum requirements of robustness
for the OSOs. Vehicles of less than 4 kg of MTOM over a populated area and with a kinetic
energy of less than 80 J over an assembly of people will be excluded of this criteria.

5.1.2.1.3. SORA methodology
Although it is not exactly defined as the unique methodology in the EU 2019/947, the
Guidance Material validates this methodology to perform the risk assessments for Specific
operations. Two aspects of this methodology still need to be further developed:


The methodology does not fully consider the risk of impact between a UAS and another
UAS, as it focuses in impacts with manned aviation.



The OSO number 13 still lacks from definition and this is currently being assessed by
EUROCAE’s WG105. It is planned to participate in this working group.

5.1.2.1.4. Standard Scenarios
As of now, only two Standard Scenarios have been published by EASA, and they consider
two very low risk operations. Some countries had already published their own standard
scenarios before the publication of EU 2019/947, and these scenarios considered other kind
of operations such as flights in Controlled Airspace of populated areas. It is still unclear
whether EASA will keep updating the Standard Scenarios in order to establish a more
general framework or not.

5.1.2.2. Certified Category
Practically all the requirements that are in place for operations in Certified Category still need
to be further developed in order to represent a comprehensive set of applicable rules. This
is likely to be done during the next years.
Probably, the same certification requirements as for light aircraft will be necessary to be
satisfied by the operators.

5.1.3. Opinion No 01/2020 'High-level regulatory framework for the
U-Space'
As its own name indicates, this is still an opinion, not a regulation, and it will most likely have
to be modified in the future. As of now, it has generated concern by same countries because
it separates the ATM providers from the U-Space Providers, privatising this last sector. This
poses a problem because in most of European countries the Air Services are a monopoly.
Apart from that, as the number of UAVs present in the cities grows, new aspects will have
to be regulated and there will have to be a binding between the U-Space regulation and both
the (EU) 2019/945 and (EU) 2019/947 regulations. Some aspects like remote identification
and geo-awareness are likely to be further developed in future regulations.

File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 137 of 155

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

5.1.4. Standards








UAS Design and construction: there are numerous standards for manned aircraft
which are scalable in application to UAS. However, these standards fail to address
the critical and novel aspects essential to the safety of unmanned operation (i.e.
Detect and Avoid, software BVLOS, C2, etc.). Lacking any regulatory
certifications/publications/guidance (type certificate (TC)/ supplemental type
certificate (STC)/Technical Standard Order (TSO)/AC), manufacturers and/or
operators require applicable industry standards capable of establishing an
acceptable baseline of D&C for these safety-critical fight operation elements such as
GCS to support current regulatory flight operations and those authorized by waiver
and or grants of exemption. Since the GCS is one of the most critical parts and
functions of the UAS needed to command and control UA remotely, the standards
applicable to traditional manned aviation’s airborne electronics (software, hardware,
integration, spectrum, etc.) may need to be considered for the UAS as well either in
the same manner and level or higher than that of the manned aviation aircraft to
provide the acceptable level of safety. Some industry standards such as RTCA DO278 may be applicable to the software aspects of the GCS. However, there are
currently no known industry standards that support the Design and construction of
UAS GCS especially.
UAS System Safety: numerous UAS airworthiness standards, appropriate
regulations, specific operational risk assessment (SORA) methodologies, and
system safety processes already exist. Any gaps that exist in standards applicable
to specific vehicle classes and weight are being addressed. While the applicant or
regulator will ultimately determine which standard is used, a potential gap is the lack
of an aerospace information report (“meta-standard”) in which the various existing
airworthiness and safety analyses methods are mapped to the sizes and types of
UAS (remotely controlled, optionally piloted, autonomous) to which they are most
relevant. Such a report should address design, production, and operational approval
safety aspects. Recently SAE’s technical committees SAE S-18, AS-4, G-32, G-34
and EUROCAE WG-105 and WG-114 9 have initiated liaison activities between
these technical committees to address UAS system safety and development
assurances.
Quality Assurance/Quality Control of UAS: although there are numerous
published QA/QC standards applicable to aviation/aerospace systems (primarily
manned), there is only one known published QA/QC standard that is specific to UAS
and it covers sUAS: ASTM F3003-14, Standard Specification for Quality Assurance
of a Small Unmanned Aircraft System (sUAS). A QA/QC standard in development
for manufacturers of aircraft systems is ASTM WK51467, New Specification for
Quality Assurance for Manufacturers of Aircraft Systems but it is not UAS-specific.
There appears to be a need for a QA/QC standard applicable to UAS over 23 kg.
Existing avionics standards for UAS: as the size of UAS scales down, airborne
equipment designed to existing avionics standards are too heavy, large, and/or
power hungry. Therefore, new standards may be necessary to achieve an
acceptable level of performance for smaller, lighter, more efficient, more economical
systems. For example, it is unclear how to apply some of the major avionics
subsystems such as TCAS II, automatic dependent surveillance-broadcast (ADS-B)
(IN and OUT). This has implications on existing NAS infrastructures (Air Traffic
Radar, SATCOM, etc.), ACAS, etc. Moreover, new standards are required to handle
the traffic congestion. Some of the major areas of concern include the reliability and
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cybersecurity of the command and control (C2) data link, use of DOD spectrum (and
non-aviation) on civil aircraft operations, and enterprise architecture to enable USpace, swarm operations, autonomous flights, etc. Cybersecurity, in particular, shall
be an important consideration in the development of avionics systems.
UAS Navigation Systems: there are a lack of standards specifically for UAS
navigation. There are a lack of navigation standards in novel environments where
aircraft typically do not operate such as in “urban canyons.” Challenging
environments may invoke capabilities such as vision-based navigation. Otherwise,
UAS could use existing ground infrastructure such as very high frequency (VHF)
omni-directional range (VOR), non-directional beacons (NDB), instrument landing
systems (ILS), and satellite infrastructure (GPS), which has vast coverage, and make
use of the new enhanced, long-range navigation (eLORAN) standards in
development. UAS navigation can leverage many of the same standards used for
manned aircraft, but at a smaller scale and lower altitudes.
Protection from Global Navigation Satellite Signals (GNSS) Interference
Including Spoofing and Jamming. There are standards in place for spoofing and
jamming mitigation for manned aircraft. However, these standards are currently
being updated to reflect increasing demands on GNSS systems, ongoing efforts to
improve mitigation measures/operational needs, and heightened awareness of
nefarious activities using spoofing and jamming technologies. Given the fact that
manned aircraft standards are being updated/improved, there is a significant gap
with how these standards may be applied to UAS platforms. See the command and
control section for related discussion.
Detect and Avoid (DAA) Capabilities. No published standards have been identified
that address systems that provide a DAA capability for UAS that do not have the
size, weight, and power (SWAP) available as required by the current. In addition, a
lack of activity in the design, manufacture, and installation of low SWAP systems to
provide a DAA capability impairs the EC’s ability to establish a standard for those
systems.
Software Considerations and Approval. Standards are needed to address
software considerations for UAS operations, control stations, and associated
equipment. The majority of the current resources from manned aviation (standards,
regulations, ACs, orders, etc.) are targeted at traditional aircraft and do not address
the system of systems engineering used in UAS operations comprising man,
machine, the NAS, and integration. UAS standards related to software dependability
must properly account for all the unknown risks and potential safety issues (e.g.,
DAA, cybersecurity) during the software design, development, and assurance
processes.
UAS Cybersecurity. Cybersecurity needs to be considered in all phases of UAS
design, construction, operation, maintenance, and training of personnel (pilots,
crews, others).
Electrical Systems. The existing manned aviation published industry standards are
not adequate in addressing the highly demanding needs of the UAS industry
regarding electrical systems, wiring, EWIS, electrical load analysis, aircraft lighting,
etc. These areas (electrical systems, wiring, EWIS, etc.) are also not covered for
ground control stations, auxiliary systems, etc.
Power Sources and Propulsion Systems. Standards are needed for UAS power
sources and propulsion systems.
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Noise, Emissions, and Fuel Venting. No published standards have been identified
that address UAS-specific noise, emissions, and fuel venting standards and
requirements.
Mitigation Systems for Various Hazards to UAS. There are no UAS-specific
standards in the areas of hazard mitigation systems for bird strikes on UAS, engine
ingestion, hail damage, water ingestion, lightning, electrical wiring, support towers,
etc.
Parachute or Drag Chute as a Hazard Mitigation System in UAS Operations
over People (OOP). Standards are needed to address parachutes or drag chutes
as a hazard mitigation system in UAS operations, particularly OOP, from the
perspectives of EASA Type Certification (TC), Production Certificates (PC) and
Airworthiness Certificates (AC).
Maintenance and Inspection (M&I) of UAS. M&I standards for UAS are needed.
Enterprise Operations: Level of Automation/Autonomy/Artificial Intelligence (AI).
Neither the current regulatory framework nor existing standards support fully
autonomous flights at this time.
Privacy. UAS-specific privacy regulations are needed as well as standards to enable
the privacy framework. Privacy law and rulemaking related to UAS, including topics
such as remote ID and tracking, are yet to be clearly defined.
Beyond Visual Line of Sight (BVLOS). Although there is an existing BVLOS
standard with supplemental revisions in the works and a best practices document,
robust BVLOS operations will require a comprehensive DAA solution, Remote ID,
and UTM infrastructure to be completely effective. Additional safety measures must
be considered such as reduced limits on energy transfer; weight; speed; altitude;
stand-off and redundant systems for power; collision avoidance; positioning; loss-ofcontrol automatic soft landing; and methods for two-way communications between
the competent operator and worker supervisor(s) or workers to ensure safety of
BVLOS operations.
UAS Operations and Weather. No published or in-development standards have
been identified that adequately fill the need for flight planning, forecasting, and
operating UAS (including data link and cockpit/flight deck displays), particularly in
low altitude and/or boundary layer airspace.
UAS Data Handling and Processing. Given the myriad of UAS “observation”
missions in support of public safety, law enforcement, urban planning, construction,
and a range of other applications, and given the diversity of standards applicable to
the UAS lifecycle, a compilation of best practices is needed to identify standardsbased “architectural guidance” for different UAS operations.
UTM/U-Space Services Performance Standards. UTM/U-Space service
performance standards are needed.
Remote ID and Tracking: Direct Broadcast. Standards are needed for transmitting
UAS ID and tracking data with no specific destination or recipient, and not dependent
on a communications network to carry the data. Current direct broadcast standards
for aviation and telecommunications applications do not specifically address UAS
operations, including secure UAS ID, authentication, and tracking capabilities, and
specifically when UAS operations are conducted outside ATC.
Remote ID and Tracking: Network Publishing. Standards are needed for secure
UAS ID, authentication, and tracking data transmitted over a secure communications
network (e.g., cellular, satellite, other) to a specific destination or recipient. Current
manned aviation standards do not extend to the notion of transmitting UAS ID and
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tracking data over an established secure communications network to an internet
service or group of services, specifically the cellular and satellite networks and cloudbased services. Nor do they describe how that data is received by and/or accessed
from an FAA-approved internet-based database.
Geo-fence Provisioning and Handling. There is a need for a best practices
document to inform manufacturers of the purpose, handling, and provisioning
requirements of geo-fences.
UAS Inspections of Power Plant and Industrial Process Plant Assets. No
published standards have been identified for inspections of power plant and
industrial process plant assets using UAS.
UAS in Airport Operations. No published or in development standards have been
identified for UAS usage in airport operations.
Training and Certification of UAS Flight Crew Members Other Than the Remote
Pilot. There is a standards gap with respect to the training and/or certification of
aircrew other than the RPIC specifically around the following:
o Functional duties of the crew member
o

Crew resource management principles

o

Human factors

o

General airmanship and situational awareness, and

o

Emergency procedures

o

UAS Maintenance Technicians. Standards are needed for UAS maintenance
technicians.



UAS Forward-Looking Infrared (IR) Camera Sensor Capabilities. UAS standards
are needed for IR camera sensor capabilities. A single standard could be developed
to ensure IR technology meets the needs of public safety missions, which would be
efficient and would ensure an organization purchases a single camera to meet
operational objectives.



Need for Command and Control Software Specifications for Automated
Missions during Emergency Response. While standards exist for software
specifications to complete automated missions, there remains a need to encourage
the user community to purchase professional grade equipment that is compliant with
these standards, rather than using low-cost, consumer grade equipment.

5.2. UGV
For the sake of simplicity and uniformity, this section starts analysing the higher level
regulation (UNECE) and continues to the lower levels (EU). Finally, it concludes with a series
of proposals that, from the authors point of view, are missing in current existing regulations
in a detail enough that would avoid ambiguities in future applications of UGVs or ideas that
are global enough that could not be added to just one existing regulation.

5.2.1. UNECE-ITC
5.2.1.1. Vienna conventions
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This section exposes potential modifications that could be applied to both conventions; every
section is divided into overall modifications that would not fit to just one article in particular
and specific modifications regarding one particular article.
There is one common idea to both conventions and that is that they took place several years
ago when technology had not reached the level of development we are experiencing today;
therefore, their articles and overall idea might have become obsolete in some points, despite
having received some amendments.

5.2.1.1.1. Convention on Road Traffic
5.2.1.1.1.1. Potential general amendments
Looking in the long term, where UGVs and conventional vehicles will share roads it might
be worth to contemplate different limitations for both types of vehicles, at least in the first
stages; for examples, speed limits, overtaking rules, etc.
Some situations might not be fully comprehended and/or managed by autonomous vehicles
and it might be a good idea to specifically regulate an UGV’s behaviour in such
circumstances. Some of these situations could include:


Level-crossings.



Moving bridges



Moving barriers

5.2.1.1.1.2. Potential specific sections to be modified
Article 8 is usually proposed ( [11], [37], among others) as one of the main articles to be modified
in order not to hinder autonomous technology development; in his sense, several gaps arise
after a more detailed analysis of all its articles:



Article 1 – Definitions: the current definition of “driver” refers to a person but at high
levels of automation this concept relies exclusively on the vehicle itself, without any
human being directly involved. This turns crucial for higher levels of automation when
the system is in charge of monitoring the environment. Also remote supervision
needs to be included in the concept of driver/operator.



Article 6 – Instructions given by authorized officials: a very specific gestures
code could be established, since a machine can only understand what it has been
programmed to read.



Article 8 - Drivers: This chapter needs major amendments, for example:
o

It states that the vehicle should have a driver but the definition of “driver”
might need to be updated (see Article 1).

o

Regulate the remote operation of the vehicle.

o

One of the main goals of achieving high and full automation (levels 4 and 5
respectively) is for the human/s on board to stop paying attention to the outer
world so he/she can focus on other activities. Such objective directly
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interferes with this article (especially paragraph 6) which currently strongly
advises to the driver to minimize, at all times, any activity other than driving.


Article 15 – Special regulations relating to regular public-transport service
vehicles: In the future, UGVs might be used for public-transport services, in which
case they might need special regulations (traffic preference, special lanes, etc.)



Article 31 – Behaviour in case of accident: it could be a good idea to add special
procedures for UGVs, since they cannot reason as a human can.



Article 32 – Rules of the use of lamps: it might be a good idea for an autonomous
vehicle to announce, by means of light signals, when it is being controlled or when it
is being operated by an actual human; in a similar way taxis announce their service.



Article 35 – Registration: software becomes of utmost importance for UGVs,
therefore it could be relevant to add the vehicle’s software version in the vehicle
documentation.



Article 38 – Identification marks: in a similar way to the proposal for Article 32,
marking the UGVs would allow people to easily identify them. Markings could refer
to the vehicle function to be remotely piloted and to the actual moment when the
systems are activated.



Article 41 – Driving permits: special permits for the operation of UGVs could be
contemplated.

5.2.1.1.2. Convention on Road signs and signals
5.2.1.1.2.1. Potential overall amendments
Priority circulation implies people interaction, head movements, hand signs and this could
be standardized and implemented in these systems. However, since unmanned vehicles do
not have a person that can perform such gestures, a set of equivalent gestures would need
to be added so that unmanned vehicles are able to communicate equivalent messages
(maybe through a text message in a display).

5.2.1.1.2.2. Potential specific sections to be modified
This section focuses on specific issues related to particular chapters and articles of the
convention.


Article 1 – Definitions:
o

It could include a definition for special lanes for UGVs

o

Vehicle states are divided into two categories (standing and parked). Adding
the different modes of circulation could facilitate treatment of other articles
and future amendments.
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The definition of “Driver” only contemplates a person, but for a UGV there is
no pure human driving. Inclusion of remote operation and supervision
concepts would be necessary.



Article 5: Signals focused exclusively on UGVs could be added.



Article 6: Should a new type of signal (as proposed above) be developed, new
placement regulations should be developed. The size of the sign and their distances
between them and the issue they are referring to is currently determined so the driver
has enough time to fully comprehend it at a certain speed, which could be revised.



Article 8: Should a new type of signal be developed (as proposed above), their
“language” should be defined to allow interoperability circulation across borders and
manufacturers.



Article 10 – Priority signs: Priority management by the software behind UGVs
could be regulated.



Article 26 bis: it could be worth contemplating reserved lanes for UGVs



Article 29 bis: this article could regulate how UGVs should manage temporary
markings, signs and signals.

5.2.2. UN Regulations
Most current legislation regarding technical requirements (especially UN Regulations) deal
with different systems separately. When assessing autonomous driving such approach
should broad up and include tests/checks for the vehicle as a whole since there is a high
degree of interaction among different systems, especially for level 3 and above vehicles.
Section 4.2 explained how the WP.29 developed several UN Regulations within the scope
of the 1958 agreement and the current section focus on potential revisions regarding present
and future autonomous operations.
UN Regulation No. 79 is very frequent in a lot of references proposing amendments ( [37],
[38], [28], [10], among others) for UGVs and a more detailed analysis of all the Regulations
have been performed:


UN Regulation No. 10. Uniform provisions concerning the approval of vehicles with
regard to electromagnetic compatibility: LIDAR and other obstacle-warning
technologies used by remotely piloted vehicles could affect electromagnetic
compatibility.



UN Regulation No.13-H. Uniform provisions concerning the approval of passenger
cars with regard to braking: it does cater for “Automatically Commanded Braking” but
it may require some examination [28].



UN Regulation No. 35 Uniform provisions concerning the approval of vehicles with
regard to the arrangement of foot controls: high level automation vehicles might modify
(even omit) conventional foot controls and new controls might appear.



UN Regulation No. 48. Uniform provisions concerning the approval of vehicles with
regard to the installation of lighting and light-signalling devices: since high level
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automation vehicles do not need to have a human on-board, lighting and lightsignalling devices features might need to be reconsidered.


UN Regulation No. 79 Uniform provisions concerning the approval of vehicles with
regard to steering equipment: removing the current speed limitation (10 Km/h) of
automatic steering functions would allow changing lane autonomously [11].



UN Regulation No. 116. Uniform provisions concerning the protection of motor
vehicles against unauthorized use: UGVs offer more entrance ways to unauthorized
use beyond the conventional theft due to their greater connectivity and increasing
levels of electronic control and autonomous operation capabilities, so these provisions
would need to be revised.



UN Regulation No. 121. Uniform provisions concerning the approval of vehicles with
regard to the location and identification of hand controls, tell-tales and indicators:
similar to regulation No 12, hand controls are likely to be changed.

5.2.3. UN Rules
Regarding the safety integration of (semi)autonomous vehicles the most relevant rule is:


UN Rule No. 2 - Uniform provisions for periodical technical inspections of wheeled
vehicles with regard to their roadworthiness: UGVs might need more thorough
inspections and further tests to ensure they are able to drive safely (both for their
safety and for the safety of the rest of the actors in the road).

5.2.4. GTR Regulations
As it has been explained in section 4.1, UNECE developed a series of regulations
concerning technical regulations for wheeled vehicles and its equipment and parts. Some of
these regulations have been analysed for potential modifications in order to take into
account the specificities associated to the integration of (semi-)autonomous vehicles. The
following list offers a summarized view of such regulations likely to be updated:


UN GTR No. 5 – Technical requirements for on-board diagnostic systems (OBD)
for road vehicles. The more tasks UGVs will have to perform, the more complex
their on-board diagnostic systems will need to be.



UN GTR No. 8 – Electronic stability control systems. Similarly to the rule number
5, UGVs will eventually control all driving tasks including their stability systems.



UN GTR No. 9 – Pedestrian safety. Since safety is one of the most important issues
regarding UGVs, this rule might need to be profoundly revised to ensure pedestrian
safety has the appropriated level.

5.2.5. European level
The directives and regulations exposed in 4.2.1 are likely to need modifications:


Directive 2007/46/EC: UGVs singularities on operation and design are likely to
lead to modifications on such regulations.
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Directive 2014/45/EU: UGVs might need new procedures in order to check their
roadworthy condition and safety standards.



Regulation (EC) 561/2006 and Regulation (EU) No 165/2014 for the deployment
of truck platooning, since they deal with driving/resting times and digital tachograph
respectively.



Directive 2009/103EC and Directive 85/374/EEC might be affected regarding
responsibilities between drivers and vehicle manufacturers.
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6. CONCLUSIONS
The purpose of this report was to analyse all regulatory framework and standards that are
currently applicable to HUUVER solution, taking into account those applicable to UAS and
UGV systems. This analysis has also included the identification of existing regulatory and
standardisation gaps that could affect to HUUVER solution.
The standardization and regulatory framework addressed in this document will be used,
including the identified gaps, to develop the standardization and regulatory
guidelines/recommendations for HUUVER solution and to contribute to on-going regulatory
framework and standardization groups along Task 6.2, Task 6.3 and Task 6.4.
The analysis performed in this document has taken inputs from the current EU Regulation
to UAS, EASA guidance material and acceptable means of compliance, EASA Opinions,
EASA Notice of proposed amendment.
Regarding the regulatory framework for UAS, the EU Regulations are on develop and some
issues are not still defined, which have been identified on gaps section.
Regarding the standards applicable to UAS, they are numerous but most of them are
focused on manned aviation. The absence of tailored standards of UAS is well known for
the principal Standards’ Organizations and there are many Organizations working on the
development of standards based on the current Regulation. In the scope of Task 6.2, Task
6.3 and Task 6.4, the progress of these working groups will be closely monitored.
Regarding the regulatory framework and standardisation for UGV, the majority of these are
focused on autonomous vehicles and manned vehicles. There is no specific regulation for
remotely operated unmanned ground vehicles. This autonomous technology is rapidly
growing and the regulation efforts focus on autonomous vehicles without specifying whether
they are remotely operated or not.
Taking into account the above analysis, the conclusion that the HUUVER solution could fully
be in line with the existing regulation and standards has been reached.
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ANNEX I: Sample form for the application of an authorisation to
fly in the ‘specific’ category
Data protection: Personal data included in this application is processed by the competent authority
pursuant to Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016
on the protection of natural persons with regard to the processing of personal data and on the free
movement of such data, and repealing Directive 95/46/EC (General Data Protection Regulation). It will
be processed for the purposes of the performance, management and follow-up of the application by the
competent authority in accordance with Article 12 of Regulation (EU) 2019/947.
If you require further information concerning the processing of your personal data or exercising your
rights (e.g. to access or rectify any inaccurate or incomplete data), please refer to the contact point of the
competent authority.
The applicant has the right to make a complaint regarding the processing of the personal data at any
time to the national Data Protection Supervisor Authority.
UAS operator data
1.1 UAS operator registration number
1.2 UAS operator name
UAS data
2.1 Manufacturer

2.2 Model

2.3 Serial number or UA registration mark if applicable

2.4 Configuration:

2.5 MTOM

Aeroplane Helicopter Multirotor Hybrid/VTOL
Lighter than air/other

2.6 Maximum

2.7 Maximum
dimensions

airspeed

Operation
3.1 ConOps

3.2 Operation manual available

yes no

File: HUUVER D6.1 Standardisation and regulatory analysis report v1.01
Page 152 of 155

characteristic

Hybrid UAV-UGV for Efficient Relocation of
Vessels

D6.1 - Standardisation and Regulatory Analysis
report

3.3 Predefined risk assessment (PDRA) (if applicable)
3.4 If the operation complies with a PDRA published by EASA, provide all the information and documentation
identified in it.
3.5 If the operation does not comply with a PDRA published by EASA, provide the operational risk assessment
in accordance with Article 11 of Regulation (EU) 2019/947
3.6 Mitigations and operational safety objectives (OSOs)
3.7 Insurance cover will be in place at the start of the yes no
UAS operations
I, the undersigned, hereby declare that the UAS operation will comply with:
— any applicable Union and national rules related to privacy, data protection, liability, insurance, security and
environmental protection;
— the applicable requirement of Regulation (EU) 2019/947; and
— the limitations and conditions defined in the authorisation provided by the competent authority.
Date

Signature
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ANNEX II: Sample form for the technical specifications of the UAS
LANDING GEAR
yes no
Type
Fixed Retractable Other
Characteristics
Wheels Skids Legs Other
CONSPICUITY CHARACTERISTICS (2)
Paint (1):
Lights (2)
yes no
Intensity:
Aircraft visibility lights:
Control lights (flight mode or alert indicators, etc.):
PROPULSION (3)
Electrical Combustion Hybrid Other
Description:
Note: Provide a brief description (for example, push/pull systems, coaxial systems in the case of
multirotors, combined systems, etc.).
SYSTEMS
Propellers Turbines Other
Description:
Control and/or positioning system (4)
FLIGHT CONTROLLER (5)
Manufacturer: Model:
Description:
FLIGHT TERMINATION SYSTEM (6)
Description:
FLIGHT MODES (7)
Description:
GROUND CONTROL STATION (8)
Radio emitter:
Manufacturer: Model:
Mobile/computer application:
Manufacturer: Model:
Other:
Manufacturer: Model:
CONTROL COMMUNICATION LINK
Description (frequency):
TELEMETRY COMMUNICATION LINK
yes no
Description (frequency):
VIDEO SYSTEM COMMUNICATION LINK
yes no
(FPV)
Description (frequency):
PAYLOAD COMMUNICATION LINK
yes no
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Description (frequency):
PAYLOAD (9)
yes no
TYPE
Fixed Interchangeable
Description:
OPERATION LIMITS (10)
Maximum operating height:
Max airspeed:
Weather conditions:
SAFETY SYSTEMS/SAFETY NETS AND AWARENESS (11)
DETECT AND AVOID yes no
Description:
GEO-FENCING OR GEO-CAGING yes no
Description:
TRANSPONDER yes no
Description:
SYSTEMS FOR LIMITING IMPACT ENERGY yes no
Description:
OTHER
Description:
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