
 

 

 

  

 

  

  

 

AW-Drones proposed 

standards – 2nd iteration 

(SORA) 
 D4.2 

 AW-Drones 

 Grant:  824292 

 Call: H2020-MG-2-3-2018 

 Topic: Airworthiness of mass-market drones 

 Consortium coordinator:  Deep Blue 

 Edition date:  28 February 2021 

 Edition:  00.01.00 

Ref. Ares(2021)1578700 - 02/03/2021



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (SORA) 
This deliverable is part of a project that has received funding from the 
European Union’s Horizon 2020 Research and Innovation programme
under grant agreement no. 824292 

 

 

 

 
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 
PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      2

  

 

Authoring & Approval 

Authors of the document 

Name/Beneficiary Position/Title Date 

Filippo Tomasello/EUSC WP4 Leader 10/12/2020 

Costantino Senatore/EUSC Project member 10/12/2020 

Matteo Natale/EUSC Project member 10/12/2020 

Gregoire Faur/DELAIR Project member 10/12/2020 

Ronald Liebsch/DJI Project member 10/12/2020 

Christos Petrou/FSF Project member 10/12/2020 

Stratos Arampatzis/Ortelio Project member 10/12/2020 

Marta Ribeiro/TUD Project member 10/12/2020 

Koen Williame/Unifly Project member 10/12/2020 

Hans Schrauwen/Unifly Project member 10/12/2020 

Tobias Lundby/Unifly Project member 10/12/2020 

Tom Van Birgelen/NLR Project member 10/12/2020 

Hans Brants/NLR Project member 10/12/2020 

Joost Vreeken/NLR Project member 10/12/2020 

Noam Hellman/IAI Project member 10/12/2020 

Alkiviadis Tromaras/CERTH Project member 10/12/2020 

Aristotelis Spiliotis Project member 10/12/2020 

Sebastian Cain/DLR Project member 10/12/2020 

Reviewers internal to the project 

Name/Beneficiary Position/Title Date 

Damiano Taurino/DBL Project coordinator 24/01/2021 

Marco Ducci/DBL Deputy coordinator 24/01/2021 

 

Rejected By - Representatives of beneficiaries involved in the project 

Name/Beneficiary Position/Title Date 

   

 

Document History 

Edition Date Status Author Justification 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (SORA) 
This deliverable is part of a project that has received funding from the 
European Union’s Horizon 2020 Research and Innovation programme
under grant agreement no. 824292 

 

 

 

 
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 
PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      3

  

 

00.00.1 10/12/2020 Draft Matteo Natale 
(EUSC) 

First draft including contributions 
from all partners 

00.01.00 06/02/2021 First issue Marco Ducci (DBL) First issue after internal revision 

00.01.01 28/02/2021 First issue Marco Ducci (DBL) Final issue after EASA workshop 

     

     

 

  



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (SORA) 
This deliverable is part of a project that has received funding from the 
European Union’s Horizon 2020 Research and Innovation programme
under grant agreement no. 824292 

 

 

 

 
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 
PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      4

  

 

AW-Drones 
 

 

Abstract  

The AW-Drones project aims at harmonizing the European drone regulatory framework by supporting 
the rulemaking definition process via the application of the existing standards which are deemed 
pertinent to the UAS domain. This document presents the second iteration of results deriving from the 
assessment of standards considered potentially compliant to the criteria set by the Specific Operations 
Risk Assessment methodology (SORA), as recommended by the European Aviation Safety Agency 
(EASA) as Acceptable Means of Compliance (AMC) to Article 11 of EU Regulation 947/2019. For each 
SORA criterion, the assessment provides a list of standards offering at least a partial coverage, the gaps 
which prevent a complete coverage, and a list of recommendations to cover each gap for fully meeting 
the criterion. 

 

Note: the first iteration of the AW-Drones assessment of standards for the U-Space is included as a 
separate document after the end of the SORA document.
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Executive Summary 

The AW-Drones project aims at harmonizing the European drone regulatory framework by supporting 
the rulemaking definition process via the identification of existing standards which are deemed 
pertinent to the drone domain.  
This document presents the results of the second iteration of the assessment of standards considered 
potentially compliant to the criteria set by the Specific Operations Risk Assessment methodology 
(SORA) in the European Aviation Safety Agency (EASA) Acceptable Means of Compliance (AMC) to 
Article 11 of EU Regulation 947/2019. For each SORA criterion, the assessment provides a list of 
standards offering at least a partial coverage, the gaps which prevent a complete coverage, and a list 
of recommendations to cover each gap and fully meet the criteria. 
 
The full assessment of the standards was preceded by a data collection phase which entailed a 
preliminary mapping of the collected standards with the SORA. This led to the identification, for each 
criterion, of a set of standards potentially suitable to support compliance. 
According to the assessment methodology defined by the project in Work Package 2, the assessment 
focused on the following cases: 

 CASE 1: one or more standards that are potentially suitable to comply with a given criterion 
are identified;  

 CASE 2: there is no standard fully covering a given criterion, thus a gap is identified.  
Thus, for each SORA criterion and (in Part I) and U-Space service (in Part II), this document presents: 

 A list of standards that are in part or fully covering the criterion, ranked by a global score 
obtained by assessing each standard. 

 A list of gaps identifying aspects that are not adequately covered by existing standards. Gaps 
are also given a score. 

 Recommendations about the preferred standards and suggested strategies to fill the identified 
gaps based on their score. 

 
The assessment was carried out for all criteria stemming from the SORA methodology, including: 

o Ground Risk Mitigations 
o Tactical Mitigations Performance Requirements (TMPR) 
o Operational Safety Objectives 
o Adjacent Area/Airspace considerations 

 
From the analysis carried out the following conclusions can be made: 

 For most SORA criteria that are applicable to Specific Assurance and Integrity Level (SAIL) VI 
there is at least a partial coverage from existing standards. The absence of full coverage, or the 
fact that a standard may not ultimately be recommended derives from several reasons: 

o Standards often have a low maturity as they are still in a development phase  
o Standards are only covering part of what SORA requires 
o Standards have a limited scope (e.g. Maximum Take-off Mass (MTOM) less than 25kg, 

only rotorcraft, etc.) 
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o Standards that were developed for manned aviation can be too demanding for the 
UAS sector and hardly applicable in practice 

It is recommended that: 

 The coverage identified in this document after the second iteration of project AW-Drones, is 
published by the project as the unique European Meta-Standard supporting the application of 
the SORA methodology for the specific category of operations. 

 The European Commission, supported by EASA, brings the gaps identified in this study to the 
attention of the European UAS (Unmanned Aircraft System) Standard Coordination Group 
(EUSCG) to initiate actions to fill the gap.   
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1 Introduction 

 Standards’ assessment in the context of AW-Drones 

The lack of clear standards is holding back the development of the drone-related business, both at a 
global level and in Europe. Several studies and surveys identify a reliable regulatory and 
standardization framework as a main potential booster for the drone business. Therefore, to foster 
the growth of a safe drone usage, there is a need to implement coherent and interoperable global 
standards and regulations for drones in the European Union (EU). The EU’s Horizon 2020 Research and 
Innovation Program funded AW-Drones to tackle these issues and guide future EU drone regulation. 
AW-Drones contributes to harmonize the European Union’s (EU’s) drone regulation and standards, 
supporting the rulemaking process for the definition of rules, technical standards and procedures for 
civilian drones to enable safe, environmentally sound and reliable operations in the European Union. 
In order to achieve this, one of the sub-goals of the project is to propose a well-reasoned set of 
technical standards for operations, appropriate for all relevant categories of drones. 
A work plan has been formulated to collect and assess existing and planned standards. The effort is 
split into three main technical work packages (WP):  

 WP2 - Development of a methodology for categorization and assessment 

 WP3 - Collection and categorization of standards that might be applicable for UAS 

 WP4 - Assessment of these standards to evaluate their feasibility to support this process in 
order to derive a set of standards that are validated and found applicable. 

While the first activity was carried out only at the beginning of the project to set the ground for all the 
subsequent work, both the data collection and the assessment of the standards is carried out 
iteratively over the course of the three years of the project. In particular during the first year (2019) 
the project focused on the collection and assessment of standards potentially suitable to support the 
demonstration of compliance to the criteria in the Specific Operations Risk Assessment methodology 
(SORA). The SORA methodology is officially published by EASA as Acceptable Means of Compliance 
(AMC) to Article 11 of EU Regulation 947/2019 [1] but currently lacks guidance on which technical 
standards the drone operators could use. The second iteration of the project focuses on integrating 
the first iteration’s work on standards applicable to the SORA methodology, while including an 
assessment of standards deemed applicable to the identified U-space services. 
This document provides the results of the aforementioned assessment. In line with the iterative 
approach of the AW-Drones project, this deliverable provides the second iteration results of a living 
document that was updated regularly during the project to include updates related to the standards 
assessed and inputs from relevant UAS industry stakeholders (e.g. EASA, Standard Making Bodies, 
Operators, etc.). 
We acknowledge that the amount of information contained in this document might affect its 
readability. For this reason, the AW-Drones project has developed an online repository (alias 
“metastandard”) where the same information is accessible in an easier way allowing consultation to 
any user. Authorized users, such as EASA and the standard design organizations (SDO) have the 
privilege to comment the content of the repository and propose updates and changes. 

 Purpose and scope of this document 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (SORA) 
 

 

 

 

 
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 
PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      8

  

 

As reported in the section above, the full assessment of the standards was preceded by a data 
collection phase which entailed a preliminary mapping of the collected standards with SORA criteria. 
This led to the identification of a set of standards potentially suitable to support compliance. 
According to the assessment methodology defined in [2], the assessment that is presented in this 
document is focused on the following cases: 

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

 CASE 2: there is no standard fully covering a given criterion/service, thus a gap is identified.  
For each SORA objective and mitigation (in Part I) and U-Space service (in Part II) this document will 
therefore present: 

 A list of standards that are covering it in part or fully, ranked by a global score obtained by 
assessing each standard according to the methodology described in [2]. 

 A list of gaps identifying aspects that are not adequately covered by existing standards. Gaps 
are also given a score based on the criteria listed in [2]. 

 Recommendations about the preferred standards and suggested strategies to fill the identified 
gaps based on their score. 

 
The aforementioned assessment was carried out for all criteria stemming from the SORA methodology: 

 Ground Risk Mitigations 

 Tactical Mitigations Performance Requirements (TMPR) 

 Operational Safety Objectives 

 Adjacent Area/Airspace consideration. 
 
With respect to the standards considered in the analysis, the scope was limited considering the 
following aspects: 

 Standards that were still in planning phase were not considered, except when the first draft 
was already available. 

 The maturity of the standards is updated to the last assessment conducted. This may have or 
may change by the next iteration of the project. 

 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 we 
provide a preliminary assessment based on the publicly available information. 1 

Moreover, OSO #4 – ‘UAS developed to authority recognized design standards’ is not addressed 
because a more comprehensive analysis is needed in coordination with EASA.  
It shall be emphasized that the assessment did not address the technical quality of the individual 
standards. It was assumed that each standard was adequate to fulfil the scope for which it was 
developed, and hence the assessment only evaluated the standard’s capability to address the criteria. 
 

 

 

1 To cope with this issue the AW-Drones project is working to establish agreements with the main Standard Making 

Bodies (e.g. ASTM, EUROCAE, SAE) to obtain access to their standards for the exclusive purpose of the 

assessment. 
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 Structure of the document 

This document has five sections: 

 Section 1 provides an introduction, defines the scope of the document, and presents its 
structure.  

 Section 2 provides an overview of the results related to the assessment of technical standards 
for their effectiveness to fulfil SORA criteria. The results are presented in a synthetic way to 
show the coverage of SORA criteria at each level of robustness. Where the coverage is not full, 
gaps are identified and briefly summarised. 

 Section 3 contains a detailed overview of the assessment. For each SORA criterion the 
following information is provided: 

o The description of the criterion as it was published in the AMC & GM to Commission 
Implementing Regulation (EU) 2019/947 [1]; 

o A list of standards that could be used to fulfil the criterion with their overall score that 
take into account the maturity, type of standard, effectiveness to fulfil the criterion, 
cost of compliance, environmental impact and impact on EU industry competitiveness. 
For details regarding the assessment methodology, the reader should refer to the AW-
Drones Annex with the individual standards’ assessments Excel document. 

o A list of gaps identified where there are no standards fully covering the whole 
criterion. Gaps are also evaluated in terms of different criteria to rank them and help 
identify the priorities and possible recommendations. 

 Section 4 provides the conclusions and highlights the main recommendations that stem from 
the analysis presented in Section 3. 

 Annex 1 includes the detailed assessment of each individual standard that has been taken into 
account as potentially suitable to meet the SORA criteria. In this Annex the reader will find the 
rationale behind the global score assigned to each standard. 

 How to Read This Document 

This section highlights the main features of the tables describing the assessment of each standard, as 
outlined in Section 3 ‘Detailed Results’. It explains how the information is presented and how to 
effectively read the results presented. 

The figures below are taken as representative examples in portraying how each SORA criterion 
evaluates the extent of coverage and possible gaps arisen from the assessment of standards 
considered, where the following guideline applies: 

o A white cell indicates that a standard is required; 
o Grey shading indicates that a standard is not required. 

1.4.1 Requirement description table  

Each sub-section under Section 3 starts with a table with the criteria as defined in [1]. The table below 
provides an example of what these tables look like.  
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Figure 1 Criterion description example 

A Criterion Description table provides a detailed description of the safety criterion to be met for a 
SORA objective or mitigation. The columns are divided as follows: 

Criterion 

Each SORA objective or mitigation has to meet one or more criteria. The column ‘criterion’ numbers 
these criteria for each objective or mitigation. In case there is more than one criterion, all criteria have 
to be fulfilled. 

Robustness 

Lists the applicable levels of robustness with which the specific objective or mitigation shall be 
implemented in order to meet a specific SAIL level. The level of robustness is computed by combining 
the level of robustness for the level of Integrity (the safety gain deriving from the application of the 
mitigation) and the level robustness for the level of Assurance (the method of proof used to 
demonstrate that the safety gain has been achieved). 

For the Operational Safety Objectives (OSO), the criteria for which a standard is not required are 
highlighted in grey, while those for which a standard would be needed are white.  

Description 

The actual description of the criteria as extracted from the relevant SORA Annexes. 

1.4.1 Summary of standards assessed for a given criterion 

The table summarises the list of standards that could be used to fulfil the criterion with their related 
level of effectiveness to fulfil the criterion. The columns are divided as follows: 
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Figure 2 Example of a standards' effectiveness in fulfilling a SORA criterion 

Standard title, SDO, Doc. Reference 

Provide the title of the standard, the standard-making body, and the relevant document reference. 

Robustness 

For each criterion, ‘robustness’ indicates the effectiveness of the standard to fulfil the SORA criterion, 
for the levels Low, Medium and High. In this area P means that the coverage is Partial and F that the 
coverage is Full. If the cell is blank it means that the standard does not cover the criterion. A grey cell 
means that a standard is not required. 

The consortium assessed standards that are available for free; standards that need to be purchased 
were only included if already available to one of the consortium partners, else this was done only on 
basis of the summary of the standard, when available. Standards that were still under development 
could only be assessed on basis of their Terms of Reference or their Statement of Work. The scores of 
these assessments could therefore only be based on expectations, which is indicated by placing these 
scores between brackets, i.e. ‘(P)’ and ‘(F)’, respectively indicating a potential partial or full coverage. 

1.4.2 Coverage detail 

The Coverage Detail table gives additional information regarding the standard’s evaluation, along with 
the gaps identified for each standard in fulfilling a given criterion. Gaps might be present even if a 
standard has a full coverage simply because their scope might not cover the full range of UAS designs 
(e.g. standard only for Fixed Wing UAS). 

 

Figure 3 Coverage detail example 

1.4.3 Gap summary 
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A gap summary table highlights the identified gaps missing to fully cover the criterion. The columns 
are divided as follows: 

 

Figure 4 Gap summary example 

Gaps and Gap Description 

Provides a number for each gap identified, explaining the nature of the gap and its rationale. The gaps 
listed in this table are generally not the same as those identified in the assessment of the individual 
standards, but rather a combination of them.   

Total Weighted Gap Score 

Provides the total score weighed against specific criteria, as listed in Gap Details. A negative sign 
indicates that the gap is somehow critical and actions might be required to fill the gap, whereas a 
positive sign indicates that the need to develop additional guidance/standard is not evident. 

Conclusion and Recommendations 

It provides conclusions on gaps which have arisen, with recommendations in relation to the severity 
of each respective score.  

1.4.1 Gap details 

A Gap Details table evaluates each gap on the basis of the criteria defined in [2] which are: safety, cost 
of compliance to the criterion by a lack of standards, environmental impact, impact on EU industry 
competitiveness, social acceptance. The columns are divided as follows: 

Criteria (Weight) 

Each criterion has a weight that is related to its relevance. For example, safety, being of paramount 
importance, holds the highest impact on the evaluation and hence has the highest weight. The weight 
is given between brackets. 

Result 
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Low to high impact of the gap on the criterion (see [2] for a detailed description of the assessment 
methodology). 

Rationale 

Reasoning behind a result (see previous). 

Score 

This column numerically quantifies the “result” in order for it to be successively weighed against the 
weight of each criterion. 

Weighted Gap Score 

The final weighted score is given by the multiplication of score x weight, enabling the analysis via an 
element of comparison between each identified gap. 

 

Figure 5 Gap details example 

 

1.4.1 Conclusions and Recommendations 

The final section gives an overview of the current coverage of each criterion, providing a table with the 
best identified standards that cover the criterion at present, alongside any associated limitations and 
gaps. 

Furthermore, a score is provided for each recommended standard associated to the specific level of 
integrity/assurance of the criterion it covers. Each individual score is evaluated as per Annex 1 
Standards’ assessment multi-criteria analysis. This document contains an assessment of each 
individual standard, alongside the rationale behind each score. The greater the score, the easier it will 
be for UAS operators to actually use the standard. For details on the assessment methodology refer to 
[2],  for details on how the global score has been computed for each standard refer to Annex 1.   

 List of Acronyms 
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Acronym Description 

AESA Spanish Aviation Safety and Security Agency 
AMC Acceptable Means of Compliance 
ARC Air Risk Class 
ASTM ASTM International 
ATC Air Traffic Control 
BVLOS Beyond Visual Line of Sight 
C2 Command and Control Link 
C3 Command, Control and Communication 
CAA Civil Aviation Authority 
CERTH Centre for Research & Technology Hellas 
ConOps Concept of Operations 
DAA Detect and Avoid 
DJI DJI Europe B.V 
DLR German Aerospace Centre 
DoD Department of Defence 
EASA European Union Aviation Safety Agency 
ERP Emergency Response Plan 
EU European Union 
EUROCAE European Organisation for Civil Aviation Equipment 
EVLOS Extended Visual Line of Sight 
FAA Federal Aviation Administration 
FCU Flight Control Unit 
FSF-MED Flight Safety Foundation – SE Europe 
GM Guidance Material 
GPS Global Positioning Unit 
GRC Ground Risk Class 
HMI Human Machine Interface 
HW Hardware 
IAI Israel Aerospace Industries Ltd. 
IATA International Air Transport Association 
ICAO International Civil Aviation Organization 
ISO International Organization for Standardization 
JARUS Joint Authorities for Rulemaking of Unmanned Systems 
MTOM Maximum Take-Off Mass 
NATO North Atlantic Treaty Organization 
NFPA National Fire Protection Association 
NLR Netherlands Aerospace Centre 
OSO Operational Safety Objective 
RPA Remotely Piloted Aircraft 
RPAS Remotely Piloted Aircraft System 
RTCA Radio Technical Commission for Aeronautics 
RTH Return-to-Home 
SAE Society of Automotive Engineers 
SAIL Safety Assurance and Integrity Level 
SDO Standard Design Organization 
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SORA Specific Operations Risk Assessment 
STANAG Standardization Agreement 
STD Standard 
SW Software 
TMPR Tactical Mitigations Performance Requirements 
TU Delft Delft University of Technology 
UA Unmanned Aircraft 
UAS Unmanned Aircraft System 
UAV Unmanned Aerial Vehicle 
US United States 
VLOS Visual Line of Sight 
WG Working Group 
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2 Summary of Results - SORA  

This section presents a summary of the results of the assessment and gives an overview of the general 
coverage of all SORA requirements. For details on the individual assessment of each requirement, refer 
to Section 3. 

 Criteria coverage overview 

SORA is an AMC, as well as a tailoring guide that allows a UAS operator to find a best fit mitigation 
means, and hence reduce the risk to an acceptable level. For this reason, it does not contain 
prescriptive requirements, but rather safety objectives to be met at various levels of robustness, 
commensurate with the risk.  

In this report the term ‘requirement’ is used to indicate a means to comply with a mitigation or 

objective in the SORA, and hence is not mandatory. 

The tables below highlight the degree to which each SORA criterion (i.e. mitigation or objective) is 
covered in the current regulatory framework, providing a score that is generated considering the 
standard maturity, type of standard, effectiveness to fulfil the SORA ‘requirement’, cost of compliance, 
environmental impact, impact on EU industry competitiveness. The scores are colour-coded as follows: 

o Green shading indicates that the proposed standard is adequate to be recommended 
according to the AW-Drones assessment (i.e. score => 10) . 

o Yellow shading indicates the proposed standard is potentially suitable to be recommended but 
there exist gaps and constraints (e.g. high cost for implementation, low maturity) that does 
not allow to recommend them immediately (i.e. 0 < score < 10). 

o Grey shading indicates that a standard is not required. 
o Red shading indicates that the criterion is not currently covered by any standard. 

Table 1 

Mitigation Criterion Robustness Coverage Recommended standard Score 

M1 - 
Integrity 

Non-tethered 

operation - 
Criterion #1 

(Definition of 
Ground Risk 

Buffer) 

Low 

Medium 

High 

Partial 

ENAC-LG 2017/001-NAV - 
Methodology for the UAS 
Operational Risk for non-

geographical flight permits 

Appendix A – “RPA casualty 
area determination” and 

Appendix B – “Probabilistic 
criteria for the buffer 

determination 

5 
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Partial 

DGAC AÉRONEFS CIRCULANT 
SANS PERSONNE A BORD : 

ACTIVITÉS PARTICULIÈRES Ed 
1 rev 4 - §18.3.- « Protection 

des tiers au sol » 
(« uninvolved people on 

ground protection ») 

5 

Partial 
EUROCAE ED-270 

Geocaging Appendix 1 
4 

Non-tethered 

operation - 
Criterion #2 

(Evaluation of 
people at risk) 

Low N.A. NO STANDARD REQUIRED  

Medium Partial 

DGAC AÉRONEFS CIRCULANT 
SANS PERSONNE A BORD : 

ACTIVITÉS PARTICULIÈRES Ed 
1 rev 4 - §18.3.-« Protection 

des tiers au sol » 
(« uninvolved people on 

ground protection ») 

1 

High N.A. NO STANDARD AVAILABLE N.A. 

Tethered 

operation - 
Criterion #1 

technical design 

Low N.A. NO STANDARD REQUIRED  

Medium 

(Partial) 

ISO/WD 24356 
General requirements for 

tethered unmanned aircraft 
system 

N.A. 

Partial 

ASD-STAN prEN 4709 
Aerospace series — 

Unmanned Aircraft Systems 
— Product requirements and 

verification for the Open 
category 

4 

High (Partial) 

ISO/WD 24356 
General requirements for 

tethered unmanned aircraft 
system 

N.A. 

Tethered 

operation - 
Criterion #2 
procedures 

Low N.A. NO STANDARD REQUIRED  

Medium 

High 

Partial 

ASD-STAN prEN 4709 
Aerospace series — 

Unmanned Aircraft Systems 
— Product requirements and 

verification for the Open 
category 

4 

Full 

ISO 21384-3 
Unmanned aircraft systems 

— Part 3: Operational 
procedures 

10 
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Table 2 

Mitigation Criterion Robustness Coverage Recommended standard Score 

M1 - 
Assurance 

Non-tethered 

operation - 
Criterion #1 

(Definition of the 
ground risk 

buffer) 

Low N.A. NO STANDARD REQUIRED  

Medium N.A. NO STANDARD REQUIRED  

Medium N.A. NO STANDARD REQUIRED  

Non-tethered 

operation - 
Criterion #2 

(Evaluation of 
people at risk) 

Low N.A. NO STANDARD REQUIRED  

Medium Partial 

DGAC - AÉRONEFS 
CIRCULANT SANS 

PERSONNE A BORD: 
ACTIVITÉS PARTICULIÈRES 

Ed 1 rev 4 

1 

High N.A. NO STANDARD AVAILABLE N.A. 

Tethered 

operation - 
Criterion #1 

technical design 

Low N.A. NO STANDARD REQUIRED  

Medium Partial 

ASD-STAN prEN 4709 
Aerospace series — 
Unmanned Aircraft Systems 
— Product requirements 
and verification for the 
Open category 

4 

Medium 

High 
(Partial) 

ISO/WD 24356 
General requirements for 
tethered unmanned aircraft 
system 

N.A. 

Tethered 

operation - 
Criterion #2 
procedures 

Low N.A. NO STANDARD REQUIRED  

Medium Partial 

ASD-STAN prEN 4709 
Aerospace series — 
Unmanned Aircraft Systems 
— Product requirements 
and verification for the 
Open category 

4 

Medium 

High 
Full 

ISO 21384-3 
Unmanned aircraft systems 
— Part 3: Operational 
procedures 

10 

 

Table 3 

Mitigation Criterion Robustness Coverage Recommended standard Score 
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M2 - 
Integrity 

Criterion #1 

(Technical 
Design) 

Low N/A NO STANDARD REQUIRED  

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

4 

High Partial 

Criterion #2  

(Procedures, if 
applicable) 

Low 

Medium 

High 

N/A NO STANDARDS AVAILABLE N.A. 

Criterion #3  

(Training, if 
applicable) 

Low 

Medium 

High 

N/A NO STANDARDS AVAILABLE N.A. 

 

Table 4 

Mitigation Criterion Robustness Coverage Recommended standard Score 

M2 - 
Assurance 

Criterion #1  

(Technical 
Design)  

Low N/A NO STANDARD REQUIRED  

Medium Partial 
F3322-18: Standard 

Specification for Small 
Unmanned Aircraft System 

(sUAS) Parachutes  

4 

High Partial 

Criterion #2  

(Procedures, if 
applicable) 

Low N/A NO STANDARD REQUIRED  

Medium 
N/A NO STANDARDS AVAILABLE N.A. 

High 

Criterion #3  

(Training, if 
applicable) 

Low N/A NO STANDARD REQUIRED  

Medium 

High 
N/A NO STANDARD AVAILABLE N.A. 
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Table 5 

Mitigation Criterion Robustness Coverage Recommended standard Score 

M3 - 
Integrity 

Integrity  

Criterion 

Low N/A NO STANDARD REQUIRED  

Medium Partial ISO 21384-3: Operational Procedures 2 

High Partial 
ISO 21384-3: Operational Procedures 4 

IATA Emergency Response Plan 2 

 

Table 6 

Mitigation Criterion Robustness Coverage Recommended standard Score 

M3 - 
Assurance 

Assurance 
Criterion #1  

(Procedures) 

Low N/A NO STANDARD REQUIRED  

 Medium Partial 
ISO 21384-3: Operational 

Procedures 
2 

 High Partial 
ISO 21384-3: Operational 

Procedures 
4 

Assurance 
Criterion #2  

(Training) 

Low N/A NO STANDARD REQUIRED  

 Medium Partial ISO 23665 Unmanned aircraft 
systems -Training for 

personnel involved in UAS 
operations 

2 
 High Partial 

 

Table 7 

Mitigation Criterion Coverage Recommended standard Score 

Tactical 
Mitigations - 

VLOS 

Criterion #1 

 (De-confliction 
scheme)   

N/A NO STANDARD AVAILABLE N.A. 

Criterion #2 

 (Phraseology, 
procedures and 

protocols) 

Partial 
ASTM F1583-95 (2919): Standard 

practice for communications 
procedures - phonetics 

6 
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Table 8 

Mitigation Functions Arc Coverage Recommended standard Score 

TMPR - 
BVLOS 

All 

Arc-
a 

N/A NO STANDARDS REQUIRED 
 

Arc-
b 

Partial 

F3442 - Detect and Avoid performance 
Requirements 

6 

DO-289 Minimum Aviation System 
Performance Standards for Aircraft 

Surveillance Applications 
3 

ED 258 Operational Services and 
Environment Description for DAA for DAA 

in Class D-G airspaces under VFR/IFR 
5 

ED-267 Operational Services and 
Environmental Description for DAA in Very 

Low-level Operations 
8 

Arc-
c 

Partial 

F3442 - Detect and Avoid performance 
Requirements 

6 

DO-289 Minimum Aviation System 
Performance Standards for Aircraft 

Surveillance Applications 
3 

ED 258 Operational Services and 
Environment Description for DAA for DAA 

in Class D-G airspaces under VFR/IFR 
5 

ED-267 Operational Services and 
Environmental Description for DAA in Very 

Low-level Operations 
8 

Arc-
d 

Partial 

DO-365: MOPS for Detect and Avoid (DAA) 
Systems-Phase 1 

 

2 

ED-267 Operational Services and 
Environmental Description for DAA in Very 

Low-level Operations 
8 

ED-271: MASPS for Detect & Avoid [Traffic] 
in Class A-C airspaces under IFR 

2 

DO-366 Minimum Operational 
Performance Standards (MOPS) for Air-to-

Air Radar for Traffic Surveillance 
3 
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ED-265 Command and Control (C2) Data 
Link Minimum Operational Performance 

Standards (MOPS) (Satellite) 
4 

 

Table 9 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 01 - 
Integrity 

Criterion 
#1 

Low Partial 
ISO 21384-3: Operational 

Procedures 
2 

Medium 

High 

Partial 

ASTM F3178-16: Standard practice 
for operational risk assessment of 
small unmanned aircraft systems 

(sUAS 

3 

Partial 
ISO 21384-3: Operational 

Procedures 
4 

 

Table 10 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 01 - 
Assurance 

Criterion 
#1 

Low N/A NO STANDARD REQUIRED  

Medium 

High 

Partial 
ISO 21384-3: Operational 

Procedures 
4 

Partial 

ASTM F3364-19*: Standard 
practice for independent audit 
program for unmanned aircraft 

operators 

4 

 

Table 11 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 02 – 
Integrity/Assurance 

Criterion 
#1 

Low 

 

Medium 

Partial 

ASTM F3003-14: Standard 
Specification for Quality 
Assurance of a Small 
Unmanned Aircraft System 
(sUAS) 

11 
(low) 

 

13 
(med) 
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ASTM F2911-14e1 
Standard Practice for 
Production Acceptance of 
Small Unmanned Aircraft 
System (sUAS)  

5 
(low) 

Full 

EN 9100:2018: Quality 
Management Systems – 
Requirements for Aviation, 
Space and Defence 
Organizations 

9 
(low) 

 

11 
(med) 

ASTM F2972-15: Standard 
Specification for Light Sport 
Aircraft Manufacturer’s 
Quality Assurance System 

5 
(low) 

 

7 
(med) 

ISO 9001:2015 Quality 
management systems – 
Requirements 

 

10 
(low) 

 

12 
(med) 

High 

Partial 

ASTM F3003-14 - Standard 
Specification for Quality 
Assurance of a Small 
Unmanned Aircraft System 
(sUAS) 

9 

Full 

ISO 9001:2015 Quality 
management systems – 
Requirements 

 

 

14 

 

EN 9100:2018 Quality 
Management Systems - 
Requirements for Aviation, 
Space and Defence 
Organizations 

 

11 

 

Table 12 

Objective Criterion Robustness Coverage Recommended standard Score 
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OSO 03 - 
Integrity 

Criterion 
1 

Low Full NO STANDARD REQUIRED  

Medium 

Full 
JAP(D)100C-22 - Guide to Developing 

and Sustaining Preventive 
Maintenance Programmes 

11 

Full 

ASTM F2909-19: Standard 
Specification for Continued 

Airworthiness of Lightweight 
Unmanned Systems 

ASTM 2483-18: Standard Practice for 
Maintenance and the Development of 
Maintenance Manuals for Light Sport 

Aircraft 

10 

Full 
A4A MSG-3 - Operator/Manufacturer 
Scheduled Maintenance Development 

9 

Partial 

ASTM 3366-19: Standard Specification 
for General Maintenance Manual 

(GMM) for a Small Unmanned Aircraft 
System (sUAS) 

4 

High Full 

S4000P - International Procedure 
Specification for Developing and 

Continuously Improving Preventive 
Maintenance  

13 

JAP(D)100C-22 - Guide to Developing 
and Sustaining Preventive 
Maintenance Programmes  

11 

MSG-3 - Operator/Manufacturer 
Scheduled Maintenance Development  

9 

 

Table 13 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 03 - 
Assurance 

Criterion 
1 

Low Full NO STANDARD REQUIRED  

Medium Full 
JAP(D)100C-22 - Guide to Developing 

and Sustaining Preventive 
Maintenance Programmes 

11 
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Full 

ASTM F2909-19: Standard 
Specification for Continued 

Airworthiness of Lightweight 
Unmanned Systems 

ASTM 2483-18: Standard Practice for 
Maintenance and the Development 
of Maintenance Manuals for Light 

Sport Aircraft 

10 

Full 
A4A MSG-3 - Operator/Manufacturer 

Scheduled Maintenance 
Development 

9 

Partial 

ASTM 3366-19: Standard 
Specification for General 

Maintenance Manual (GMM) for a 
Small Unmanned Aircraft System 

(sUAS) 

4 

High Full 

S4000P - International Procedure 
Specification for Developing and 

Continuously Improving Preventive 
Maintenance  

13 

JAP(D)100C-22 - Guide to Developing 
and Sustaining Preventive 
Maintenance Programmes  

11 

MSG-3 - Operator/Manufacturer 
Scheduled Maintenance 

Development  
9 

Criterion 
2 

(Training) 

Low N/A NO STANDARD REQUIRED  

Medium N/A 
NO STANDARD REQUIRED – ISO 
23665 may be used as guidance 

10 

High Full 

NCATT – Unmanned Aircraft System 
(UAS) Maintenance Standard  

12 

WK60659 - UAS Maintenance 
Technician Qualification  

6 
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Table 14 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 05 - 
Integrity 

Criterion 
#1  

Low Full 

EUROCAE ED-280 
Guidelines for UAS safety analysis for 
the Specific category (low and 
medium levels of robustness) 

12 

EUROCAE ED-279 
Generic Functional Hazard 
Assessment (FHA) for UAS/RPAS 

13 

Medium Partial 

EUROCAE ED-280 
Guidelines for UAS safety analysis for 
the Specific category (low and 
medium levels of robustness) 

9 

High Partial 

EUROCAE ED-79A Guidelines for 
Development of Civil Aircraft and 
Systems 

8 

EUROCAE /RTCA ED-12/DO-178 
Software Considerations in Airborne 
Systems and Equipment Certification 

8 

EUROCAE /RTCA ED-80/DO-254 
Design Assurance Guidance for 
Airborne Electronic Hardware  

8 

 

Table 15 

 Criterion Robustness Coverage Recommended standard Score 

OSO 05 - 
Assurance 

Criterion 
#1  

Low Full 

EUROCAE ED-280 
Guidelines for UAS safety analysis for 
the Specific category (low and 
medium levels of robustness) 

12 

EUROCAE ED-279 
Generic Functional Hazard 
Assessment (FHA) for UAS/RPAS 

13 

Medium 

Partial 

EUROCAE ED-280 
Guidelines for UAS safety analysis for 
the Specific category (low and 
medium levels of robustness) 

9 

Partial 

ASTM F3230 
Practice for Safety Assessment of 
Systems and Equipment in Small 
Aircraft 

4 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (SORA) 
 

 

 

 

 
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 
PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      27

  

 

Partial 

ASTM F3309  
Standard Practice for Simplified Safety 
Assessment of Systems and 
Equipment in Small Aircraft 

6 

Partial 

SAE ARP4761A 
Guidelines And Methods for 
Conducting the Safety Assessment 
Process on Civil Airborne Systems and 
Equipment 

4 

High 

Partial 

ASTM F3230 
Practice for Safety Assessment of 
Systems and Equipment in Small 
Aircraft 

4 

Partial 

ASTM F3309  
Standard Practice for Simplified Safety 
Assessment of Systems and 
Equipment in Small Aircraft 

6 

Partial 

SAE ARP4761A 
Guidelines And Methods for 
Conducting the Safety Assessment 
Process on Civil Airborne Systems and 
Equipment 

6 

 

Table 16 

 Criterion Robustness Coverage Recommended standard Score 

OSO 06 - 
Integrity 

Criterion 
#1  

Low N/A 

NO STANDARDS REQUIRED – The 
standards applicable to Medium 
Robustness are applicable also for a 
Low level of Robustness for guidance. 

 

Medium 

Partial 

ASTM F3002 – 14 - Standard 
Specification for Design of the 
Command and Control System for 
Small Unmanned Aircraft Systems 
(sUAS) 

6 

Partial 
IEEE 802.11, IEEE 802.11a – WIFI 
technology (2.4 GHz + 5 GHz Band) 

6 

Partial IEEE 802.15.1 – Bluetooth technology 6 

Partial 
IEEE 802.22 - Wireless regional area 
network (WRAN) 

6 

Partial 

3GPP - TR 36.777 Technical 
Specification Group Radio Access 
Network; Study on Enhanced LTE 
Support for Aerial Vehicles 

6 
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Partial 
EUROCAE ED-266 - Guidance on 
Spectrum Access, Use and 
Management for UAS 

2 

High 

Partial 
EUROCAE ED-266 - Guidance on 
Spectrum Access, Use and 
Management for UAS 

4 

Partial 

RTCA DO-362 - Command and Control 
(C2) Data Link Minimum Operational 
Performance Standard (MOPS) 
(Terrestrial) 

4 

Partial 

EUROCAE ED-265 - Minimum 
Operational Performance Standard 
for RPAS Command and Control Data 
Link (C-Band Satellite) 

2 

 

Table 17 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 06 - 
Assurance 

Criterion 
#1  

Low N.A. NO STANDARD REQUIRED   

Medium (Partial) 

ASTM WK58930: New Test Method 
for Evaluating Aerial Response Robot 
Sensing: Latency of Video, Audio, 
and Control – this document was 
unavailable 

N.A. 

High (Partial) 

ASTM WK58930: New Test Method 
for Evaluating Aerial Response 
Robot Sensing: Latency of Video, 
Audio, and Control – this document 
was unavailable 

N.A. 

 

Table 18 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 07 - 
Integrity 

Criterion 
#1  

Low Full 
ISO 21384-3: Operational 

Procedures 
12 

Medium Full 
ISO 21384-3: Operational 

Procedures 
12 

High  Full 
ISO 21384-3: Operational 

Procedures 
12 
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Table 19 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 07 - 
Assurance 

Criterion 

#1 

Low Partial 
ISO 23665 – Training for personnel 

involved in UAS operations 
0 

Medium Partial 

ISO 21384-3: Operational Procedures 6 

ISO 23665 – Training for personnel 
involved in UAS operations 

2 

High  Partial 

ISO 21384-3: Operational Procedures 4 

ISO 23665 – Training for personnel 
involved in UAS operations 

4 

 

 

Table 20 

Objective 
Criterion Robustness Coverage 

Recommended 

standard 
Score 

OSO 08, 11, 
14, 21 - 
Integrity 

Criterion #1 
(Procedure 
definition) 

Low/Medium/High Partial 
ISO 21384-3: 
Operational 
Procedures 

8 

Criterion #2 
(Procedure 
complexity) 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium N.A. 
NO STANDARD 

REQUIRED 
 

High N.A. 
NO STANDARD 

REQUIRED 
 

Criterion #3 
(Consideration 

of Potential 
Human Error) 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium 

High 

Partial ISO 21384-3: 
Operational 
Procedures 

2 

Partial 

 

Table 21 

Objective Criterion Robustness Coverage Recommended standard Score 
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OSO 08, 11, 
14, 21 - 

Assurance 
Criterion 

Low N/A NO STANDARD REQUIRED  

Medium Partial 

ISO 21384-3: Operational Procedures 2 

High Full 

 

Table 22 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 09, 15, 
22 - Integrity 

Criterion 
#1  

Low 

Medium 

High 

Partial 

JARUS Recommendations for RPC 8 

ISO 23665 - Unmanned Aircraft 
Systems training for personnel 

involved in UAS operations 
4 

 

Table 23 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 09, 15, 
22 - 

Assurance 

Criterion 
#1  

Low N/A NO STANDARD REQUIRED  

Medium Partial 

JARUS Recommendations for RPC 8 

ISO 23665 - Unmanned Aircraft 
Systems training for personnel 

involved in UAS operations 
4 

ASTM F3330-18: Standard 
Specification for Training and the 
Development of Training Manuals 

for the UAS Operator 

4 

High Partial 

JARUS Recommendations for RPC 8 

ISO 23665 - Unmanned Aircraft 
Systems training for personnel 

involved in UAS operations 
4 

ASTM F3330-18: Standard 
Specification for Training and the 
Development of Training Manuals 

for the UAS Operator 

6 

 

Table 24 

Objective Criterion Robustness Coverage Recommended standard Score 
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OSO 10, 12 – 
Integrity/Assurance 

Criterion 

1 

Low Partial 

ASTM F3309: Standard 
Practice for Simplified 
Safety Assessment of 

Systems and Equipment in 
Small Aircraft 

6 

F3230-17: Standard 
Practice for Safety 

Assessment of Systems 
and Equipment in Small 

Aircraft 

4 

Medium Partial 

ASTM F3309: Standard 
Practice for Simplified 
Safety Assessment of 

Systems and Equipment in 
Small Aircraft 

8 

High Partial 

ASTM F3309: Standard 
Practice for Simplified 
Safety Assessment of 

Systems and Equipment in 
Small Aircraft 

8 

ED-79A/ARP4754A: 
Guidelines for 

Development of Civil 
Aircraft and Systems 

6 

ARP4761: Guidelines and 
Methods for Conducting 
the Safety Assessment 

Process on Civil Airborne 
Systems and Equipment 

6 

 

Table 25 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 13 - 
Integrity 

Criterion 

Low 

Medium 

High 

Partial 

ISO 21384-3 - Unmanned aircraft 
systems -- Part 3: Operational 

procedures 
2 

ISO 21384-2 - Unmanned aircraft 
systems -- Part 2: Product systems 

2 
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16803-1:2016 - Space - Use of GNSS-
based positioning for road Intelligent 
Transport Systems- Part1- Definitions 
and system engineering procedures 

for the establishment and assessment 
of performance 

3 

16803-2:2016 - Space - Use of GNSS-
based positioning for road Intelligent 

Transport Systems- Part2- Assessment 
of basic performances of GNSS-based 

positioning terminals 

1 

Resolución de 8 de marzo de 2019, de 
la Dirección de la Agencia Estatal de 

Seguridad Aérea, por la que se 
publican los medios aceptables de 

cumplimiento y material guía, 
aprobados para las operaciones con 

aeronaves pilotadas por control 
remoto, en virtud del Real Decreto 

1036/2017, de 15 de diciembre. 

8 

Guidelines for the use of multi-GNSS 
solutions for UAS 

3 

ISO 23629-12 - Requirements for UTM 
services and service providers 

2 

 

Table 26 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 13 - 
Assurance 

Criterion 

Low    

Medium 

High 
Partial 

ISO 21384-3 - Unmanned aircraft 
systems -- Part 3: Operational 

procedures 
2 

ISO 23629-12 - Requirements for 
UTM services and service providers 

2 

 

Table 27 

Objective Criterion Robustness Coverage 
Recommended 

standard 
Score 

OSO 16 – 
Integrity/Assurance 

Criterion #1 
Procedures 

Low N.A. 
NO STANDARD 

REQUIRED 
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Medium  
NO STANDARD 

AVAILABLE 
N.A. 

High  
NO STANDARD 

AVAILABLE 
N.A. 

Criterion #2 Training 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium  
NO STANDARD 

AVAILABLE 
N.A. 

High  
NO STANDARD 

AVAILABLE 
N.A. 

Criterion #3 
Communication 

devices 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium  
NO STANDARD 

AVAILABLE 
N.A. 

High  
NO STANDARD 

AVAILABLE 
N.A. 

 

Table 28 

Objective 
Criterion Robustness Coverage 

Recommended 

standard 
Score 

OSO 17 – 
Integrity/Assurance 

Criterion Low  
NO STANDARD 

REQUIRED 
 

 Medium  
NO STANDARD 

REQUIRED  
 

 High  
NO STANDARD 

AVAILABLE 
N.A. 

 

Table 29 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 18 – 
Integrity/Assurance 

Criterion 
#1  

Low N.A. NO STANDARD REQUIRED  

Medium 

Partial STANAG 4671 – UAV System 
Airworthiness Requirements 
(USA) 

1 

Partial STANAG 4703 – Light 
Unmanned Aircraft Systems 
Airworthiness Requirements  

1 

Partial JARUS – Certification 
Specification for Light 
Unmanned Rotorcraft 
Systems (CS-LURS) 

1 
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Partial JARUS – Certification 
Specification for Light 
Unmanned Aeroplane 
Systems (CS-LUAS) 

1 

High 

Partial STANAG 4671 – UAV System 
Airworthiness Requirements 
(USA) 

3 

Partial STANAG 4703 – Light 
Unmanned Aircraft Systems 
Airworthiness Requirements  

3 

Partial JARUS – Certification 
Specification for Light 
Unmanned Rotorcraft 
Systems (CS-LURS) 

3 

Partial JARUS – Certification 
Specification for Light 
Unmanned Aeroplane 
Systems (CS-LUAS) 

3 

 

Table 30 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 19 

Criterion #1 

(Procedures 
and 

checklists) 

Low N.A. NO STANDARD REQUIRED  

Medium 

Partial 

ISO 21384-3 UAS – Part 3: 
Operational Procedures 

2 

High 
ISO 21384-3 UAS – Part 3: 
Operational Procedures 

 
 

4 

Criterion #2 

(Training) 

 

Low 

(integrity 
only) 

Partial 

JARUS Recommendations 
for RPC 

 
7 

ASTM F3266-18 
 

4 

ASTM F3379-20 
 

4 

ASTM F3330 – 18 
 

2 

ISO 23665 
 

0 

Medium 

(Integrity and 
Assurance) 

JARUS Recommendations 
for RPC 

 
7 

ASTM F3266-18 
 

6 
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ASTM F3379-20 
 

4 

ASTM F3330 – 18 
 

4 

ARP5707 4 

ISO 23665 
 

2 

ASTM WK62741 
 

0 

High 
(Integrity and 

Assurance) 

JARUS Recommendations 
for RPC 

 
7 

ARP5707 6 

ASTM F3330 – 18 
 

6 

ISO 23665 
 

4 

ASTM WK62741 
 

2 

Criterion #3 

(UAS design) 

Low N.A. NO STANDARD AVAILABLE N.A. 

Medium N.A. NO STANDARD AVAILABLE N.A. 

High N.A. NO STANDARD AVAILABLE N.A. 

 

Table 31 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 19 - 
Assurance 

Criterion 
#2 

Low 
Covered above, together with Integrity.  

Medium 
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(Training) 

High Full 

Guidance Material 
(GM) to JARUS 
RECOMMENDATION 
UAS RPC CAT A and 
CAT B regarding 
Recognized 
Assessment Entity 
(RAE) 

For high 
robustness 
assurance, 
the JARUS 
GM covers 
fully how a 
RAE is 
defined and 
what are its 
tasks in 
relation to 
the entities 
it audits. 

 
12 

 

 

Table 32 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 20 – 
Integrity 

Criterion 
#1  

Low 
Partial 

UAV System Airworthiness 
Requirements (USAR) - UAS GCS 
Human systems Integration (HSI) 
Guidance and Human Factors (HF) 
Airworthiness considerations (based 
on STANAG 4671) – DRDC 

1 

Partial STANAG 4703 1 

Medium 
Partial 

UAV System Airworthiness 
Requirements (USAR) - UAS GCS 
Human systems Integration (HSI) 

Guidance and Human Factors (HF) 
Airworthiness considerations (based 

on STANAG 4671) – DRDC 

3 

Partial STANAG 4703 3 

High 
Partial 

UAV System Airworthiness 
Requirements (USAR) - UAS GCS 
Human systems Integration (HSI) 

Guidance and Human Factors (HF) 
Airworthiness considerations (based 

on STANAG 4671) – DRDC 

 

 

5 

Partial STANAG 4703 5 
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Table 33 

Objective Criterion Robustness Coverage Recommended standard Score 

OSO 20 – 
Assurance 

Criterion 
#1  

Low Partial 
SESAR Human Performance 

Assessment (HPA) 
2 

Medium Partial 
SESAR Human Performance 

Assessment (HPA) 
4 

High Partial 
SESAR Human Performance 

Assessment (HPA) SESAR Human 
Performance Assessment (HPA) 

4 

 

Table 34 

Objective 
Criterion Robustness Coverage 

Recommended 

standard 

Score 

OSO 23 – 
Integrity/Assurance 

Criterion #1 
– [Definition] 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium  
NO STANDARD 

AVAILABLE 
N.A. 

High  
NO STANDARD 

AVAILABLE 
N.A. 

Criterion #2 

[Procedures] 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium Partial 

ISO 21384-3 
Unmanned aircraft 
systems -- Part 3: 

Operational 
procedures 

2 

High  
NO STANDARD 

AVAILABLE 
N.A. 

Criterion #3 

[Training] 

Low N.A. 
NO STANDARD 

REQUIRED 
 

Medium 

Full 
(Assurance) 

Recommendations for 
remote PILOT 
COMPETENCY (RPC) 
for UAS OPERATIONS 
in category A (OPEN) 
and category b 
(specific) 

13 

Partial  

DOC - 1009 - Manual 
on Remotely Piloted 
Aircraft Systems 
(PSURs)  

7 
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F3330 – 18: Standard 
Specification for 
Training and the 
Development of 

Training Manuals for 
the UAS Operator 

 

6 

ISO 23665: Unmanned 
aircraft systems - 

Training for personnel 
involved in UAS 

operations 

3 

ARP 5707 4 

High Partial 

ISO 23665: Unmanned 
aircraft systems - 

Training for personnel 
involved in UAS 

operations 

4 

ARP5707 4 

 

Table 35 

Objective 
Criterion Robustness Coverage 

Recommended 

standard 

Score 

OSO 24 – 
Integrity/Assurance 

Criterion 
#1 

Low N/A 
NO STANDARD 
REQUIRED 

 

Medium 

FULL, BUT NO 
STANDARD 

REQUIRED. THE 
FOLLOWING 
CAN BE USED 
AS GUIDANCE 

UL 3030 – “Standard 
for Unmanned 
Aircraft Systems” 

12 

IEC 60529 – “Degrees 
of protection 
provided by 
enclosures (IP Code)” 

10 

ASTM F3298-19 – 
“Standard 
Specification for 
Design, Construction, 
and Verification of 
Lightweight 
Unmanned Aircraft 
Systems” 

8 
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EN4709-001 – 
“Unmanned Aircraft 
Systems (UAS) - 
Product 
requirements” 

8 

JARUS CS-LURS – 
“Certification 
Specification for Light 
Unmanned Rotorcraft 
Systems” 

7 

JARUS CS LUAS – 
“Certification 
Specification for Light 
Unmanned Aeroplane 
Systems” 

7 

Partial 

EUROCAE ED-14G / 
RTCA DO-160 – 
Environmental 
Conditions and Test 
Procedures for 
Airborne Equipment” 

2 

NATO STANAG 4671 – 
“UAV System 
Airworthiness 
Requirements 
(USAR)” 

1 

NATO STANAG 4702 – 
“Rotary Wing 
Unmanned Aerial 
Systems 
Airworthiness 
Requirements (AEP-
80)” 

1 

NATO STANAG 4703 – 
“Light Unmanned 
Aircraft Systems 
Airworthiness 
Requirements (AEP-
83)” 

1 
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High Partial 

UL 3030 – “Standard 
for Unmanned 
Aircraft Systems” 

8 

IEC 60529 – “Degrees 
of protection 
provided by 
enclosures (IP Code)” 

6 

ASTM F3298-19 – 
“Standard 
Specification for 
Design, Construction, 
and Verification of 
Lightweight 
Unmanned Aircraft 
Systems” 

4 

EUROCAE ED-14G / 
RTCA DO-160 – 
Environmental 
Conditions and Test 
Procedures for 
Airborne Equipment” 

4 

NATO STANAG 4671 – 
“UAV System 
Airworthiness 
Requirements 
(USAR)” 

3 

NATO STANAG 4702 – 
“Rotary Wing 
Unmanned Aerial 
Systems 
Airworthiness 
Requirements (AEP-
80)” 

3 

NATO STANAG 4703 – 
“Light Unmanned 
Aircraft Systems 
Airworthiness 
Requirements (AEP-
83)” 

3 
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JARUS CS-LURS – 
“Certification 
Specification for Light 
Unmanned Rotorcraft 
Systems” 

3 

JARUS CS LUAS – 
“Certification 
Specification for Light 
Unmanned Aeroplane 
Systems” 

3 

EN4709-001 – 
“Unmanned Aircraft 
Systems (UAS) - 
Product 
requirements” 

3 

 

Table 36 

Objective Criterion Requirement Coverage Recommended standard Score 

Adjacent 
Airspace/Area 

Criterion 
#1 

All Full 

EUROCAE ED-280 

Guidelines for UAS safety 
analysis for the Specific 

category (low and medium 
levels of robustness) 

13 

Criterion 
#2 

1 

Full 
EUROCAE ED-270 MOPS 

Geocaging 
13 

Full 
EUROCAE ED-269 MOPS 

Geofencing 
13 

2 Full 

EUROCAE ED-280 

Guidelines for UAS safety 
analysis for the Specific 

category (low and medium 
levels of robustness) 

11 

ASTM F3309 Standard Practice 
for Simplified Safety 

Assessment of Systems and 
Equipment in Small Aircraft 

12 
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SAE ARP4761A Guidelines and 
Methods for Conducting the 

Safety Assessment Process on 
Civil Airborne Systems and 

Equipment 

10 

3 

Partial 

RTCA/EUROCAE DO-254/ED-
80  

Design Assurance Guidance 
for Airborne Electronic 

Hardware  

6 

Partial 

EUROCAE/RTCA ED 12/DO-178 

Software Considerations in 
Airborne Systems and 

Equipment Certification
  

6 

(Partial) 

EUROCAE WG-117 

Software Considerations in 
Lower Risk Applications, 

Equipment Certifications and 
Approvals 

N.A. 

 

 Overview of identified gaps 

The following tables provide an overview of the gaps to fully cover each SORA criterion, with their 
weighted score. The case may arise in which multiple standards providing a partial coverage to the 
criterion jointly provide full coverage, hence yielding no gaps. 

The gaps have been classified into three categories, to better highlight their nature: 

o Procedures: Gaps that refer to specific instructions and protocols associated with UAS 
operations. 

o Technical: Gaps that to standards related to the design of the UAS, any of its components 
and/or external services.  

o Training: Gaps that refer to guidelines on how to conduct training and structure training 
material for personnel involved in UAS operations. 
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Figure 6 Overview of gaps identified 

 

Table 37 Strategic Mitigations for Ground Risk: Gap Overview 

Mitigation Gap Classification Score 

M1 
No harmonised standard/guideline available for the 
definition of the ground risk buffer  

Procedures -5 

Procedures
62%

Technical
21%

Training
17%
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No standard defining how to evaluate number of people at 
risk. 
More specifically absence of specific standard/guidance 
defining: 

 how to evaluate the area of operations by means of on-
site inspections/appraisals to justify lowering the density 
of people at risk 

 what can be sheltered environment 

 what can be authoritative density data (e.g. data from 
UTM data service provider) relevant for the proposed 
area and time of operation to substantiate a lower 
density of people at risk. 

 what can be average density map for the date/time of 
the operation from a static sourcing (e.g. census data for 
night time ops). 

 how can be defined for localised operations (e.g. intra-
city delivery or infrastructure inspection) the proposed 
route/area of operation to the applicable authority (e.g. 
city police, office of civil protection, infrastructure owner 
etc.) 

what can be near-real time density map from a dynamic 
sourcing (e.g. cellular user data) and applicable for the 
date/time of the operation. 

Procedures -6 

Absence of standards for the mechanical characteristics of 
the line 

Technical -6 

No specific standard defining how to define installation and 
maintenance procedures of tether 

Procedures -5 

M2 

No standards for automated termination system activation 
and documents that explicitly address techniques for the 
reduction of the effects of impact dynamics and post impact 
hazards as required. 

Procedures -6 

No standards for contingency or emergency procedures 
containing means of reduction of ground impact 

Procedures -3 

No standards describing the training for ground impact 
measures for remote crews 

Training +2 

No standard defining procedures for installation and 
maintenance 

Procedures +2 

M3 

Lack of standards dealing with ERP specifically developed for 
UAS operations (especially crew duties) 

Procedures 0 

Lack of criteria to demonstrate that the number of people at 
risk is reduced 

Procedures -5 

Lack of standards covering training to cope with UAS 
emergencies 

Training -5 
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Table 38 Tactical Mitigations Performance Requirements: Gap Overview 

Mitigation Gap Classification Score 

Tactical 
Mitigations - 

VLOS 

There is no existing guidance to produce a documented 
VLOS de-confliction scheme, explaining the methods that 
will be applied for detection and the criteria used to avoid 
incoming traffic. 

Procedures -4 

There is no existing guidance to develop the procedures and 
protocols in support of a VLOS de-confliction scheme. 

Procedures -4 

Tactical 
Mitigations - 

BVLOS 

Lack of standards (i.e. MOPS) on DAA for small drones. Technical -11 

Lack of standards (i.e. MOPS) for small drones above VLL. Technical -9 

 

Table 39 OSO: Gap Overview 

Objective Gap Classification Score 

OSO 01 
There is no guideline or standard defining the minimum 
requirements for organizations in terms of structure, post-
holders, etc. for categories of operations. 

Procedures -4 

OSO 02 
Absence of standards addressing specifically UAS 
manufacturing processes and quality assurance, that are 
applicable for any UAS. 

Technical +2 

OSO 03 N/A   

OSO 04 N/A   

OSO 05 N/A   

OSO 06 
All identified technical standards cover Command and 
Control, but there is no standard to develop communication 
functionalities where needed/relevant. 

Technical -4 

OSO 07 

Absence of standards covering: 

Product inspection is documented and accounts for the 
manufacturer’s recommendations if available 

Procedures 10 

Absence of standards covering: 

A competent third party validates the training syllabus and 
verifies the remote crew competencies. 

Procedures -1 

OSO 08, 
11, 14, 21 

No evidence of standards covering requirements for each 
element. 

In addition, some elements (i.e. contingency procedures or 
pre and post-flight inspection) may require specific standards 
for each type of UAS and related operation. 

Procedures -7 
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No evidence at this stage of standards covering requirements 
to better address the functions of crew in relation to 
interactions with other entities involved in UAS operations. 
In particular, no evidence of standard procedures with ATM 
or other airspace authorities (e.g. CAA, …) 

Procedures 0 

No evidence of standards covering contingency or emergency 
procedures in detail. 
In particular, standards should be defined for procedures with 
ATM and enforcement authority units 

Procedures -5 

Absence of standards covering requirements for checklists or 
manuals, appropriate for staff personnel in doing 
standardised operational procedures (e.g. flight planning 
procedures, operational manual, etc.) 

Procedures -9 

No evidence of standards covering operational procedures to 
manage human errors, either during normal operations or 
emergency/contingency conditions 

Procedures -9 

Absence of standards covering any requirements to train the 
Remote Crew through Crew Resource Management 
programmes, leading them to acquire the required 
competence. 

Training -1 

OSO 09, 
15, 22 

Lack of standards covering training requirements for 
personnel, other than remote pilot, in charge of duties 
essential to the management of the flight 

Training -7 

Lack of standards covering training requirements for non-
regulated professions (e.g. supporting personnel, payload 
operator, flight dispatcher etc.) 

Training +6 

OSO 10, 12 N/A   

OSO 13 

Lack of specific taxonomy (e.g. RNP 0.02 or 0.0) to define 
GNSS performance adequacy specifically for drone 
operations. 

Procedures -11 

Lack of standardised procedures for the monitoring of 
external services. 

Procedures +2 

Lack of testing procedures to demonstrate that GNSS 
performance is adequate for UAS OPS. 

Procedures -8 

OSO 16 

Absence of standards for the procedure(s) to ensure 
coordination between the crew members and robust and 
effective communication channels cover the) assignment of 
tasks to the crew 

Procedures -6 

Absence of standards for the procedure(s) to ensure 
coordination between the crew members and robust and 
effective communication channels cover the) step-by-step 
communications between crew members 

Procedures -6 

Absence of standards for multi crew coordination training Training -6 
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Absence of standards for CRM training for all persons involved 
in the mission 

Training -6 

Absence of standards for the devices for communication 
between persons involved in the mission 

Technical -7 

OSO 17 

Lack of criteria to address fit conditions before or during duty 
times 

Procedures -10 

Lack of standards to define a Fatigue Risk Management 
System (FRMS) 

Procedures -8 

OSO 18 
Standards covering automatic protection of the flight 
envelope following remote pilot errors are not designed 
specifically for small UAS.. 

Technical -2 

OSO 19 

Lack of specific standards for procedures able to provide at a 
minimum: 

- a clear distribution and assignment of tasks, 

- an internal checklist to ensure staff are adequately 
performing assigned tasks. 

Procedures -4 

Lack of standards covering training requirements for 
personnel, other than remote pilot, in charge of duties 
essential to the management of the flight 

Training -5 

Lack of standards addressing systems to detect and/or 
recover from human errors. 

Technical -4 

OSO 20 

Lack of specific standards to define platform-independent 
Human Machine Interface (HMI) capabilities. 

Technical -4 

Lack of standards to conduct human factors evaluation of the 
UAS to determine if the HMI is appropriate for the mission. 

Procedures -5 

OSO 23 

There are no standards/guidelines to define how to 
determine adequate environmental/ meteorological 
conditions for safe operations.  

Procedures -5 

Available standards for the development of procedures are 
quite generic and do not provide sufficient guidance. 

Procedures +2 

No current standard completely covers third-party 
competence for checking environmental/meteorological 
conditions for both syllabus and skills. 

Procedures +2 

OSO 24 N/A   

 

Table 40 Adjacent Area/Airspace Considerations: Gap Overview 

Mitigation Gap Classification Score 

Adjacent 
Area/Airspace 
Considerations 

There is a lack of standards for SW and airborne 
electronic hardware (AEH) Development 
Assurance that are suitable for small UAS 

Technical -9 
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h
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R
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 s
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h
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p
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I d
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at
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p
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p
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n
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H
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H
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 m
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p
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e
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P
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at
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p
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4 Conclusions and recommendations  

From the analysis presented in this document the following conclusions can be made: 

1. For most SORA criteria there is partial coverage by existing standards, some have full coverage. 
Partial coverage means that a standard: 

 Has a low maturity because it is still in a development phase, or  

 Covers only a part of a SORA criterion, or 

 Has a limited scope (e.g. MTOM less than 25kg, only rotorcraft, etc.), or 

 It was developed for manned aviation not practical for the UAS sector because it is too 
demanding; 

2. Some SORA criteria may become fully covered if standards under development indeed provide 
what is advertised in e.g. terms of reference or summaries; in this report these standards are indicated 
between brackets and not (yet) recommended, they should be assessed when they are published.  
3. Given the above, the analysis identified the following standards as those that can be already 
recommended for actual use (for the details on the level of coverage see the detailed analysis above): 

o M1 – Strategic mitigations for Ground Risk - Non-tethered M1 mitigations 
 Methodology for the UAS Operational Risk for non-geographical flight permits –

ENAC-LG 2017/001-NAV 
 DGAC - AÉRONEFS CIRCULANT SANS PERSONNE A BORD: ACTIVITÉS 

PARTICULIÈRES Ed 1 rev. 4 
 EUROCAE ED-270, Geocaging Appendix 1 

o M1 – Strategic mitigations for Ground Risk - Tethered M1 mitigations 
 ASD-STAN prEN 4709 Aerospace series — Unmanned Aircraft Systems — Product 

requirements and verification for the Open category 
 ISO/FDIS 21384-3 Unmanned aircraft systems — Part 3: Operational procedures 

o M2 – Effects of UA Impact Dynamics are Reduced  
 F3322-18 Standard Specification for Small Unmanned Aircraft System (sUAS) 

Parachutes  
o M3 – An Emergency Response Plan is in place, operator validated and effective 

 ISO 21384-3: Operational Procedures 
 IATA Emergency Response Plan 

o Tactical Mitigations Performance Requirements - VLOS  
 F1583-95 (2019): Standard Practice for Communications Procedures – Phonetics 

o Tactical Mitigations Performance Requirements - BVLOS  
 DO-365: MOPS for Detect and Avoid (DAA) Systems - Phase 1 
 DO-289: Minimum Aviation System Performance Standards for Aircraft 

Surveillance Applications 
 ED-258: Operational Services and Environment Description for DAA for DAA in 

Class D-G airspaces under VFR/IFR 
 ED-267: Operational Services and Environmental Description for DAA in Very 

Low-level Operations 
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 DO-289: Minimum Aviation System Performance Standards for Aircraft 
Surveillance Applications 

 ED-271: MASPS for Detect & Avoid [Traffic] in Class A-C airspaces under IFR 
 DO-366: Minimum Operational Performance Standards (MOPS) for Air-to-Air 

Radar for Traffic Surveillance 
 ED-265: Command and Control (C2) Data Link Minimum Operational 

Performance Standards (MOPS) (Satellite) 
o OSO #1 – Operator competent and/or proven  

 ISO 21384-3 UAS – Part 3: Operational Procedures 
 F3178-16: Standard practice for Operational Risk Assessment of Small Unmanned 

Aircraft Systems (sUAS) 
 ASTM F3364-19: Standard practice for independent audit program for unmanned 

aircraft operators 
o OSO #2 – UAS manufactured by competent and/or proven entity  

 F2972 – 15 Standard Specification for Light Sport Aircraft Manufacturer’s Quality 
Assurance System 

 F3003-14 Standard Specification for Quality Assurance of a Small Unmanned 
Aircraft System (sUAS) 

 ISO 9001:2015 Quality Management System 
 EN 9100:2018 Quality Management Systems - Requirements for Aviation, Space 

and Defence Organizations 
 ASTM F2911-14e1: Standard Practice for Production Acceptance of Small 

Unmanned Aircraft System (sUAS)  
o OSO #3 – UAS maintained by competent and/or proven entity 

 ASTM F2909-19: Standard Specification for Continued Airworthiness of 
Lightweight Unmanned Systems 

 ASTM 2483-18: Standard Practice for Maintenance and the Development of 
Maintenance Manuals for Light Sport Aircraft 

 ASTM 3366-19: Standard Specification for General Maintenance Manual (GMM) 
for a Small Unmanned Aircraft System (sUAS) 

o OSO #4 - UAS developed to authority recognized design standards 
 To be completed after coordination with EASA 

o OSO #5 - UAS is designed considering systems safety and reliability  
 ASTM F3309 – Standard Practice for Simplified Safety Assessment of Systems and 

Equipment in Small Aircraft 
 SAE ARP4761 – Guidelines and Methods for Conducting the Safety Assessment 

Process on Civil Airborne Systems and Equipment  
 EUROCAE ED-79 Guidelines for Development of Civil Aircraft and Systems 
 EUROCAE/RTCA ED-12C/DO-178 Software Considerations in Airborne Systems 

and Equipment Certification 
 EUROCAE/RTCA ED-80/DO-254 Design Assurance Guidance for Airborne 

Electronic Hardware 
 EUROCAE ED-280: Guidelines for UAS safety analysis for the Specific category 

(low and medium levels of robustness) 
 EUROCAE ED-279: Generic Functional Hazard Assessment (FHA) for UAS/RPAS 
 EUROCAE ED-79A Guidelines for Development of Civil Aircraft and Systems 
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 ASTM F3230: Practice for Safety Assessment of Systems and Equipment in Small 
Aircraft 

o OSO #6 – C3 link characteristics appropriate for the operation  
 ASTM F3002 – 14 - Standard Specification for Design of the Command and Control 

System for Small Unmanned Aircraft Systems (sUAS) 
 IEEE 802.11, IEEE 802.11a – WIFI technology (2.4 GHz + 5 GHz Band) 
 IEEE 802.15.1 – Bluetooth technology 
 IEEE 802.22 - Wireless regional area network (WRAN) 
 3GPP - TR 36.777 Technical Specification Group Radio Access Network; Study on 

Enhanced LTE Support for Aerial Vehicles 
 EUROCAE ED-266 - Guidance on Spectrum Access, Use and Management for UAS 
 RTCA DO-362 - Command and Control (C2) Data Link Minimum Operational 

Performance Standard (MOPS) (Terrestrial) 
 EUROCAE ED-265 - Minimum Operational Performance Standard for RPAS 

Command and Control Data Link (C-Band Satellite) 
o OSO #7 – Inspection of the UAS (product inspection) to ensure consistency to the ConOps 

 ISO 21384-3: Operational Procedures 
 ISO 23665 – Training for personnel involved in UAS operations 

o OSO #08, 11, 14, 21 – Operational Procedures  
 ISO 21384-3: Operational Procedures 

o OSO #09, 15, 22 - Remote Crew Competencies 
 F3330-18: Standard specification for Training and the Development of Training 

Manuals for the UAS Operator 
 JARUS Recommendations for RPC 
 ISO 23665 - Unmanned Aircraft Systems training for personnel involved in UAS 

operations 
 ISO 23665 - Unmanned Aircraft Systems training for personnel involved in UAS 

operations 
o OSO #10,12 – Safe recovery from technical issues  

 ASTM F3309 – Standard Practice for Simplified Safety Assessment of Systems and 
Equipment in Small Aircraft 

 F3230-17: Standard Practice for Safety Assessment of Systems and Equipment in 
Small Aircraft 

 ED-79A/ARP4754A: Guidelines for Development of Civil Aircraft and Systems 
 ARP4761: Guidelines and Methods for Conducting the Safety Assessment Process 

on Civil Airborne Systems and Equipment 
o OSO #13 – External services supporting UAS operations are adequate to the operation 

 ISO 21384-3 - Unmanned aircraft systems -- Part 3: Operational procedures 
 ISO 21384-2 - Unmanned aircraft systems -- Part 2: Product systems 
 16803-1:2016 - Space - Use of GNSS-based positioning for road Intelligent 

Transport Systems- Part1- Definitions and system engineering procedures for the 
establishment and assessment of performance 

 16803-2:2016 - Space - Use of GNSS-based positioning for road Intelligent 
Transport Systems- Part2- Assessment of basic performances of GNSS-based 
positioning terminals 
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 Resolución de 8 de marzo de 2019, de la Dirección de la Agencia Estatal de 
Seguridad Aérea, por la que se publican los medios aceptables de cumplimiento y 
material guía, aprobados para las operaciones con aeronaves pilotadas por control 
remoto, en virtud del Real Decreto 1036/2017, de 15 de diciembre. 

 ISO 23629-12 - Requirements for UTM services and service providers 
o OSO #16 – Multi-crew coordination  

 No appropriate standard available yet or available for review 
o OSO #17 – Remote crew is fit to operate 

 ISO 21384-3 UAS – Part 3: Operational Procedures 
o OSO #18 – Automatic protection of the flight envelope from human errors 

 STANAG 4671 – UAV System Airworthiness Requirements (USA) 
 STANAG 4703 – Light Unmanned Aircraft Systems Airworthiness Requirements  
 JARUS – Certification Specification for Light Unmanned Rotorcraft Systems 

(CS-LURS) 
 JARUS – Certification Specification for Light Unmanned Aeroplane Systems 

(CS-LUAS) 
o OSO #19 – Safe recovery from Human Error  

 ISO 21384-3 UAS – Part 3: Operational Procedures 
 F3330-18: Standard specification for Training and the Development of Training 

Manuals for the UAS Operator 
 JARUS Recommendations for RPC 
 ASTM F3266-18 
 ASTM F3379-20 
 ISO 23665 
 ARP5707 
 Guidance Material (GM) to JARUS RECOMMENDATION UAS RPC CAT A and CAT B 

regarding Recognized Assessment Entity (RAE) 
o OSO #20 – A Human Factors evaluation has been performed and the Human-Machine 

Interface (HMI) found appropriate for the mission 
 UAV System Airworthiness Requirements (USAR) - UAS GCS Human systems 

Integration (HSI) Guidance and Human Factors (HF) Airworthiness considerations 
(based on STANAG 4671) – DRDC 

 STANAG 4703 
 SESAR Human Performance Assessment (HPA) 

o OSO #23 - Environmental conditions for safe operations defined, measurable and adhered 
to 

 ISO 21384-3 Unmanned aircraft systems -- Part 3: Operational procedures 
 F3330 – 18 Standard Specification for Training and the Development of Training 

Manuals for the UAS Operator 
 Recommendations for remote PILOT COMPETENCY (RPC) for UAS OPERATIONS in 

category A (OPEN) and category b (specific) 
 DOC - 1009 - Manual on Remotely Piloted Aircraft Systems (PSURs) 
 ISO 23665: Unmanned aircraft systems - Training for personnel involved in UAS 

operations 
 ARP 5707 

o OSO #24 – UAS designed and qualified for adverse environmental conditions  
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 JARUS CS-LURS – “Certification Specification for Light Unmanned Rotorcraft 
Systems” 

 JARUS CS LUAS – “Certification Specification for Light Unmanned Aeroplane 
Systems” 

 ASTM F3298-19 – “Standard Specification for Design, Construction, and 
Verification of Lightweight Unmanned Aircraft Systems” 

 UL 3030 – “Standard for Unmanned Aircraft Systems” 
 IEC 60529 – “Degrees of protection provided by enclosures (IP Code)” 
 RTCA DO-160 – “Environmental Conditions and Test Procedures for Airborne 

Equipment” 
 EUROCAE ED-14G / RTCA DO-160 – Environmental Conditions and Test Procedures 

for Airborne Equipment” 
 NATO STANAG 4701 – “UAV System Airworthiness Requirements (USAR)” 
 NATO STANAG 4702 – “Rotary Wing Unmanned Aerial Systems Airworthiness 

Requirements (AEP-80)” 
 NATO STANAG 4703 – “Light Unmanned Aircraft Systems Airworthiness 

Requirements (AEP-83)” 
 EUROCAE ED-14G / RTCA DO-160 – Environmental Conditions and Test Procedures 

for Airborne Equipment” 
 EN4709-001 – “Unmanned Aircraft Systems (UAS) - Product requirements” 

o Adjacent Area/Airspace Considerations 
 EUROCAE ED-270 MOPS Geocaging 
 EUROCAE ED-269 MOPS Geofencing 
 EUROCAE ED-280 Guidelines for UAS safety analysis for the Specific category (low 

and medium levels of robustness) 
 ASTM F3309 Standard Practice for Simplified Safety Assessment of Systems and 

Equipment in Small Aircraft 
 SAE ARP4761A Guidelines and Methods for Conducting the Safety Assessment 

Process on Civil Airborne Systems and Equipment 
 RTCA/EUROCAE DO-254/ED-80 Design Assurance Guidance for Airborne 

Electronic Hardware  
 EUROCAE/RTCA ED 12/DO-178 Software Considerations in Airborne Systems and 

Equipment Certification  

Given the above, it is recommended that: 

 The maturity of the standards is continuously monitored to update the assessment. This will 
be done throughout the AW-Drones project. 

 The coverage identified in this document is published by the project as the unique European 
Meta-Standard supporting the application of the SORA methodology for the specific category 
of operations. 

 The European Commission, supported by EASA, should bring the gaps identified in paragraph 
2.2 to the attention of the European UAS Standard Coordination Group (EUSCG) to possibly 
initiate actions to fill the gap.  
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Annex 1 Standards’ assessment 

1. Complete Standards’ Assessment for each SORA criterion: 
https://seafile.dblue.it/f/32b5ba1a8e034a3981f8/ 
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AW-Drones 
Abstract  

The AW-Drones project aims at supporting the European drone regulatory framework by identifying 

consensus-based voluntary standards which are deemed suitable to support the UAS common 

European rules at the level of Acceptable Means of Compliance (AMC) in the perspective of the 

“Performance-Based Regulation”.  

The Performance-Based Regulation in fact postulates that AMC should be published in a large 

proportion not by Authorities, but by Standard Development Organisations (SDOs). 

This document presents the results deriving from the assessment of standards, published or under 

advanced development by SDOs, considered potentially compliant to the requirements set in the Draft 

Commission Implementing Regulation on a regulatory framework for the U-space [3], including not 

only related airborne functions, but also service provision. 

For each U-space service, this document provides a list of standards offering at least a partial coverage, 

identification of the gaps which prevent a complete coverage, and conclusions & recommendations to 

cover each gap for fully meeting the requirement. 

The recommendations may be used by EASA to publish a list of AMC acceptable to the Agency, or by 

the European UAS Standard Coordination Group (EUSCG) where SDOs could discuss how to fill the 

gaps. 
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Introduction 

 Standards’ assessment in the context of AW-Drones 

The lack of clear and clearly identified standards is holding back the development of the drone-

related business, both at a global level and in Europe. Several studies and surveys identify a 

comprehensive regulatory and standardisation framework as a main potential booster for the 

drone business. Therefore, to foster the growth of a safe drone usage, there is a need to 

implement coherent and interoperable global standards compliant with the regulations for 

drones in the European Union. The EU’s Horizon 2020 Research and Innovation Program funded 

Project AW-Drones to tackle these issues and guide future EU drone regulation, mainly at the 

level of so-called “soft rules”. i.e. consensus-based voluntary standards produced by Standard 

Development Organisations (SDOs) for voluntary application supporting the Commission 

Regulations (legally binding “hard rules”) at the level of Acceptable Means of Compliance (AMC). 

 

The idea that regulatory material adopted by Authorities could be complemented by consensus-

based standards emerged in civil aviation in 1998, through Resolution A32-14 adopted by the 

ICAO General Assembly. The concept in EU is often referred as “Performance-Based Regulation” 

meaning that EASA could enshrine standards published by SDOs at the level of AMC, instead of 

directly drafting such material. 

 

AW-Drones contributes to supporting the European Union’s drone “hard” regulations through 

identification of suitable standards, enabling safe, environmentally sound and reliable 

operations of non-military drones in the European Union.  

 

In order to achieve this objective, one of the sub-goals of the project is to propose a well-

reasoned set of technical standards for operations and for U-space services, appropriate for all 

relevant categories of drone operations. 

 

A work plan has been formulated to collect and assess existing and planned standards. The effort 

is split into three main technical work packages (WP):  

 

 WP2 - Development of a methodology for categorization and assessment 

 WP3 - Collection and categorization of standards that might be applicable for UAS 

 WP4 - Assessment of these standards to evaluate their feasibility to support this process 

in order to derive a set of standards that are validated and found applicable. 

 

While the first activity was carried out only at the beginning of the project to set the ground for 

all the subsequent work, both the data collection and the assessment of the standards is carried 

out iteratively over the course of the three years of the project. In particular during the first year 

(2019) the project focused on the collection and assessment of standards potentially suitable to 

support the demonstration of compliance to the criteria in the Specific Operations Risk 

Assessment methodology (SORA), which was released in deliverable D4.1.  
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The SORA methodology, developed by the Joint Authorities for Rulemaking on Unmanned 

Systems (JARUS) is officially transposed in the EU regulatory framework by EASA as Acceptable 

Means of Compliance (AMC) No.1 to Article 11 of EU Regulation 2019/947 [1]. 

This deliverable D4.2 instead focuses on assessment of standards deemed suitable to support 

verification of conformity of identified U-Space services and related airborne functions. 

With reference to deliverable D2.3 of the project [2], it was, by lack of AMC’s, agreed with EASA 

to identify and assess with priority standards for the two services that are planned to be 

operational shortly: the Network Identification Service (NIS) and the Geo-Awareness Service 

(GAW). Even more specifically, the identified and assessed standards are aimed mainly to cover 

the aspects from a U-space service provider point of view.  

However, this first version already contains all the potential U-space services presently known, 

and lists standards identified as a possible AMC. Some of these standards are still under 

development, while additional standards may emerge in the near future.  

Therefore, the third iteration of AW-Drones will hand upcoming updates in the next issue of this 

document. 

EASA is working on AMC guidance material (GM): 

 work conducted in the AW-Drones project will be used for EASA's development on AMC 

GM 

 divided in WP's (6 out of them (15) ref. to USS's) 

 AMC GM expected to be ready by the end of October 

 The AMC GM task force is currently working on NIS, GAS and FAS 

 

 Purpose and scope of this document 

Based mainly on EASA Opinion No 01-2020 [3] on the high-level framework for the U-space and 

the draft of the Commission Implementing Regulation on a regulatory framework for the U-

space [4], an architecture has been taken as a starting point for collecting standards related the 

mandatory U-space services, supporting services and related services. 

The assessments are based on the methodology already defined in work package (WP) 2. This 

document contains the summary of the identified standards for each U-space service, a gap 

assessment as well as conclusions and recommendations. The assessments of the individual 

standards are contained in a separate tool, based on the aforementioned methodology. 

 

 Structure of the document 

The structure of this document is based on the U-space services. For each service, there is a 

separate chapter including a description of the service and the identified standards, a summary, 
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gaps identified and conclusions & recommendations. The assessments themselves are done in 

a separate Excel file: ‘AW-Drones_D4.2_Annex_U-Space_Standards assessment.xlsx’ [Annex V]. 

In chapter 2 some background information is given on U-space, as well as a schematic 

presentation of the U-space architecture used in the project, based on the already mentioned 

publications (sources [2] & [3]). 

Chapter 3 to 8 addresses the U-space services, chapter 9 covers additional services and 

interfaces. 

Annex I presents the identified standards per USS/Category and per SDO. It also presents a table 

suggesting standards and publications to be screened on potentially being suitable to cover U-

space requirements 

 

 How to read this document 

This section includes the used abbreviations and highlights the main features of the tables 

describing the assessment the standards.  It explains how the information is presented and how 

to effectively read the results presented. 

 

1.4.1 List of acronyms 

AMC Acceptable Means of Compliance 

ASTM American Society for Testing and Materials International 

ATM Air Traffic Management 

CD Committee Draft 

CMS Conformance Monitoring Service 

CU Command Unit 

DOC Designated Operational Coverage 

DRI Direct Remote Identification 

GAW Geo-Awareness service 

NIS Network Identification Service 

EASA European Union Aviation Safety Agency 

EDPS European Data Protection Supervisor 
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FCS Flight Clearance (alias authorisation) service 

MOPS Minimum  Operational Performance Specification 

MS Member States 

SDO Standard Development Organization 

EU European Union 

SORA Specific Operations Risk Assessment 

TIS Traffic Information Service 

TRS Tracking Service 

UAS Unmanned Aircraft System 

UCS UTM Communication Service 

USSP U-space (alias UTM) service provider 

UTM UAS Traffic Management (equivalent to U-space) 

WIS Weather Information Service 

WP Work Package 

 

1.4.2 Summary table 

The summary table in each chapter includes the identified standards that could be considered 

by EASA as candidates to be published by the Agency as possible AMCs for the U-space 

services. Such tables include following columns: 

Table 1 Example of Summary Table 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

     

 

Standard title 

The title of the document assessed, which can be a in a Planning, Drafting, Internal 

Consultation, External Consultation or Published phase. Please note different maturity 

terminologies are used amongst different SDO’s, therefor a Maturity Correlation Table is 

provided in Annex III. 
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SDO 

The Standard Design Organisation (alias standard making body) which has published or which 

is producing the standard. 

Doc. Ref. 

The respective document reference 

Status, scope & compatibility 

Contains more info on the status of the document (Planning, Drafting, Internal Consultation, 

External Consultation, or Published), the scope of the document that matches the U-space 

service, and if this standards doesn’t, partially of fully covers requirements. It might also 

contain the name of the working group. 

Since different SDOs use different semantics to identify stages of respective developments, a 

correlation table is provided in Annex III. 

Global score 

This column presents a global score obtained by assessing each standard according to the 

methodology described in [2]. 

 

1.4.3 Gap summary 

The gap summary table highlights the identified gaps missing to cover the requirements for 

the specific U-space requirement. The columns are divided as follows: 

Table 2 Example of Gaps' Summary table 

Gap 

# 
Gap Description Conclusion Recommendation 

   

 

Gaps and Gap Description 

Provides a number for each gap identified, explaining the nature of the gap and its rationale. 

The gaps listed in this table are generally not the same identified in the assessment of the 

individual standards, but rather gaps to fully cover the U-space service requirement, taking in 

consideration all currently available standards. 

Conclusions and Recommendations 

It provides conclusions on gaps which have been identified, with recommendations in relation 

to the severity of each respective score. 
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In the framework of identifying gaps related to U-space service requirements, no quantitative 

assessments of the consequences of the gaps has been carried out. 

 

1.4.4 Conclusions & recommendations 

This section gives an overview of the current coverage of each requirement identified for the 

specific U-space service, providing a table with the best identified standards that cover the 

requirement at present, alongside any associated limitations and gaps. 

 

Table 3 Example of Conclusions table 

Requirement Coverage Recommended standards Limitations/notes Gaps 
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2 Background information 

 U-space Services 

AW-Drones considered only the 7 U-space Services listed in Chapter IV (U-space services) of 

Opinion No 01-2020 high level framework for the U-space [3] and related Draft Commission 

Implementing Regulation on a regulatory framework for the U-space [4] during the  project. 

The current draft of the latter in fact specifies the following 6 services: 

 

1. Network identification service (NIS) 

a. A network identification service should provide the identity of UAS operators 

and location of UAS during operations and in contingency situations, and share 

relevant information with other U-space airspace users. 

 

2. Geo-awareness service (GAW) 

a. A geo-awareness service should provide UAS operators with the information 

about the latest airspace constraints and defined UAS geographical zones 

information made available as part of the common information services. 

 

3. (UAS) flight authorisation service (alias Flight Clearance Service – FCS) 

a. A flight authorisation service should ensure that authorised UAS operations are 

free of intersection in space and time with any other notified flight 

authorisations within the same U-space airspace. 

 

4. Traffic information service (TIS) 

a. A traffic information service should alert UAS operators about other air traffic 

that may be present in proximity to their UAS. 

 

5. Weather information service (WIS) 

a. A weather information service should support the UAS operator during the 

flight planning and execution phases, as well as improve the performances of 

other U-space services provided in the U-space airspace. 

 

6. Conformance monitoring service (CMS) 

a. A conformance monitoring service should provide real-time alerting of non-

conformance with the granted flight authorisation and inform the UAS 

operators when deviating from it. 

 

It could be noticed that these listed 6 U-space services are all mentioned in draft ISO CD 23629-

12 [5]; but the latter, based on CORUS, identifies more than 25 UTM services, categories into 

“safety-critical”, “safety-related” and “operation support”.   
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 U-space architecture 

EASA and the Commission defined that the architecture needed for a successful implementation 

of U-space would be one with two types of service providers, being the ‘Common Information 

Service Providers’ and the ‘U-space Service Providers’. 

Further details on the possible U-space architecture are contained in [6]. 

Common Information Service Provider (CISP) 

A Common Information Service Provider will be designated by Member States for every U-space 

airspace, as a single trustworthy source of reference information for the given U-space airspace 

for authorities, service providers and operators to enable the safe management of UAS 

operations. The CISP will support the exchange of information and the coordination between U-

space service providers and air traffic service providers, without discrimination, to enable the 

safe management of unmanned aircraft traffic and segregation of manned aircraft from 

unmanned aircraft in the U space airspace under his jurisdiction. 

A single standard of data will be needed: 

 standard to be identified by EASA, currently left to the MS 

 an open communication protocol standard is requested by EASA 

 SWIM & Asterix to be further investigated 

U-space service providers (USSP) 

U-space service providers will act as gateway to U-space for Unmanned Aircraft Operators, they 

will provide the following minimum mandatory U-space services:  

 Network Identification Service (safety-related in [5]) 

 Geo-awareness Service (safety-critical in [5]) 

 UAS Flight Authorisation Service (safety-critical in [5]) 

 Traffic Information Service (safety-critical in [5]) 

 

Mandatory vs supporting services 

Next to the mandatory services above, following services are seen as supporting services but 

may be obligatory if deemed necessary by a Member State (MS): 

 Weather Service (safety-related in [5]) 

 Conformance monitoring service (safety-critical in [5])  

Related services  

The following additional services may be offered as a service by the USSP or other authorised 

entity: 

 ATM-CISP Interface  
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 UTM Communication service (UCS) (safety-related in [5]) 

Unmanned aircraft operators may only operate in U-space airspace if they use the mandatory 

U-space services that are indispensable to ensure safe, secure, and efficient operations.  

Note: in the Opinion No 01-2020 - high level framework for the U-space [3] ‘tracking’ service 

(TRS) was proposed as a U-space service, this however is currently not mentioned in the Draft 

Commission Implementing Regulation on a regulatory framework for the U-space [4]. In any 

case TRS is listed as safety critical service in [5]. 

Definition 

No formal UTM (alias U-space) definition is yet published either by ICAO, EC or EASA. In this 

document the following definition from [5] is hence used: 

UAS Traffic Management (UTM) 

Set of traffic management and air navigation services aiming at safe, secure and efficient integration 

of multiple manned and unmanned aircraft flying inside the respective DOC of each service. 

Note 1 to entry The definition is adapted from the ICAO Common UTM Framework with Core 

Principles for Global Harmonisation, 2nd edition, Nov. 2019 

Note 2 to entry: In compliance with ICAO, Global Air Traffic Management Operational Concept, Doc 

9854, 1st edition, 2005, UTM services initiate when the UAS operator files a request for clearance 

to enter airspace and terminates when the UA reaches the parking position, the primary propulsion 

systems are switched off and the operational plan is closed. 

 

Architecture 

The architectural diagram below is based both the before mentioned Opinion No 01-2020 - high 

level framework for the U-space [3] and the Draft Commission Implementing Regulation on a 

regulatory framework for the U-space [4]. 

 The services which will be provided by the USSP are mentioned and described in the following 

chapters. The services/data which are mentioned in the architecture in the CISP system are 

interpreted as required to be provided by the CISP. 

The architectural diagram displays the information flows. The services and flows are displayed 

as in the legend below. Optional/supporting services are dependent per Member State (MS). 

The following legend is used: 
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Figure 1 U-space architecture 

The numbers shown in the diagram are also shown next to each chapter title for reference. 
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3 Network identification service  

 Description 

The detailed description of this service, according the 2020 draft U-space regulation, is: 

A network identification service shall allow the continuous processing of the remote 

identification of the UAS throughout the whole duration of the flight and shall provide the 

remote identification of the UAS to authorised users in an aggregated manner. 

The network identification service shall allow that the authorised users receive the messages 

with the following content: 

a) The UAS operator registration number. 

b)  The unique serial number of the UA (or exclusively the Add-on) compliant with standard 

ANSI/CTA-2063-A-2019. 

c)  The time stamp, the geographical position of the UA and its height above the ground or its 

take-off point. 

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

e)  The geographical position of the remote pilot, or if not available, the geographical position of 

the take-off point. 

f)  The UAS emergency status for Class C1, C2, C3. Not required for Add-on 

 

The authorised users shall be: 

 the general public as regards information that is deemed public in accordance with applicable 

Union and national rules; 

 Note: General public will have access to DRI, but not to NIS (see 1.2.3) 

 other U-space service providers in order to ensure safety of operations in the U-space 

airspace; 

 the air traffic services providers concerned;  

 the competent authorities. 

 

3.1.1 Network Identification Service (NIS) vs Direct Remote 

Identification (DRI) 

The Implementing Regulation (EU) 2019/947 defines Direct Remote Identification (DRI) as a 

requirement for an airborne function in the Open Category. The network identification 

service requirements, in case a drone in either class C1, C2 or C3 would be equipped with 

such function,  are included in Commission Regulation (EU) 2020/1058 . The difference 

between direct remote identification and network identification is described below. 
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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. 

Direct remote identification is a method where the UAS is broadcasting the identification 

information which should be able to be received by mainstream smartphones.  

Network Identification Service is a service where identification information is transmitted to 

the USSP through infrastructure such as LTE or satellite, managed by a provider of UTM 

Communication Service (UCS) where the identification and position information is 

continuously exchanged between service providers, if authorised. 

Note: in the ASD STAN the terminology used for NIS is NRI (Network remote Identification), 

while in [5] it is NIS. 

Neither DRI nor NIS are necessary to ensure airworthiness of the drone. In fact, DRI is 

necessary for enforcement, security and privacy considerations. Conversely NIS may be an 

operational requirement stemming form the airspace access rules. 

 

3.1.2 Readiness of the mobile network to communication in U-space 

The existing mobile networks can be reused without the need to deploy dedicated 

infrastructure for coverage in the air but limited in altitude due to antenna's directed 

towards the ground. In future deployments of 5G infrastructure the antenna pointing could 

be improved to allow NIS at higher altitudes. 3GPP standards are defined to provide global 

interoperable and secure connectivity. At present, mobile networks have sufficient 

capabilities to deliver connectivity, real-time data, security, and identity management for 

supporting U-space requirements. As mobile operators maintain and upgrade their existing 

infrastructure to 5G, their networks’ capabilities will expand further. 

There are concerns when using existing infrastructure in combination with the current LTE 

connectivity. Having too many drones in the air connected to the same pylon may decrease 

connectivity for all mobile users. 

In any case [5] already contains safety and quality requirements for the related UCS 

providers, being this service considered safety-related by current ISO draft. Conformity with 

the applicable requirements could hence be verified through industry mechanisms, without 

involvement of the aviation authorities. 

 

3.1.3 ASTM - F3411 – 19: UAS Remote ID and Tracking 

During operation of the UAS, a Unique Operator’s ID, (and possibly other codes, like e.g. the 

drone serial  number) along with location and vector (speed/direction) will be communicated 

at a regular interval such that a compliant receiver will be able to identify an aircraft that is 
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within operating range of the receiver for broadcast mechanisms and network range for 

network mechanisms. 

Remote ID allows public and civil (i.e., government law enforcement agencies and private 

citizens) identification of UAS for safety, security, and compliance purposes, including for 

security and privacy purposes. The objective is to increase UAS operator accountability by 

removing anonymity while preserving operational and personal privacy for remote pilots, 

businesses, and their customers (with the European GDPR regulation [7] in mind). 

This standard defines message formats, transmission methods, and minimum performance 

standards for two forms of Remote ID: broadcast and network. Broadcast Remote ID is based 

on the transmission of radio signals directly from a UAS to receivers in the UAS’s vicinity. 

Network Remote ID is based on obtaining UAS remote identification information via the 

internet from a Network Remote ID Service Provider (Net-RID SP) that interfaces directly or 

indirectly with the UAS, or with other sources in the case of Non- Equipped Network 

Participants. 

The term Broadcast Remote ID in this standard is equivalent to DRI in Commission Delegated 

Regulation 2019/945. 

This standard is partially suitable to support the EU U-space draft Regulation, but gaps are 

being addressed in ASTM’s current revision. 

As NIS is currently not needed in FAA regulation, ASTM is working with Eurocae to address a 

global standard for NIS. 

 

3.1.4 EUROCAE - ED-282: MOPS for UAS E-Identification 

EUROCAE is developing ED-282 in coordination with ASD-STAN D05/WG08 for DRI. The 

“Open” (alias external) consultation on this standard was closed in August 2020. At beginning 

of 2021 EUROCAE is disposing the received comments to prepare the ED for publication. 

Draft ED-282 ‘Minimum Operational Performance Standard for UAS E-Identification’ specifies 

the minimum performance expected from e-Identification solutions for UAS and focuses on 

the E-Identification function meant to provide surveillance information generated by the UAS 

itself or its remote pilot station (RPS). 

It does neither contrast ASTM F3411-19 nor prEN 4709-002, but the ED focuses on the 

network segment enabling the TRS. 
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3.1.5 ASD-STAN - prEN 4709-002: Aerospace series - Unmanned 

Aircraft Systems - Part 002: Direct Remote identification 

This standard is defined in coordination with EUROCAE WG-105 SG-32 ‘UTM E-Identification’ 

and ASTM. This standard was under “Enquiry” (i.e. external consultation) by CEN until 25 

February 2021 and has a focus on Direct Remote Identification, which is a requirement in the 

implementing regulation for the open category. 

Current outstanding challenges: in the delegated act it is specified that all information for DRI 

must protect the identification of the user. 

The EDPS recommends that the Commission encourages RPAS manufacturers to implement 

privacy by design and by default and data controllers to carry out data protection impact 

assessments where processing operations present specific risks to the rights and freedoms of 

data subjects (i.e. citizens) by virtue of their nature, scope or purposes. As a consequence, 

the CEN prEN4709-002 standard does not cover the Remote Pilot/Operator privacy and data 

protection by design, and by default. 

 

3.1.6 ISO - 23629-8: Remote identification 

ISO started the development of an international standard on Remote ID. having approved the 

New Work Item Proposal (NWIP) on 22 June 2020. However, currently only the outline is 

available. 

 

 Summary 

Table 4 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

UAS Remote ID and 

Tracking 
ASTM F3411-19 

 Published 

 Version (date): February 28th 

2020 

 Prep. by WK65041 

 Broadcast (BLE or Wifi) 

 Network (between USS) 

 Compliant with draft U-space 

regulations: partially, but gaps 

are being addressed in ASTM’s 

current revision. 

16 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for UAS E-

Identification 
EUROCAE ED-282 

 External consultation 

 Version (date): June 2020 

 Prep. by WG-105 SG-32 

 NIS + DRI 

 Compliant with draft U-space 

regulations: yes, but demanding 

and thus expensive requirements 

3 

Aerospace series - 

Unmanned Aircraft 

Systems - Part 002: 

Direct Remote 

identification 

ASD-STAN 
prEN 4709-

002 

 external consultation 

 Version (date): December 2020 

 Prep. by D05/WG08 UAS 

Unmanned Aircraft Systems 

 DRI system for UA of the open 

Category 

 Compliant with draft U-space 

regulations: Not completely, only 

DRI (no NIS) 

8 

UAS Traffic 

Management (UTM) 

— Part 8: Remote 

identification 

ISO ISO 23629-8 

 Planning 

 Version (date): June 2020 

 Broadcast (BLE or Wifi) 

 Network (between USS) 

 Compliant with draft U-space 

regulations: Maybe /partially 

(based on the limited information 

presented in the outline) 

-2 

 

 

 Gap summary 

Table 5 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering: 

the limitation to direct remote 

identification leaves air traffic control 

and authorities without a situational 

awareness of drones flying around in 

their area of responsibility 

The lack of a standardisation of UTM 

communication services and to compose an 

overall drone traffic information platform for 

authorities might compromise uniform safety. 

Standardisation would be beneficial for 

uniform safety and EU industry perspectives. 
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Gap 

# 
Gap Description Conclusion Recommendation 

ISO 23629-12 is promising and satisfactory for 

the safety and quality of the related service 

providers, but additional technical standards 

may be necessary. 

 

 

 Conclusions & recommendations 

More focus must be put on dynamic information during flight. 

Table 6 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Exchange of 

drone tracking 

information over 

NIS on any drone 

traffic in the  

Designated 

Operational 

Coverage 

(DOC)[5]. 

Not 

covered 

/ No European 

standards are 

currently identified 

 The EU Commission 

Regulation (EU) 2020/1058 

covers the requirements 

for the airborne function 

supporting Network 

Remote Identification, 

however  standardisation 

of the communication 

protocol is missing, 

development of such 

protocol would be 

beneficial for uniform 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 

Display of the 

drone tracking 

information in 

the DOC  

Not 

covered 

 No European 

standards are 

currently identified 

 

standardisation of the 

communication protocol is 

missing, development of 

such protocol would be 

beneficial for uniform 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 

Exchange of 

drone tracking 

information 

between 

multiple USSPs, 

which cover 

different DOCs 

Not 

covered 

 No European 

standards are 

currently identified 

 

standardisation of the 

communication protocol is 

missing, development of 

such protocol would be 

beneficial for uniform 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 
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4 Geo-awareness service  

 Description 

The latest European U-space draft of 2020 (Commission implementing regulation on a 

regulatory framework for the U-space) states: 

A geo-awareness (GAW) service shall be provided to UAS operators and shall consist of the 

following geo-awareness information made publicly available by the common information 

service provider: 

 information on the applicable operational conditions and airspace constraints within 

the designated U-space airspace; 

 UAS geographical zones, relevant to the designated U-space airspace; 

 dynamic airspace restrictions temporarily limiting the area within the designated U-

space airspace where UAS operations can take place. 

 

U-space service providers shall dispatch the geo-awareness information in a timely manner to 

allow contingencies and emergencies to be addressed by UAS operators, and shall include its 

time of update or a version number or a valid time, or both. 

 

Each Member State can determine where they want to implement UAS geographical zones 

(referred in Article 15 of [8]). The MS are also empowered to determine which restrictions, 

conditions, administrative procedures or mandatory functionalities apply in these UAS 

geographical zones (so called “geozones”).  

The laudable efforts of individual EU MS on the matter, may ensure a high level of safety, but 

not necessarily a “uniform” level of civil aviation safety which is also in the principal objective 

of the EASA Basic Regulation [9]. 

Furthermore, this situation would neither facilitate, the free movement of goods and services 

in the internal aviation market, nor improve the competitiveness of the Union's aviation 

industry, which is also a political objective established by the Legislator in Art. 1(2)(b) of 

mentioned [9]. 

It is therefore an important recommended action to standardise at EU level conditions, 

limitations and administrative procedures to access UAS geozones to further promote drone 

operations under harmonised criteria in the internal market. MS would still be empowered 

to design and establish the geozones according to their needs. The standardised limitations, 

conditions and administrative procedures, could be established by EASA through one or 

more AMC to Art. 15 of [8], referring therein as appropriate to consensus-based standards 

produced by SDOs. 

 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      25

  

 

 

Because the CISP is providing information on the UAS geozones in a digital format to the 

USSPs it is important that the USSP is parsing these restrictions correctly and providing this 

data in an unambiguous way to UAS operators. This data source originates from the CISP. 

This service is not requiring data to be exchanged amongst U-space service providers. No 

need to establish Inter USSP-communication. 

 

4.1.1 EUROCAE - ED-269: Minimum Operational Performance Standard 

for Geo-Fencing 

This document contains Minimum Operational Performance Standards (MOPS) for the 

airborne Geofencing function of Unmanned Aircraft Systems. This standard specifies the 

minimum performance expected from this Geofencing function, without prescribing its 

design and implementation as far as possible.  

Compliance with this standard is recommended as one means of assuring that the function 

will perform its intended sub-functions satisfactorily under all conditions normally 

encountered in routine aeronautical operation and will comply to the applicable regulations.  

The UAS geographical zones in this standard are mentioned as ‘UAS Geozone’.  

Basically, the data model contains a few classes to define the geographical and temporal 

boundaries of the UAS geozone but also other information such as contact information of the 

designated authority and conditions defining the access to the UAS geozone.  

Some of the most notable attributes in this model are ‘restriction’ and ‘restriction-Condition’. 

Each UAS zone will have a restriction type:  

- PROHIBITED,  

- REQ_AUTHORISATION,  

- CONDITIONAL or  

- NO_RESTRICTION.  

 

For each UAS geozone with the conditional restriction type, it is possible to indicate the 

conditions to access to the UAS zone through logical expression which should be interpreted 

by the UAS.  

The following example is given in the standard publication: 

 The UAS is PERMITTED XOR PROHIBITED (exclusive choice) to fly in this zone at this 

time IF (Characteristic1) CHARTYPE1 = (Value1) CHARVAL1 AND CHARTYPE 2 = 

CHARVAL 2 AND … AND End IF OR (…..) 

… 

End OR 

 Only the fields in bold need to be edited in the character string, separated by”/”. 

Others are implicit. 
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 Examples of CHARTYPE and CHARVALUE: 

o CHARTYPE: operator type ; Acceptable CHARVAL values: 

Military/Police/Firefighting 

o CHARTYPE: Operator ID (registration number) ; Acceptable CHARVAL values: 

as per registration format 

o CHARTYPE : Operation type : A1 as per EASA Open Types or S1 (National 

standard Scenario 1), STS01 (EASA Specific standard scenario) or … 

o CHARTYPE : UTM operation type: Planned/Unplanned, 

o CHARTYPE: passengers on board : yes /no 

 Another code example to illustrate the prohibition of image capture in a zone: 

PERMITTED/IMAGE CAPTURE=NO/NOISE CLASS=A/OR/OPERATOR=POLICE 

o Meaning: the fight is permitted in this zone at that time if ‘No image’ are 

‘captured’ (removed or deactivated) and if ‘noise class’ = ‘class A’ (following 

a known classification) or if the ‘UAS operator’ is the ‘Police’ 

 

4.1.2 ASTM - WK63418: Standard for UAS Traffic Management (UTM) 

Service for Mixed Use Airspace Technical Interoperability & 

Protocols 

The ASTM ToR-2020 for this standard uses the term ‘Constraints’ as method to inform 

operators of specific temporal and geographic limitations of the airspace.  

It seems that the actual conditions to access the UAS geozone would not be included in the 

constraint. A constraint will only be defined by 4D volume (area specified in x, y and z 

coordinates, plus start and end times) and a constraint type. 

According to the ASTM UTM standard, constraints are managed in the Constrain 

Management Service by authorized constraint provider (which is an organization or 

individual authorized by competent authority for the region to create constraints). After the 

creation of the constraint, it will be made discoverable through the Discovery and 

Synchronization Service. USS(P) ingest constraints through the Constraint Ingestion service to 

detect intersection between operational volume with constraint areas.  

The ASTM standard is not (yet) compliant with the restrictions which are requested by 

‘Commission implementing regulation on a regulatory framework for the U-space’: 

restrictions must be able to be added per UAS geographical zone. 

In other words, while ED-269 complements the EU regulatory framework, 3.1.2. ASTM 

WK63418 seems tailored on the USA/FAA context. 
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4.1.3 ISO - 23629-7: UAS Traffic Management (UTM) – Part 7: UTM 

data and information transfer at interface of traffic management 

integration system and UAS service providers - Data model 

related to spatial data for UAS and UTM 

This standard specifies the data model that is related to various spatial information for 

common use between the UA operator and the system for operation control/UTM. 

ISO is developing a very generic data model for all data within UTM. They are splitting the 

data model up in four packages, being: 

- obstacles,  

- ground map,  

- virtual data  

- and dynamic data. 

 

 

4.1.4 ASD-STAN - prEN 4709-003: Aerospace series - Unmanned 

Aircraft Systems - Part 003: Geoawareness 

Developed for open category, focus on RPA and GCS, not on USS’s. 
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Figure 2 ISO 23629-7 model 

Source: ISO/WD 23629-7:(E) - UAS Traffic Management (UTM) – Part 7: UTM data and 

information transfer at interface of traffic management integration system and UAS service 

providers - Data model related to spatial data for UAS and UTM 

This standard, has just terminated the external consultation (DIS in ISO terminology) and might 

constitute the basic “open communication protocol” mentioned in the draft U-space 

regulation. 
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 Summary 

Table 7 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Minimum Operational 

Performance Standard 

for Geo-Fencing 

EUROCAE ED-269 

 Published 

 Version (date): June 2020 

 Prep. by WG-105 SG-33 

 Standardisation of UAS Geozones 

according the Implementing 

regulation 

 Compliant with draft U-space 

regulations: Yes 

10 

Standard for UAS 

Traffic Management 

(UTM) Service for 

Mixed Use Airspace 

Technical 

Interoperability & 

Protocols 

ASTM (WK63418) 

 Ongoing: only ToR 

 Version (date): (unknown) 

 Prep. by WK63418 Task Group Name:  

 ASTM Collaborative Airspace 

Management Standards Working 

Group 

 Exchange of all UTM data according a 

federated deployment model. 

 Compliant with draft U-space 

regulations: No 

-4 

UAS Traffic 

Management (UTM) – 

Part 7: UTM data and 

information transfer 

at interface of traffic 

management 

integration system 

and UAS service 

providers - Data 

model related to 

spatial data for UAS 

and UTM 

ISO DIS 23629-7 

 External Consultation: Draft (DIS 

stage) 

 Version date: November 2020 

 A very generic data model to 

exchange all types of data in UTM. 

 Compliant with draft U-space 

regulations: Yes, although not 

containing sufficient technical details, 

but complementary to more detailed 

ED-269. 

7 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Aerospace series - 

Unmanned Aircraft 

Systems - Part 003: 

Geoawarenes 

ADS-STAN 
prEN 4709-

003 

 Status: External consultation 

 Screened version: December 2020 

 Prep. by D05/WG08 UAS Unmanned 

Aircraft Systems 

 Functions for geoawareness 

implemented in UA or CU in the open 

Category 

 Conclusion: Compliant with draft U-

space regulations: Not completely, 

since covering only functions at 

product level and not at service level. 

Furthermore, only applicable to open 

category 

3  

 

 

 Gap summary 

Table 8 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

No major gap identified using the 

complementary standards ED-269 and 

ISO 23639-7 

 

No gaps to be filled. 

 

 Conclusions & recommendations 

Table 9 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Information on the 

applicable operational 

conditions and airspace 

constraints within the 

designated U-space 

airspace; 

partial ED-269 Conditions are 

available as logical 

expression for each 

UAS geographical zone.  

 

More general 

data model 

applicable 

beyond GAW 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

UAS geographical 

zones, relevant to the 

designated U-space 

airspace 

partial ED-269 The standard can be 

used to exchange 

information on UAS 

geo zones.  The 

standard only contains 

U-space type and 

doesn’t contain a 

reference of a specific 

U-space instance 

 

Dynamic airspace 

restrictions temporarily 

limiting the area within 

the designated U-space 

airspace where UAS 

operations can take 

place. 

partial ED-269 The standard is capable 

storing time validity 

period for a UAS 

geozone 

 

U-space service 

providers shall dispatch 

the geo-awareness 

information in a timely 

manner to allow 

contingencies and 

emergencies to be 

addressed by UAS 

operators, and shall 

include its time of 

update together with a 

version number or a 

valid time, or both. 

partial ED-269 The standard can 

describe a version for a 

UAS zone and assign a 

time period to it. 

 

U-space service 

providers shall: 

(a) exchange any 

information that is 

relevant for the safe 

provision of U-space 

services amongst 

themselves; 

(b) adhere to an 

appropriate open 

partial ISO 23629-7 Generic data model to 

exchange all types of 

data in UTM. 

Scope covering all 

exchanges relevant in 

the U-space, but not 

sufficiently detailed. 

It is 

complementary 

to more detailed 

ED-269 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

communication 

protocol … 
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5 Flight authorisation service  

 Description 

The Flight Authorisation(or Clearance)  Service (FCS) is very extensive comprising a lot 

underlying services and  is described as follows in the U-space draft regulation:  

 

1. The U-space service providers shall provide UAS operators with the UAS flight 

authorisation for each individual flight, setting the terms and conditions of that flight, 

through a UAS flight authorisation service, which is more or less equivalent to the 

acceptance of the Flight Plan in traditional manned aviation.  

2. Where U-space service providers receive from the UAS operator an UAS flight 

authorisation request (similar to application for a Flight Plan but in a different format), 

they shall:  

(a) check if the UAS flight authorisation request is complete and correct and 

submitted in the form set out in Annex IV;  

(b) accept the UAS flight authorisation request if the flight under the UAS flight 

authorisation is free of intersection in space and time with any other notified 

flight authorisations within the same U-space airspace in accordance with the 

priority rules set out in paragraph 8 (which goes beyond the traditional 

process for accepting a flight plan);  

(c) notify the UAS operator about acceptance or rejection of the UAS flight 

authorisation request (this notification is simultaneously the acceptance of 

the plan and the clearance to take-off);  

(d) when notifying the UAS operator about the acceptance of the UAS flight 

authorisation request, indicate the allowed flight authorisation deviation 

thresholds.  

 

3. When issuing a flight authorisation, the U-space service providers shall use, where 

applicable, weather information provided by the weather information service (WIS) as 

referred to in Article 12.  

4. Where U-space service providers are unable to grant an UAS flight authorisation in 

accordance with the UAS operator’s request, U-space service providers may propose 

an alternative UAS flight authorisation to the UAS operator. 

5. Upon receiving the request for an UAS flight authorisation activation referred to in 

Article 6(5), the U-space service providers shall confirm the activation of the UAS flight 

authorisation without unjustified delay.  

6. U-space service providers shall establish proper arrangements to resolve conflicting 

UAS flight authorisation requests received from UAS operators by different U-space 

services providers.  
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7. U-space service providers shall check the request for UAS flight authorisations against 

U-space airspace restrictions and temporary airspace limitations.  

8. When processing UAS flight authorisation requests, the U-space service providers shall 

apply the following priority rules in the following order:  

 

(a) UAS conducting special operations as referred to in Article 4 of Implementing 

Regulation (EU) No 923/2012 shall have priority over any other air traffic;  

(b) UAS carrying passengers shall have priority over UAS without passengers on 

board;  

(c) beyond visual line of sight (BVLOS) UAS operations shall have priority over 

visual line of sight (VLOS) UAS operations;  

(d) when two UAS flight authorisations requests have the same priority, they 

shall be processed on a first come first served basis.  

 

9. U-space service providers shall continuously check existing flight authorisations 

against new dynamic airspace restrictions and limitations, and information about 

manned aircraft traffic shared by relevant air traffic service units, in particular 

regarding manned aircraft known or believed to be in a state of emergency, including 

being subjected to unlawful interference, and update or withdraw authorisations as 

may be necessitated by the circumstances.  

10. U-space service providers shall issue a unique authorisation number for each UAS 

flight authorisation. This number shall enable the identification of the authorised 

flight, the UAS operator and the U-space service provider issuing the UAS flight 

authorisation.  

 

As currently described, the flight authorisation service encompasses a lot of underlying 

services and actions to be performed and as such is quite complex:  

 

 Flight Plan/Authorisation Validation,  

 Strategic deconfliction,  

 Flight Plan Processing,  

 Flight Plan Assistance  

 and Priority Management. 

 

Standards which have been assessed are the following: 
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5.1.1 ASTM - WK63418: ASTM - New Specification for Service provided 

under UAS Traffic Management (UTM) 

ASTM WK63418 and which has published Terms of Reference (TOR) suggesting a data 

exchange model between USSP’s but is immature at this stage. 

 

5.1.2 ISO - DIS 23629-7: Data model for spatial data  

ISO/DIS 23629-7 has developing a very generic data model for spatial data; suggesting an 

attribute model to exchange data between the UAS and UTM operators.  

 

5.1.3 ISO - CD 23629-9: Data model for spatial data  

ISO TC/20 SC/16, in its WG 4 is planning as well 23629-9 on interfaces between users and 

several service providers, as depicted in the figure below. 

However this standard is only in the planning stages and, in the absence of this or equivalent 

standard, it seems unlikely to safely and in a verifiable way, interface several providers of FCS 

in the same airspace volume. 

  

Figure 3 ISO TC/20 SC/16 WG 4 UTM model 
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 Summary 

Table 10 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

New Specification for 

Service provided 

under UAS Traffic 

Management (UTM) 

ASTM WK63418 

 Ongoing: planned 

 Version (date): February 8th 2019 

 WK63418 

 Exchange of all UTM data according a 

federated deployment model. 

 Compliant with draft U-space 

regulations: Maybe/partially (partly 

but currently premature) 

-2 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 A very generic data model to 

exchange all types of data in UTM. 

 Compliant with draft U-space 

regulations: Partially; based on the 

deployment model this standard is 

not compliant with U-space, since not 

mentioning the possibility of several 

FCS providers. 

7 

Interface between 

UTM service providers 

and users 

ISO 23629-9 

 Planned: but the New Work Item 

Proposal (NWIP) is not even drafted. 

 Version date: November 2020 

 Interface model to exchange all types 

of data among several UTM actors, 

including several Service Providers. 

 Compliant with draft U-space 

regulations: Yes, since covering the 

possibility of several FCS providers. 

-2 
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 Gap summary 

Table 11 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering the 

interface among several FCS Providers 

 

Until a standard on the interface would not be 

available, allowing several FCS Providers in the 

same DOC may not be sufficiently safe. 

ISO 23629-9 may fill the gap, but this standard 

is not even drafted. 

 

 Conclusions & recommendations 

The Flight Authorisation Service as currently drafted in the U-space regulation encompasses a 

variety of individual services (e.g. strategic deconfliction, priority management, dynamic, 

authorisation management) and actions needed which are grouped together.  This makes that 

in the future several standards will apply fully or partially to this services but also that currently 

no standard is ready to cope with the service.  The standards or drafts assessed for this service 

were either in a premature fase (ASTM WK63418) or were applicable to this service but only 

covered a small, though important aspect.  This is the case for standard (not yet published) ISO 

ISO/DIS 23629-7. 

It is foreseeable that no single standard will cover the ‘flight authorization service’ but it will be 

impacted by multiple future standards. 

Table 12 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

1. U-space SP 

shall provide UAS 

operators with flight 

authorisation for each 

individual flight, 

setting the terms and 

conditions of that 

flight 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

 

No gap 

2. Upon 

receiving an UAS flight 

authorisation request 

USSP shall:  

Partial ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

Data exchanges 

between UAS 

operator and USSP, 

including response 

from USSP to a 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

(a) check if 

request is complete 

and correct 

(b) accept the 

request if the intended 

flight is free of 

intersection in space 

and time with any 

other notified flight 

(c) notify UAS 

operator about 

acceptance or 

rejection  

(d) when 

accepting, indicate 

allowed flight 

authorisation 

deviation thresholds. 

Related ISO 23629-12 

covers safety and 

quality of the USSP, 

but it leaves details to 

provider’s procedures 

or other standards 

not yet available. 

flight authorisation 

request, possibly 

covered by ISO 

23629-9, which is 

however only in 

the planning stage. 

3. When issuing 

a flight authorisation, 

the USSP shall use, 

where applicable, 

weather information 

provided by WIS 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including 

“phenomena” and 

associated 

geographical position 

and time 

No gaps 

4. USSP may 

propose an alternative 

UAS flight 

authorisation to the 

UAS operator. 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

 

No gaps 

5. Upon 

receiving the request, 

the USSP shall confirm 

the activation of the 

UAS flight 

authorisation without 

unjustified delay  

Not 

covered 

None Maximum 

permissible times 

related to 

transaction, might be 

included in ISO 

23629-9 

Maximum 

permissible times 

for data exchanges 

between UAS 

operator and USSP, 

including response 

from USSP to a 

flight authorisation 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

request, possibly 

covered by ISO 

23629-9, which is 

however only in 

the planning stage. 

6. USSPs shall 

establish proper 

arrangements to 

resolve conflicting UAS 

flight authorisation 

requests received 

from UAS operators by 

different USSPs.  

Not 

covered 

ASTM - 

WK63418 

Or  

ISO 23629-9 

Both standards are in 

the planning stage. 

 

Not even a 

preliminary draft of 

either candidate 

standard is 

available. 

7. USSP shall 

check the request for 

UAS flight 

authorisations against 

U-space airspace 

restrictions and 

temporary airspace 

limitations.  

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including attributes of 

the geo-limitations. 

 

No gaps. 

8. When 

processing UAS flight 

authorisation 

requests, the U-space 

service providers shall 

apply the following 

priority rules in the 

following order:  

…  

Covered ISO 23629-12 This requirement is of 

regulatory nature and 

does not require 

detailed technical 

standards. 

ISO 23629-12 covers 

safety and quality of 

all USSPs, including a 

monitoring functions 

to verify compliance 

of procedures with 

applicable 

regulations. 

No gaps 

9. USSP shall 

continuously check 

existing flight 

authorisations against 

new dynamic airspace 

restrictions and 

Partial ISO 23629-7 ISO 23629-7 contains 

a “dynamic data 

package”, but 

however limited to 

The “dynamic data 

package” in ISO 

23629-7 should be 

amended, to 

include also 

dynamic airspace 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

limitations, and 

information about 

manned aircraft traffic 

shared by relevant ATS 

units, and update or 

withdraw 

authorisations as may 

be necessitated by the 

circumstances.  

aircraft and whether 

phenomena 

restrictions and 

limitations. 

10. USSP shall 

issue a unique 

authorisation number 

for each UAS flight 

authorisation. 

Partial ISO 23629-7 ISO 23629-7 contains 

a UAS “Object”, 

including the flight 

identifier. 

However, how to 

encode this identifier 

is not specified 

therein. 

The “UAS object” in 

ISO 23629-7 should 

be amended, to 

include standards 

to encode the flight 

identifier. 

Alternatively this 

should be covered 

by ISO 23629-9 
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6 Traffic information service  

 Description 

No standards for TIS tailored to the needs of UAS are currently identified, although for manned aviation 

TIS is covered by EUROCAE ED-102B, while service e provisions is covered by ISO 23629-12. Further 

investigation by SDO’s of Asterix and AWCIES is advised as source or base to develop (similar) 

standards. 

Standards can be identified as an AMC for a Traffic information service when covering following service 

requirements: 

1. A traffic information service provided to the UAS operator shall contain information on 

any other conspicuous air traffic, which may be in proximity to the position or intended 

route of the UAS flight. 

  

2. The traffic information service shall include information about manned aircraft and UAS 

traffic shared by other U-space service providers and relevant air traffic service units. 

  

3. The traffic information service shall provide information about the position of other 

known air traffic and shall: 

a. include latitude and longitude, altitude, time of report as well as speed, 

heading or direction and emergency status of aircraft, when known; 

b. be updated at a frequency that the competent authority has determined in 

accordance with Annex I. 

  

4. Upon receiving the traffic information services from the U-space service provider, UAS 

operators shall take the relevant action to avoid any collision hazard. 

 

6.1.1 EUROCAE - ED-102B: MOPS for ADS-B and TIS on 1090 MHz 

This document contains Minimum Operations Performance Standards (MOPS) for airborne 

equipment for Automatic Dependent Surveillance-Broadcast (ADS-B) and Traffic Information 

Service - Broadcast (TIS-B). 

 

6.1.2 ISO - DIS 23629-7: Data model for spatial data 

Specifies the data model that is related to various spatial information for common use between 

the UAS service provider and the system for operation control, e.g. UTM. The data model is 

included in the scope in the way that it specifies the names of the items for the model, while 

the communication architecture is not included in the scope. 
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6.1.3 ISO - 23629-9: Interface between UTM service providers and 

users 

This document describes an interface model to exchange all types of data among several UTM 

actors, including flight objects (manned or unmanned). 

 

6.1.4 ISO - 23629-12: UAS traffic management (UTM) — Part 12: 

Requirements for UTM services and service providers 

Includes the requirements for Services and Service Providers in the context of UAS Traffic 

Management (alias U-Space) for Unmanned Aircraft Systems (UAS) and other equipped airspace 

users, and covers minimum safety, quality, security and privacy requirements for safety critical 

and safety related UTM services and related SPs and for operation support services. 

In addition, it specifies technical requirements enabling the Service Provider of Aeronautical 

Information Management for UAS (AIMU), UTM users and other service providers (SPs) to 

exchange digital data and information. 

 

 Summary 

Table 13 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for ADS-B and 

TIS on 1090 MHz 
EUROCAE ED-102B 

 Published 

 Version date: December 2020 

 Specification of avionics for ADS-B at 

1090 MHz and receiving TIS-B at 1030 

MHz, applicable to manned aviation 

 Compliant with draft U-space 

regulations: No, since covering the 

needs and frequencies related to 

manned aviation. 

0 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 Contains data models for flight 

object, either if the aircraft is manned 

or unmanned. 

 Compliant with draft U-space 

regulations: Partially, since not 

containing sufficient technical details 

for implementation. 

7 

Interface between 

UTM service providers 

and users 

ISO 23629-9 

 Planned: but the New Work Item 

Proposal (NWIP) is not even drafted. 

 Version date: November 2020 

 Interface model to exchange all types 

of data among several UTM actors, 

including flight objects (manned or 

unmanned). 

 Compliant with draft U-space 

regulations: Yes, since covering the 

possibility of several FCS providers. 

-2 

UAS traffic 

management (UTM) — 

Part 12: Requirements 

for UTM services and 

service providers 

ISO ISO 23629-12 

 External consultation (CD stage) 

 Version: Stage 30.20 

 It contains requirements for the 

safety and quality of the TIS SP 

 Compliant with draft U-space 

regulations: Partially, since technical 

details for TIS are not covered 

3 

 

 

 Gap summary 

Table 14 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering the 

technical details for transmission of TIS 

information on a frequency different 

from 1030/1090 MHz or for exchange if 

data between USSP and UAS Command 

Unit (CU).: 

Flight objects, necessary to exchange TIS 

information, are covered by ISO 23629-7. 

 However, lack of a standardisation of 

communication means might compromise 

uniform safety. Standardisation would be 
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Gap 

# 
Gap Description Conclusion Recommendation 

information on any other conspicuous 

air traffic, which may be in proximity to 

the position or intended route of the 

UAS flight. 

beneficial for uniform safety and EU industry 

perspectives. 

2 

Information about manned aircraft and 

UAS traffic shared by other U-space 

service providers and relevant air traffic 

service units. 

The lack of a standardisation of 

communication and to exchange information 

on TIS across several providers might 

compromise uniform safety. Standardisation 

would be beneficial for uniform safety and EU 

industry perspectives. 

3 

Information about the position of other 

known air traffic 

Content of the traffic information has been 

defined, standardisation of the 

communication protocol is missing, 

development of such protocol would be 

beneficial for uniform safety and EU industry 

perspectives. 

The case that the TIS information is provided 

to the CU and not directly to the unmanned 

aircraft should be considered. 

 

 Conclusions & recommendations 

The standards used for General Aviation must be further investigated. A potential problem is that 

USSP’s will use different device requirements. 

Table 15 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Information on 

any other 

conspicuous air 

traffic, which 

may be in 

proximity to the 

position or 

intended route of 

the UAS flight. 

Partial ISO 23629-7 

and  

ISO 23629-12 

These standards cover the 

definition of the “flight 

object” (whether manned or 

unmanned), and the safety 

and quality of the TIS 

provider. 

However, they do not cover 

the communication means 

to exchange the TIS 

Interface requirements 

are planned to be 

covered through ISO 

23629-9 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

information between the 

USSP and the UAS operator 

Include 

information 

about manned 

aircraft and UAS 

traffic shared by 

other USSPs and 

relevant ATS 

units. 

/ / No standards are currently 

identified 

No requirements are 

currently covered by a 

potential AMC 

Information 

about the 

position of other 

known air traffic 

Covered ISO DIS 23629-

7 

This standard contains 

definition of flight “objects”, 

whether the aircraft is 

manned or not. 

No gaps 
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7 Weather information service  

 Description 

ASTM has published a Terms of Reference (ToR) for the safety and quality of the WIS Provider. On the 

same matter, ISO 23629-12 is already in the external consultation phase (CD). Furthermore, ISO 23629-

7 defines information on “phenomena”. Based in this ToR a preliminary assessment has been 

conducted. 

Standards can be identified as an AMC for a Weather information service when covering following 

service requirements: 

1. When providing a weather information service, U-space service providers shall: 

a. collect weather data, provided by trusted sources, to maintain safety, 

supporting operational decisions of other U-space services; 

b. provide the UAS operator with weather forecasts and actual weather 

information either before or during the flight. 

  

2. The weather information service shall include, as a minimum: 

a. wind direction measured clockwise through the true north and speed in 

metres per second, including gusts; 

b. the height of the lowest broken or overcast layer in hundreds of feet above 

ground level; 

c. visibility in metres and kilometres; 

d. temperature and dew point; 

e. indicators of convective activity and precipitation; 

f. QNH 

g. the location and time of the observation, or the valid times and locations 

of the forecast. 

  

3. U-space service providers shall provide weather information that is up-to-date and 

reliable to support UAS operation. 

 

7.1.1 ASTM - WK73142: New Specification for Weather Supplemental 

Data Service Provider (SDSP) Performance. 

Potentially suitable as all requirements are being referred to are being addressed. Only TOR 

available. 

 

7.1.2 ISO - DIS 23629-7: Data model for spatial data 
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Specifies the data model that is related to various spatial information for common use between 

the UAS service provider and the system for operation control, e.g. UTM. The data model is 

included in the scope in the way that it specifies the names of the items for the model, while 

the communication architecture is not included in the scope. 

 

7.1.3 ISO - 23629-12: UAS traffic management (UTM) — Part 12: 

Requirements for UTM services and service providers 

This standard includes the requirements for Services and Service Providers in the context of 

UAS Traffic Management (alias U-Space) for Unmanned Aircraft Systems (UAS) and other 

equipped airspace users. 

This document covers minimum safety, quality, security and privacy requirements for safety 

critical and safety related UTM services and related SPs and for operation support services. 

This document, in addition, specifies technical requirements enabling the Service Provider of 

Aeronautical Information Management for UAS (AIMU), UTM users and other service 

providers (SPs) to exchange digital data and information. 

 

 Summary 

Table 16 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

New Specification for 

Weather 

Supplemental Data 

Service Provider 

(SDSP) Performance. 

ASTM (WK73142) 

 Planning phase 

 Version (date): April 2020 

 Only ToR available 

 A lack of meteorological information 

might hinder UAS operations and 

compromise safety 

 Good basis to full requirements as 

the requirements are being 

addressed in the ToR 

 Conclusion: ToR indicate a full 

coverage 

 -4 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 Contains data models for 

meteorological phenomena. 

 Compliant with draft U-space 

regulations: Partially, because only 

defining which information should be 

exchanged 

7 

UAS traffic 

management (UTM) 

— Part 12: 

Requirements for 

UTM services and 

service providers 

ISO ISO 23629-12 

 External consultation (CD stage) 

 Version: Stage 30.20  

 It contains requirements for the 

safety and quality of the WIS SP 

 Compliant with draft U-space 

regulations: Partially, but required 

WIS information is specified in ISO 

23629-7 

3 

 

 

 Gap summary 

Table 17 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Provision of weather data before and 

during the flight 

A lack of meteorological information might 

hinder UAS operations and compromise 

safety. 

Further standards on interfaces between 

USSPs and UAS Operators should be 

developed. One possibility is ISO 23629-9, 

being planned by WG4 of ISO TC/20 SC/16 

2 
Content and format of weather data 

messages 

No gaps identified 

3 

Safety and quality of weather 

information  

No gaps identified at the level of consensus 

based standards, since ISO 23629-12 covers 

this topic. 
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Gap 

# 
Gap Description Conclusion Recommendation 

However, a general AMC published by EASA 

and specifying under which conditions 

consensus-based industry standards may 

constitute presumption of compliance with 

the rules, is highly desirable. AMC to AIR-OPS 

already contain a similar AMC, which, for ease 

of reference is reproduced in Annex IV. 

 

 Conclusions & recommendations 

More research on how to present the weather information to the operators must be done. 

QNH will be added to the requirements list 

Table 18 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Provision of 

weather data 

before and 

during the 

flight 

Partial ISO CD 23629-7  Contains  data models 

for meteorological 

phenomena. 

 Partially compliant 

with draft U-space 

regulations, because 

only defining which 

information should be 

exchanged, but not 

interfaces 

236297 should be 

complemented by 

235629-9 specifying 

the interfaces to 

exchange the 

information 

Content and 

format of 

weather data 

messages 

Covered  ISO CD 23629-7  Contains  data models 

for meteorological 

phenomena. 

  

No gaps identified  

Safety and 

quality of 

weather 

information  

Covered ISO CD 23629-

12 

 Contains safety and 

quality requirements 

for all USSPs, including 

WIS 

No gaps identified 
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8 Conformance monitoring service  

 Description 

Standards can be identified as an AMC for a Conformance monitoring service when covering 

following service requirements[4]: 

1. A conformance monitoring service shall enable the UAS operators to verify whether 

they comply with the requirements set out in Article 6.1(1) and the terms of the flight 

authorisation. To this end, that service shall alert the UAS operator when the flight 

authorisation deviation thresholds are violated and when the requirements in Article 

6.1(1) are not complied with.  

  

2. Where the conformance monitoring service detects a deviation from the flight 

authorisation, the U-space service provider shall alert the other UAS operators 

operating in the vicinity of the UAS operators, other U-space service providers offering 

services in the same airspace, relevant air traffic services units and relevant authorities. 

 

(1): 1. When operating in the U-space airspace, UAS operators shall: 

a. ensure that the UAS to be operated in the U-space airspace have the capabilities and 

performance requirements determined in accordance with Article 3.4.a(2) 

b. ensure that during their operations, the necessary U-space services referred to in 

Article 3.2 and 3.3(3) are used, and their requirements complied with; 

c. comply with the applicable operational conditions and airspace constraints referred to 

in Article 3.4.c(4) 

(2): 4. For each U-space airspace, based on the airspace risk assessment and using the criteria set out in 

Annex I [4], Member States shall determine: 

a. the UAS capabilities and performance requirements; 

(3): 3.2 All UAS operations in the U-space airspace shall be subject to at least the following mandatory 

U-space services: 

a. the network identification service referred to in Article 8; 

b. the geo-awareness service referred to in Article 9; 

c. the UAS flight authorisation service referred to in Article 10; 

d. the traffic information service referred to in Article 11. 

3.3 For each U-space airspace, based on the airspace risk assessment MS may require additional U-

space services selected from the services referred to in Articles 12 and 13. 

 

(4): 3.4 For each U-space airspace, based on the airspace risk assessment and using the criteria set out 

in Annex I, Member States shall determine: 
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c. the applicable operational conditions and airspace constraints. 

 

This service aims to the conformance to the flight authorisation considering weather, height, 

waypoints, etc., so not relating directly to geocaging (no aerospace restrictions, but 

conformance to the flight authorisation). 

Two standards have been identified: 

8.1.1 EUROCAE - ED-270: MOPS for Geocaging 

The standard is a Minimum Operational Performance Standard and this specifies the minimum 

performance expected for geocaging but does not prescribe design or implementation. 

 

8.1.2 ASTM - F3442 / F3442M - 20: Standard Specification for Detect 

and Avoid System Performance Requirements 

This standard describes detect and avoid (DAA), i.e. a subsystem within the UAS providing the 

situational awareness, alerting, and avoidance necessary to maintain safe BVLOS operation of 

the unmanned aircraft in the presence of other manned aircraft. It is not applicable to the 

avoidance of unmanned aircraft to manned aircraft. 

This standard does not address conformance monitoring directly. 

ASTM is working on conformance monitoring through WK63418 Standard Specification for UAS 

Service Supplier (USS) Interoperability. 

 

 Summary 

Table 19 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for Geocaging EUROCAE ED-270 

 Published 

 Version (date): June 2020 

 MOPS for geocaging 

 Possible AMC, but lacks design 

or implementation details 

4 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Standard Specification for 

Detect and Avoid System 

Performance 

Requirements 

ASTM 

F3442 / 

F3442M - 

20 

 Published 

 Version (date):  November 2nd 

2020 

 Focus on DDA systems on 

board a UAS 

 Only partially compliant with 

U-space regulation: does not 

address conformance 

monitoring directly 

2 

 

 

 Gap summary 

Table 20 

Gap 

# 
Gap Description Conclusion Recommendation 

1 Identified standards lack full coverage 

and design and implementation details. 

The EUROCAE ED-270 is focused on geo-

caging and thus covers the requirements on a 

high level only, so it is recommended to detail 

the design and implementation. The lack of 

the latter might affect the efficiency of UAS 

operations and compromise safety. 

 

 Conclusions & recommendations 

There is still a need for security standards for connections between CISP and USSP with reference to 

CMS (and other services). 

Table 21 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

1. alert the UAS 

operator when the 

flight authorisation 

deviation 

Partial EUROCAE ED-

270 

 Only a Minimum 

Operational 

Performance 

Standard is available 

that remains to high 

level and only 

Does not provide 

details on design 

or 

implementation. 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

thresholds are 

violated 

focuses on 

geocaging. 

2. alert the other 

UAS operators 

operating in the 

vicinity of the UAS 

operators violating 

the deviation 

thresholds 

Partial EUROCAE ED-

270 

 Only a Minimum 

Operational 

Performance 

Standard is available 

that remains to high 

level and only 

focuses on 

geocaging. 

Does not provide 

details on design 

or 

implementation. 
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9 Annex I: Standards identified 

 Standards per USS/Category 

Table 22 Standards per USS/Category 

USS/Category Standard title SDO Doc./WG Ref. 

network identification 

service 

UAS Remote ID and Tracking ASTM F3411-19 

MOPS for UAS E-Identification EUROCAE 

 ED-282 

 Prepared by WG 

105 (UAS) SG 32 (e-

identifcation) 

UAS Traffic Management (UTM) 

— Part 8: Remote identification 
ISO 

PWI 23629-8 

geo-awareness service 

UTM Geo-Fencing - Minimum 

Operational Performance 

Standard for UAS Geo-Fencing 

EUROCAE 

ED-269 

UAS Traffic Management (UTM) 

– Part 7: UTM data and 

information transfer at interface 

of traffic management 

integration system and UAS 

service providers - Data model 

related to spatial data for UAS 

and UTM 

ISO 

ISD 23629-7 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

ASTM 

(WK6341) 

UAS flight authorisation 

service 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

ASTM 

(WK63418) 

UAS Traffic Management (UTM) 

– Part 7: UTM data and 

information transfer at interface 

of traffic management 

integration system and UAS 

service providers - Data model 

ISO 

ISO/DIS 23629-7 
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USS/Category Standard title SDO Doc./WG Ref. 

related to spatial data for UAS 

and UTM 

traffic information 

service 
/  

 

weather Service 

New Specification for Weather 

Supplemental Data Service 

Provider (SDSP) Performance 

ASTM 

(WK73142) 

conformance 

monitoring sercvice 

MOPS for Geocaging EUROCAE ED-270 

Standard Specification for Detect 

and Avoid System Performance 

Requirements 

ASTM 

F3442-20 

 

 Standards per SDO 

Table 23 Standards per SDO 

SDO Standard title Doc. Ref. Comments 

ASTM 

UAS Remote ID and Tracking F3411-19 

Linked to: 

 Network 

Identification Serice 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

(WK6341) 

Linked to: 

 Geo-awereness 

service 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

(WK63418) 

Linked to: 

 Flight authorisation 

service 

 Communication 

service 

New Specification for Weather 

Supplemental Data Service 

Provider (SDSP) Performance 

(WK73142) 

Linked to: 

 Weather information 

service 

Standard Specification for Detect 

and Avoid System Performance 

Requirements 

F3442-20 

 

Linked to: 

 Conformance 

monitoring service 
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SDO Standard title Doc. Ref. Comments 

EUROCAE 

MOPS for UAS E-Identification ED-282 

Linked to: 

 Network 

Identification Serice 

UTM Geo-Fencing - Minimum 

Operational Performance 

Standard for UAS Geo-Fencing 

ED-269 

Linked to: 

 Geo-awareness 

service 

MOPS for Geocaging ED-270 

Linked to: 

 Conformance 

monitoring service 

ISO 

UAS traffic management (UTM) — 

Part 5: UTM functional structure CD 23629-5 

Linked to: 

 All services 

considered in this 

document 

UAS traffic management (UTM) — 

Part 7: Data model for spatial data 
DIS 23629-7 

Linked to: 

 All services 

considered in this 

document 

UAS Traffic Management (UTM) — 

Part 8: Remote identification 
ISO 23629-8 

Linked to: 

 Network 

Identification Service 

UAS traffic management (UTM) — 

Part 9: Requirements for 

interfaces between UAS operators 

and UTM SPs 

ISO 23629-9 

Linked to: 

 All services 

considered in this 

document 

UAS traffic management (UTM) — 

Part 12: Requirements for UTM 

services and service providers 
CD 23629-12 

Linked to: 

 All services 

considered in this 

document 

ASD-STAN 

Aerospace series - Unmanned 

Aircraft Systems - Part 002: Direct 

Remote identification 

prEN 4709-

002 

 Not applicable for U-

space requirements: 

only DRI 

 specifies the 

messages listed, 

EXCEPT for the 

emergency status if 

the unmanned 

aircraft, this does 
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SDO Standard title Doc. Ref. Comments 

NOT apply for add-on 

devices 

 

 Other standards and materials to be screened 

Table 24 Standards to be screened 

SDO Standard 

ASTM 
WK69690, Specification for Surveillance UTM Supplemental Data Service Provider 

Performance 

IEEE 
IEEE P1939.1, Standard for a Framework for Structuring Low Altitude Airspace for 

Unmanned Aerial Vehicle (UAV) Operations 

IETF Secure UAS Network RID and C2 Transport 

JARUS 
JARUS WG-6 UTM Subgroup (Annex H) is developing recommendations on 

roles and responsibilities of USP in the context of Safety Assessments of UAS 

Operations 

 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      58

  

 

 

10 Annex II: Sources 

 

[1] 
EASA (2019, AMC & GM to Commission Implementing Regulation (EU) 2019-947 - 

Issue 1 

[2] AW-Drones (2020) D2.3: Methodology for the assessment of drone standards 

[3] Opinion No 01-2020 high level framework for the U-space 

[4] 
Draft Commission Implementing Regulation on a regulatory framework for the U-

space 

[5] 
ISO Committee Draft (CD) 23629-12 UAS Traffic Management (UTM) — Part 12: 

Requirements for UTM Services and Service Providers 

[6] 
ISO CD 23629-5, UAS traffic management (UTM) — Part 5: UTM functional 

structure 

[7] 

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) 

[8] 

European Union (2019), Commission Implementing Regulation (EU) 2019/947 of 

24 May 2019 on the rules and procedures for the operation of unmanned aircraft, 

as lastly amended by Commission Regulation 2020/746. 

[9] 

Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 

July 2018 on common rules in the field of civil aviation and establishing a 

European Union Aviation Safety Agency, and amending Regulations (EC) No 

2111/2005, (EC) No 1008/2008, (EU) No 996/2010, (EU) No 376/2014 and 

Directives 2014/30/EU and 2014/53/EU of the European Parliament and of the 

Council, and repealing Regulations (EC) No 552/2004 and (EC) No 216/2008 of the 

European Parliament and of the Council and Council Regulation (EEC) No 3922/91 

Web site Eurocae (https://www.eurocae.net/) 

Web site ASTM (https://www.astm.org/COMMITTEE/F38.htm) 

Web site ISO https://www.iso.org/committee/5336224.html 

Web site FAA (https://www.faa.gov/uas/research_development/remote_id/industry/) 
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Web site 

Using Mobile Networks to Coordinate – Unmanned Aircraft Traffic – GSMA white 

paper (https://www.gsma.com/iot/wp-content/uploads/2018/11/Mobile-

Networks-enabling-UTM-v5NG.pdf) 
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11 Annex III: Maturity Correlation Table 

Different SDOs use different terminology for the phases of respective development projects. A 

correlation table for their respective semantics is provided: 

Table 25 Maturity correlation of standards 

AW-Drones 

maturity 

ORGANISATION 

JARUS ISO CEN 

CENELEC 

EUROCAE ASTM RTCA 

Planning 
Terms of 

Reference (ToR) 

Stage 10 

(New Work 

Item) 

New Work 

Item 
ToR ToR ToR 

Drafting Drafting 

Stage 20 

(Preparatory 

– WD) 

Drafting 

(including 

through 

ASD-STAN) 

Drafting 

(DP) 
Drafting Drafting 

Internal 

consultation 

Internal 

consultation 

Stage 30 

(Committee 

State – CD) 

ASD-STAN 

consultation 

(prEN) 

Peer review 

(ED) 

Sub-

Committee 

ballot 

N.A. 

External 

consultation 

External 

consultation 

Stage 40 & 

50 (Enquiry 

& Approval 

stages – DIS 

& FDIS) 

Enquiry 

(FprEN) 

Open 

Consultation 

(ED) 

Committee 

ballot 

Final 

Review 

and 

Comment 

(FRAC) 

Published Published 
Stage 60 

(publication) 

Published 

(EN) 

Published 

(ED) 
Publication 

Publication 

(DO) 

Recognised 

NA: JARUS 

deliverables are 

recommendations 

for regulation, 

not consensus-

based industry 

standards to be 

recognised by 

EASA 

Mentioned in at least one AMC or GM published by EASA 

(or proposed in an NPA) 
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12 Annex IV: Generic EASA AMC to link rules 

to industry standards 

The model could be the existing AMC to Part-ARO, related to EU Regulation 965/2012 (AIR-OPS) 

AMC1 ARO.GEN.305(b);(c);(d);(d1) Oversight programme 

 

INDUSTRY STANDARDS 

 

(a) For organisations having demonstrated compliance with industry standards, the competent 

authority may adapt its oversight programme, in order to avoid duplication of specific audit items. 

(b) Demonstrated compliance with industry standards should not be considered in isolation from the 

other elements to be considered for the competent authority’s risk-based oversight. 

(c) In order to be able to credit any audits performed as part of certification in accordance with 

industry standards, the following should be considered: 

 

(1) the demonstration of compliance is based on certification auditing schemes providing for 

independent and systematic verification; 

(2) the existence of an accreditation scheme and accreditation body for certification in 

accordance with the industry standards has been verified; 

(3) certification audits are relevant to the requirements defined in Annex III (Part-ORO) and 

other Annexes to this Regulation as applicable; 

(4) the scope of such certification audits can easily be mapped against the scope of oversight in 

accordance with Annex III (Part-ORO); 

(5) audit results are accessible to the competent authority and open to exchange of information 

in accordance with Article 15(1) of Regulation (EC) No 216/2008; and 

(6) the audit planning intervals of certification audits i.a.w. industry standards are compatible 

with the oversight planning cycle. 
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13 Annex V: Standards’ Assessment 

1. U-space Standards’ Assessment: https://seafile.dblue.it/f/06f462cc8640401d8e59/ 
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AW-Drones 
Abstract  

The AW-Drones project aims at supporting the European drone regulatory framework by identifying 

consensus-based voluntary standards which are deemed suitable to support the UAS common 

European rules at the level of Acceptable Means of Compliance (AMC) in the perspective of the 

“Performance-Based Regulation”.  

The Performance-Based Regulation in fact postulates that AMC should be published in a large 

proportion not by Authorities, but by Standard Development Organisations (SDOs). 

This document presents the results deriving from the assessment of standards, published or under 

advanced development by SDOs, considered potentially compliant to the requirements set in the Draft 

Commission Implementing Regulation on a regulatory framework for the U-space [3], including not 

only related airborne functions, but also service provision. 

For each U-space service, this document provides a list of standards offering at least a partial coverage, 

identification of the gaps which prevent a complete coverage, and conclusions & recommendations to 

cover each gap for fully meeting the requirement. 

The recommendations may be used by EASA to publish a list of AMC acceptable to the Agency, or by 

the European UAS Standard Coordination Group (EUSCG) where SDOs could discuss how to fill the 

gaps. 
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Introduction 

 Standards’ assessment in the context of AW-Drones 

The lack of clear and clearly identified standards is holding back the development of the drone-

related business, both at a global level and in Europe. Several studies and surveys identify a 

comprehensive regulatory and standardisation framework as a main potential booster for the 

drone business. Therefore, to foster the growth of a safe drone usage, there is a need to 

implement coherent and interoperable global standards compliant with the regulations for 

drones in the European Union. The EU’s Horizon 2020 Research and Innovation Program funded 

Project AW-Drones to tackle these issues and guide future EU drone regulation, mainly at the 

level of so-called “soft rules”. i.e. consensus-based voluntary standards produced by Standard 

Development Organisations (SDOs) for voluntary application supporting the Commission 

Regulations (legally binding “hard rules”) at the level of Acceptable Means of Compliance (AMC). 

 

The idea that regulatory material adopted by Authorities could be complemented by consensus-

based standards emerged in civil aviation in 1998, through Resolution A32-14 adopted by the 

ICAO General Assembly. The concept in EU is often referred as “Performance-Based Regulation” 

meaning that EASA could enshrine standards published by SDOs at the level of AMC, instead of 

directly drafting such material. 

 

AW-Drones contributes to supporting the European Union’s drone “hard” regulations through 

identification of suitable standards, enabling safe, environmentally sound and reliable 

operations of non-military drones in the European Union.  

 

In order to achieve this objective, one of the sub-goals of the project is to propose a well-

reasoned set of technical standards for operations and for U-space services, appropriate for all 

relevant categories of drone operations. 

 

A work plan has been formulated to collect and assess existing and planned standards. The effort 

is split into three main technical work packages (WP):  

 

 WP2 - Development of a methodology for categorization and assessment 

 WP3 - Collection and categorization of standards that might be applicable for UAS 

 WP4 - Assessment of these standards to evaluate their feasibility to support this process 

in order to derive a set of standards that are validated and found applicable. 

 

While the first activity was carried out only at the beginning of the project to set the ground for 

all the subsequent work, both the data collection and the assessment of the standards is carried 

out iteratively over the course of the three years of the project. In particular during the first year 

(2019) the project focused on the collection and assessment of standards potentially suitable to 

support the demonstration of compliance to the criteria in the Specific Operations Risk 

Assessment methodology (SORA), which was released in deliverable D4.1.  
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The SORA methodology, developed by the Joint Authorities for Rulemaking on Unmanned 

Systems (JARUS) is officially transposed in the EU regulatory framework by EASA as Acceptable 

Means of Compliance (AMC) No.1 to Article 11 of EU Regulation 2019/947 [1]. 

This deliverable D4.2 instead focuses on assessment of standards deemed suitable to support 

verification of conformity of identified U-Space services and related airborne functions. 

With reference to deliverable D2.3 of the project [2], it was, by lack of AMC’s, agreed with EASA 

to identify and assess with priority standards for the two services that are planned to be 

operational shortly: the Network Identification Service (NIS) and the Geo-Awareness Service 

(GAW). Even more specifically, the identified and assessed standards are aimed mainly to cover 

the aspects from a U-space service provider point of view.  

However, this first version already contains all the potential U-space services presently known, 

and lists standards identified as a possible AMC. Some of these standards are still under 

development, while additional standards may emerge in the near future.  

Therefore, the third iteration of AW-Drones will hand upcoming updates in the next issue of this 

document. 

EASA is working on AMC guidance material (GM): 

 work conducted in the AW-Drones project will be used for EASA's development on AMC 

GM 

 divided in WP's (6 out of them (15) ref. to USS's) 

 AMC GM expected to be ready by the end of October 

 The AMC GM task force is currently working on NIS, GAS and FAS 

 

 Purpose and scope of this document 

Based mainly on EASA Opinion No 01-2020 [3] on the high-level framework for the U-space and 

the draft of the Commission Implementing Regulation on a regulatory framework for the U-

space [4], an architecture has been taken as a starting point for collecting standards related the 

mandatory U-space services, supporting services and related services. 

The assessments are based on the methodology already defined in work package (WP) 2. This 

document contains the summary of the identified standards for each U-space service, a gap 

assessment as well as conclusions and recommendations. The assessments of the individual 

standards are contained in a separate tool, based on the aforementioned methodology. 

 

 Structure of the document 

The structure of this document is based on the U-space services. For each service, there is a 

separate chapter including a description of the service and the identified standards, a summary, 
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gaps identified and conclusions & recommendations. The assessments themselves are done in 

a separate Excel file: ‘AW-Drones_D4.2_Annex_U-Space_Standards assessment.xlsx’ [Annex V]. 

In chapter 2 some background information is given on U-space, as well as a schematic 

presentation of the U-space architecture used in the project, based on the already mentioned 

publications (sources [2] & [3]). 

Chapter 3 to 8 addresses the U-space services, chapter 9 covers additional services and 

interfaces. 

Annex I presents the identified standards per USS/Category and per SDO. It also presents a table 

suggesting standards and publications to be screened on potentially being suitable to cover U-

space requirements 

 

 How to read this document 

This section includes the used abbreviations and highlights the main features of the tables 

describing the assessment the standards.  It explains how the information is presented and how 

to effectively read the results presented. 

 

1.4.1 List of acronyms 

AMC Acceptable Means of Compliance 

ASTM American Society for Testing and Materials International 

ATM Air Traffic Management 

CD Committee Draft 

CMS Conformance Monitoring Service 

CU Command Unit 

DOC Designated Operational Coverage 

DRI Direct Remote Identification 

GAW Geo-Awareness service 

NIS Network Identification Service 

EASA European Union Aviation Safety Agency 

EDPS European Data Protection Supervisor 
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FCS Flight Clearance (alias authorisation) service 

MOPS Minimum  Operational Performance Specification 

MS Member States 

SDO Standard Development Organization 

EU European Union 

SORA Specific Operations Risk Assessment 

TIS Traffic Information Service 

TRS Tracking Service 

UAS Unmanned Aircraft System 

UCS UTM Communication Service 

USSP U-space (alias UTM) service provider 

UTM UAS Traffic Management (equivalent to U-space) 

WIS Weather Information Service 

WP Work Package 

 

1.4.2 Summary table 

The summary table in each chapter includes the identified standards that could be considered 

by EASA as candidates to be published by the Agency as possible AMCs for the U-space 

services. Such tables include following columns: 

Table 1 Example of Summary Table 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

     

 

Standard title 

The title of the document assessed, which can be a in a Planning, Drafting, Internal 

Consultation, External Consultation or Published phase. Please note different maturity 

terminologies are used amongst different SDO’s, therefor a Maturity Correlation Table is 

provided in Annex III. 
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SDO 

The Standard Design Organisation (alias standard making body) which has published or which 

is producing the standard. 

Doc. Ref. 

The respective document reference 

Status, scope & compatibility 

Contains more info on the status of the document (Planning, Drafting, Internal Consultation, 

External Consultation, or Published), the scope of the document that matches the U-space 

service, and if this standards doesn’t, partially of fully covers requirements. It might also 

contain the name of the working group. 

Since different SDOs use different semantics to identify stages of respective developments, a 

correlation table is provided in Annex III. 

Global score 

This column presents a global score obtained by assessing each standard according to the 

methodology described in [2]. 

 

1.4.3 Gap summary 

The gap summary table highlights the identified gaps missing to cover the requirements for 

the specific U-space requirement. The columns are divided as follows: 

Table 2 Example of Gaps' Summary table 

Gap 

# 
Gap Description Conclusion Recommendation 

   

 

Gaps and Gap Description 

Provides a number for each gap identified, explaining the nature of the gap and its rationale. 

The gaps listed in this table are generally not the same identified in the assessment of the 

individual standards, but rather gaps to fully cover the U-space service requirement, taking in 

consideration all currently available standards. 

Conclusions and Recommendations 

It provides conclusions on gaps which have been identified, with recommendations in relation 

to the severity of each respective score. 
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In the framework of identifying gaps related to U-space service requirements, no quantitative 

assessments of the consequences of the gaps has been carried out. 

 

1.4.4 Conclusions & recommendations 

This section gives an overview of the current coverage of each requirement identified for the 

specific U-space service, providing a table with the best identified standards that cover the 

requirement at present, alongside any associated limitations and gaps. 

 

Table 3 Example of Conclusions table 

Requirement Coverage Recommended standards Limitations/notes Gaps 
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2 Background information 

 U-space Services 

AW-Drones considered only the 7 U-space Services listed in Chapter IV (U-space services) of 

Opinion No 01-2020 high level framework for the U-space [3] and related Draft Commission 

Implementing Regulation on a regulatory framework for the U-space [4] during the  project. 

The current draft of the latter in fact specifies the following 6 services: 

 

1. Network identification service (NIS) 

a. A network identification service should provide the identity of UAS operators 

and location of UAS during operations and in contingency situations, and share 

relevant information with other U-space airspace users. 

 

2. Geo-awareness service (GAW) 

a. A geo-awareness service should provide UAS operators with the information 

about the latest airspace constraints and defined UAS geographical zones 

information made available as part of the common information services. 

 

3. (UAS) flight authorisation service (alias Flight Clearance Service – FCS) 

a. A flight authorisation service should ensure that authorised UAS operations are 

free of intersection in space and time with any other notified flight 

authorisations within the same U-space airspace. 

 

4. Traffic information service (TIS) 

a. A traffic information service should alert UAS operators about other air traffic 

that may be present in proximity to their UAS. 

 

5. Weather information service (WIS) 

a. A weather information service should support the UAS operator during the 

flight planning and execution phases, as well as improve the performances of 

other U-space services provided in the U-space airspace. 

 

6. Conformance monitoring service (CMS) 

a. A conformance monitoring service should provide real-time alerting of non-

conformance with the granted flight authorisation and inform the UAS 

operators when deviating from it. 

 

It could be noticed that these listed 6 U-space services are all mentioned in draft ISO CD 23629-

12 [5]; but the latter, based on CORUS, identifies more than 25 UTM services, categories into 

“safety-critical”, “safety-related” and “operation support”.   



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      14

  

 

 

 U-space architecture 

EASA and the Commission defined that the architecture needed for a successful implementation 

of U-space would be one with two types of service providers, being the ‘Common Information 

Service Providers’ and the ‘U-space Service Providers’. 

Further details on the possible U-space architecture are contained in [6]. 

Common Information Service Provider (CISP) 

A Common Information Service Provider will be designated by Member States for every U-space 

airspace, as a single trustworthy source of reference information for the given U-space airspace 

for authorities, service providers and operators to enable the safe management of UAS 

operations. The CISP will support the exchange of information and the coordination between U-

space service providers and air traffic service providers, without discrimination, to enable the 

safe management of unmanned aircraft traffic and segregation of manned aircraft from 

unmanned aircraft in the U space airspace under his jurisdiction. 

A single standard of data will be needed: 

 standard to be identified by EASA, currently left to the MS 

 an open communication protocol standard is requested by EASA 

 SWIM & Asterix to be further investigated 

U-space service providers (USSP) 

U-space service providers will act as gateway to U-space for Unmanned Aircraft Operators, they 

will provide the following minimum mandatory U-space services:  

 Network Identification Service (safety-related in [5]) 

 Geo-awareness Service (safety-critical in [5]) 

 UAS Flight Authorisation Service (safety-critical in [5]) 

 Traffic Information Service (safety-critical in [5]) 

 

Mandatory vs supporting services 

Next to the mandatory services above, following services are seen as supporting services but 

may be obligatory if deemed necessary by a Member State (MS): 

 Weather Service (safety-related in [5]) 

 Conformance monitoring service (safety-critical in [5])  

Related services  

The following additional services may be offered as a service by the USSP or other authorised 

entity: 

 ATM-CISP Interface  
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 UTM Communication service (UCS) (safety-related in [5]) 

Unmanned aircraft operators may only operate in U-space airspace if they use the mandatory 

U-space services that are indispensable to ensure safe, secure, and efficient operations.  

Note: in the Opinion No 01-2020 - high level framework for the U-space [3] ‘tracking’ service 

(TRS) was proposed as a U-space service, this however is currently not mentioned in the Draft 

Commission Implementing Regulation on a regulatory framework for the U-space [4]. In any 

case TRS is listed as safety critical service in [5]. 

Definition 

No formal UTM (alias U-space) definition is yet published either by ICAO, EC or EASA. In this 

document the following definition from [5] is hence used: 

UAS Traffic Management (UTM) 

Set of traffic management and air navigation services aiming at safe, secure and efficient integration 

of multiple manned and unmanned aircraft flying inside the respective DOC of each service. 

Note 1 to entry The definition is adapted from the ICAO Common UTM Framework with Core 

Principles for Global Harmonisation, 2nd edition, Nov. 2019 

Note 2 to entry: In compliance with ICAO, Global Air Traffic Management Operational Concept, Doc 

9854, 1st edition, 2005, UTM services initiate when the UAS operator files a request for clearance 

to enter airspace and terminates when the UA reaches the parking position, the primary propulsion 

systems are switched off and the operational plan is closed. 

 

Architecture 

The architectural diagram below is based both the before mentioned Opinion No 01-2020 - high 

level framework for the U-space [3] and the Draft Commission Implementing Regulation on a 

regulatory framework for the U-space [4]. 

 The services which will be provided by the USSP are mentioned and described in the following 

chapters. The services/data which are mentioned in the architecture in the CISP system are 

interpreted as required to be provided by the CISP. 

The architectural diagram displays the information flows. The services and flows are displayed 

as in the legend below. Optional/supporting services are dependent per Member State (MS). 

The following legend is used: 
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Figure 1 U-space architecture 

The numbers shown in the diagram are also shown next to each chapter title for reference. 
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3 Network identification service  

 Description 

The detailed description of this service, according the 2020 draft U-space regulation, is: 

A network identification service shall allow the continuous processing of the remote 

identification of the UAS throughout the whole duration of the flight and shall provide the 

remote identification of the UAS to authorised users in an aggregated manner. 

The network identification service shall allow that the authorised users receive the messages 

with the following content: 

a) The UAS operator registration number. 

b)  The unique serial number of the UA (or exclusively the Add-on) compliant with standard 

ANSI/CTA-2063-A-2019. 

c)  The time stamp, the geographical position of the UA and its height above the ground or its 

take-off point. 

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

e)  The geographical position of the remote pilot, or if not available, the geographical position of 

the take-off point. 

f)  The UAS emergency status for Class C1, C2, C3. Not required for Add-on 

 

The authorised users shall be: 

 the general public as regards information that is deemed public in accordance with applicable 

Union and national rules; 

 Note: General public will have access to DRI, but not to NIS (see 1.2.3) 

 other U-space service providers in order to ensure safety of operations in the U-space 

airspace; 

 the air traffic services providers concerned;  

 the competent authorities. 

 

3.1.1 Network Identification Service (NIS) vs Direct Remote 

Identification (DRI) 

The Implementing Regulation (EU) 2019/947 defines Direct Remote Identification (DRI) as a 

requirement for an airborne function in the Open Category. The network identification 

service requirements, in case a drone in either class C1, C2 or C3 would be equipped with 

such function,  are included in Commission Regulation (EU) 2020/1058 . The difference 

between direct remote identification and network identification is described below. 
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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. 

Direct remote identification is a method where the UAS is broadcasting the identification 

information which should be able to be received by mainstream smartphones.  

Network Identification Service is a service where identification information is transmitted to 

the USSP through infrastructure such as LTE or satellite, managed by a provider of UTM 

Communication Service (UCS) where the identification and position information is 

continuously exchanged between service providers, if authorised. 

Note: in the ASD STAN the terminology used for NIS is NRI (Network remote Identification), 

while in [5] it is NIS. 

Neither DRI nor NIS are necessary to ensure airworthiness of the drone. In fact, DRI is 

necessary for enforcement, security and privacy considerations. Conversely NIS may be an 

operational requirement stemming form the airspace access rules. 

 

3.1.2 Readiness of the mobile network to communication in U-space 

The existing mobile networks can be reused without the need to deploy dedicated 

infrastructure for coverage in the air but limited in altitude due to antenna's directed 

towards the ground. In future deployments of 5G infrastructure the antenna pointing could 

be improved to allow NIS at higher altitudes. 3GPP standards are defined to provide global 

interoperable and secure connectivity. At present, mobile networks have sufficient 

capabilities to deliver connectivity, real-time data, security, and identity management for 

supporting U-space requirements. As mobile operators maintain and upgrade their existing 

infrastructure to 5G, their networks’ capabilities will expand further. 

There are concerns when using existing infrastructure in combination with the current LTE 

connectivity. Having too many drones in the air connected to the same pylon may decrease 

connectivity for all mobile users. 

In any case [5] already contains safety and quality requirements for the related UCS 

providers, being this service considered safety-related by current ISO draft. Conformity with 

the applicable requirements could hence be verified through industry mechanisms, without 

involvement of the aviation authorities. 

 

3.1.3 ASTM - F3411 – 19: UAS Remote ID and Tracking 

During operation of the UAS, a Unique Operator’s ID, (and possibly other codes, like e.g. the 

drone serial  number) along with location and vector (speed/direction) will be communicated 

at a regular interval such that a compliant receiver will be able to identify an aircraft that is 
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within operating range of the receiver for broadcast mechanisms and network range for 

network mechanisms. 

Remote ID allows public and civil (i.e., government law enforcement agencies and private 

citizens) identification of UAS for safety, security, and compliance purposes, including for 

security and privacy purposes. The objective is to increase UAS operator accountability by 

removing anonymity while preserving operational and personal privacy for remote pilots, 

businesses, and their customers (with the European GDPR regulation [7] in mind). 

This standard defines message formats, transmission methods, and minimum performance 

standards for two forms of Remote ID: broadcast and network. Broadcast Remote ID is based 

on the transmission of radio signals directly from a UAS to receivers in the UAS’s vicinity. 

Network Remote ID is based on obtaining UAS remote identification information via the 

internet from a Network Remote ID Service Provider (Net-RID SP) that interfaces directly or 

indirectly with the UAS, or with other sources in the case of Non- Equipped Network 

Participants. 

The term Broadcast Remote ID in this standard is equivalent to DRI in Commission Delegated 

Regulation 2019/945. 

This standard is partially suitable to support the EU U-space draft Regulation, but gaps are 

being addressed in ASTM’s current revision. 

As NIS is currently not needed in FAA regulation, ASTM is working with Eurocae to address a 

global standard for NIS. 

 

3.1.4 EUROCAE - ED-282: MOPS for UAS E-Identification 

EUROCAE is developing ED-282 in coordination with ASD-STAN D05/WG08 for DRI. The 

“Open” (alias external) consultation on this standard was closed in August 2020. At beginning 

of 2021 EUROCAE is disposing the received comments to prepare the ED for publication. 

Draft ED-282 ‘Minimum Operational Performance Standard for UAS E-Identification’ specifies 

the minimum performance expected from e-Identification solutions for UAS and focuses on 

the E-Identification function meant to provide surveillance information generated by the UAS 

itself or its remote pilot station (RPS). 

It does neither contrast ASTM F3411-19 nor prEN 4709-002, but the ED focuses on the 

network segment enabling the TRS. 
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3.1.5 ASD-STAN - prEN 4709-002: Aerospace series - Unmanned 

Aircraft Systems - Part 002: Direct Remote identification 

This standard is defined in coordination with EUROCAE WG-105 SG-32 ‘UTM E-Identification’ 

and ASTM. This standard was under “Enquiry” (i.e. external consultation) by CEN until 25 

February 2021 and has a focus on Direct Remote Identification, which is a requirement in the 

implementing regulation for the open category. 

Current outstanding challenges: in the delegated act it is specified that all information for DRI 

must protect the identification of the user. 

The EDPS recommends that the Commission encourages RPAS manufacturers to implement 

privacy by design and by default and data controllers to carry out data protection impact 

assessments where processing operations present specific risks to the rights and freedoms of 

data subjects (i.e. citizens) by virtue of their nature, scope or purposes. As a consequence, 

the CEN prEN4709-002 standard does not cover the Remote Pilot/Operator privacy and data 

protection by design, and by default. 

 

3.1.6 ISO - 23629-8: Remote identification 

ISO started the development of an international standard on Remote ID. having approved the 

New Work Item Proposal (NWIP) on 22 June 2020. However, currently only the outline is 

available. 

 

 Summary 

Table 4 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

UAS Remote ID and 

Tracking 
ASTM F3411-19 

 Published 

 Version (date): February 28th 

2020 

 Prep. by WK65041 

 Broadcast (BLE or Wifi) 

 Network (between USS) 

 Compliant with draft U-space 

regulations: partially, but gaps 

are being addressed in ASTM’s 

current revision. 

16 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for UAS E-

Identification 
EUROCAE ED-282 

 External consultation 

 Version (date): June 2020 

 Prep. by WG-105 SG-32 

 NIS + DRI 

 Compliant with draft U-space 

regulations: yes, but demanding 

and thus expensive requirements 

3 

Aerospace series - 

Unmanned Aircraft 

Systems - Part 002: 

Direct Remote 

identification 

ASD-STAN 
prEN 4709-

002 

 external consultation 

 Version (date): December 2020 

 Prep. by D05/WG08 UAS 

Unmanned Aircraft Systems 

 DRI system for UA of the open 

Category 

 Compliant with draft U-space 

regulations: Not completely, only 

DRI (no NIS) 

8 

UAS Traffic 

Management (UTM) 

— Part 8: Remote 

identification 

ISO ISO 23629-8 

 Planning 

 Version (date): June 2020 

 Broadcast (BLE or Wifi) 

 Network (between USS) 

 Compliant with draft U-space 

regulations: Maybe /partially 

(based on the limited information 

presented in the outline) 

-2 

 

 

 Gap summary 

Table 5 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering: 

the limitation to direct remote 

identification leaves air traffic control 

and authorities without a situational 

awareness of drones flying around in 

their area of responsibility 

The lack of a standardisation of UTM 

communication services and to compose an 

overall drone traffic information platform for 

authorities might compromise uniform safety. 

Standardisation would be beneficial for 

uniform safety and EU industry perspectives. 
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Gap 

# 
Gap Description Conclusion Recommendation 

ISO 23629-12 is promising and satisfactory for 

the safety and quality of the related service 

providers, but additional technical standards 

may be necessary. 

 

 

 Conclusions & recommendations 

More focus must be put on dynamic information during flight. 

Table 6 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Exchange of 

drone tracking 

information over 

NIS on any drone 

traffic in the  

Designated 

Operational 

Coverage 

(DOC)[5]. 

Not 

covered 

/ No European 

standards are 

currently identified 

 The EU Commission 

Regulation (EU) 2020/1058 

covers the requirements 

for the airborne function 

supporting Network 

Remote Identification, 

however  standardisation 

of the communication 

protocol is missing, 

development of such 

protocol would be 

beneficial for uniform 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 

Display of the 

drone tracking 

information in 

the DOC  

Not 

covered 

 No European 

standards are 

currently identified 

 

standardisation of the 

communication protocol is 

missing, development of 

such protocol would be 

beneficial for uniform 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      23

  

 

 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 

Exchange of 

drone tracking 

information 

between 

multiple USSPs, 

which cover 

different DOCs 

Not 

covered 

 No European 

standards are 

currently identified 

 

standardisation of the 

communication protocol is 

missing, development of 

such protocol would be 

beneficial for uniform 

safety and EU industry 

perspective. 

To cover these 

communication interfaces, 

ISO is initiating 

development of 23629-9 

(planning phase). 
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4 Geo-awareness service  

 Description 

The latest European U-space draft of 2020 (Commission implementing regulation on a 

regulatory framework for the U-space) states: 

A geo-awareness (GAW) service shall be provided to UAS operators and shall consist of the 

following geo-awareness information made publicly available by the common information 

service provider: 

 information on the applicable operational conditions and airspace constraints within 

the designated U-space airspace; 

 UAS geographical zones, relevant to the designated U-space airspace; 

 dynamic airspace restrictions temporarily limiting the area within the designated U-

space airspace where UAS operations can take place. 

 

U-space service providers shall dispatch the geo-awareness information in a timely manner to 

allow contingencies and emergencies to be addressed by UAS operators, and shall include its 

time of update or a version number or a valid time, or both. 

 

Each Member State can determine where they want to implement UAS geographical zones 

(referred in Article 15 of [8]). The MS are also empowered to determine which restrictions, 

conditions, administrative procedures or mandatory functionalities apply in these UAS 

geographical zones (so called “geozones”).  

The laudable efforts of individual EU MS on the matter, may ensure a high level of safety, but 

not necessarily a “uniform” level of civil aviation safety which is also in the principal objective 

of the EASA Basic Regulation [9]. 

Furthermore, this situation would neither facilitate, the free movement of goods and services 

in the internal aviation market, nor improve the competitiveness of the Union's aviation 

industry, which is also a political objective established by the Legislator in Art. 1(2)(b) of 

mentioned [9]. 

It is therefore an important recommended action to standardise at EU level conditions, 

limitations and administrative procedures to access UAS geozones to further promote drone 

operations under harmonised criteria in the internal market. MS would still be empowered 

to design and establish the geozones according to their needs. The standardised limitations, 

conditions and administrative procedures, could be established by EASA through one or 

more AMC to Art. 15 of [8], referring therein as appropriate to consensus-based standards 

produced by SDOs. 
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Because the CISP is providing information on the UAS geozones in a digital format to the 

USSPs it is important that the USSP is parsing these restrictions correctly and providing this 

data in an unambiguous way to UAS operators. This data source originates from the CISP. 

This service is not requiring data to be exchanged amongst U-space service providers. No 

need to establish Inter USSP-communication. 

 

4.1.1 EUROCAE - ED-269: Minimum Operational Performance Standard 

for Geo-Fencing 

This document contains Minimum Operational Performance Standards (MOPS) for the 

airborne Geofencing function of Unmanned Aircraft Systems. This standard specifies the 

minimum performance expected from this Geofencing function, without prescribing its 

design and implementation as far as possible.  

Compliance with this standard is recommended as one means of assuring that the function 

will perform its intended sub-functions satisfactorily under all conditions normally 

encountered in routine aeronautical operation and will comply to the applicable regulations.  

The UAS geographical zones in this standard are mentioned as ‘UAS Geozone’.  

Basically, the data model contains a few classes to define the geographical and temporal 

boundaries of the UAS geozone but also other information such as contact information of the 

designated authority and conditions defining the access to the UAS geozone.  

Some of the most notable attributes in this model are ‘restriction’ and ‘restriction-Condition’. 

Each UAS zone will have a restriction type:  

- PROHIBITED,  

- REQ_AUTHORISATION,  

- CONDITIONAL or  

- NO_RESTRICTION.  

 

For each UAS geozone with the conditional restriction type, it is possible to indicate the 

conditions to access to the UAS zone through logical expression which should be interpreted 

by the UAS.  

The following example is given in the standard publication: 

 The UAS is PERMITTED XOR PROHIBITED (exclusive choice) to fly in this zone at this 

time IF (Characteristic1) CHARTYPE1 = (Value1) CHARVAL1 AND CHARTYPE 2 = 

CHARVAL 2 AND … AND End IF OR (…..) 

… 

End OR 

 Only the fields in bold need to be edited in the character string, separated by”/”. 

Others are implicit. 
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 Examples of CHARTYPE and CHARVALUE: 

o CHARTYPE: operator type ; Acceptable CHARVAL values: 

Military/Police/Firefighting 

o CHARTYPE: Operator ID (registration number) ; Acceptable CHARVAL values: 

as per registration format 

o CHARTYPE : Operation type : A1 as per EASA Open Types or S1 (National 

standard Scenario 1), STS01 (EASA Specific standard scenario) or … 

o CHARTYPE : UTM operation type: Planned/Unplanned, 

o CHARTYPE: passengers on board : yes /no 

 Another code example to illustrate the prohibition of image capture in a zone: 

PERMITTED/IMAGE CAPTURE=NO/NOISE CLASS=A/OR/OPERATOR=POLICE 

o Meaning: the fight is permitted in this zone at that time if ‘No image’ are 

‘captured’ (removed or deactivated) and if ‘noise class’ = ‘class A’ (following 

a known classification) or if the ‘UAS operator’ is the ‘Police’ 

 

4.1.2 ASTM - WK63418: Standard for UAS Traffic Management (UTM) 

Service for Mixed Use Airspace Technical Interoperability & 

Protocols 

The ASTM ToR-2020 for this standard uses the term ‘Constraints’ as method to inform 

operators of specific temporal and geographic limitations of the airspace.  

It seems that the actual conditions to access the UAS geozone would not be included in the 

constraint. A constraint will only be defined by 4D volume (area specified in x, y and z 

coordinates, plus start and end times) and a constraint type. 

According to the ASTM UTM standard, constraints are managed in the Constrain 

Management Service by authorized constraint provider (which is an organization or 

individual authorized by competent authority for the region to create constraints). After the 

creation of the constraint, it will be made discoverable through the Discovery and 

Synchronization Service. USS(P) ingest constraints through the Constraint Ingestion service to 

detect intersection between operational volume with constraint areas.  

The ASTM standard is not (yet) compliant with the restrictions which are requested by 

‘Commission implementing regulation on a regulatory framework for the U-space’: 

restrictions must be able to be added per UAS geographical zone. 

In other words, while ED-269 complements the EU regulatory framework, 3.1.2. ASTM 

WK63418 seems tailored on the USA/FAA context. 
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4.1.3 ISO - 23629-7: UAS Traffic Management (UTM) – Part 7: UTM 

data and information transfer at interface of traffic management 

integration system and UAS service providers - Data model 

related to spatial data for UAS and UTM 

This standard specifies the data model that is related to various spatial information for 

common use between the UA operator and the system for operation control/UTM. 

ISO is developing a very generic data model for all data within UTM. They are splitting the 

data model up in four packages, being: 

- obstacles,  

- ground map,  

- virtual data  

- and dynamic data. 

 

 

4.1.4 ASD-STAN - prEN 4709-003: Aerospace series - Unmanned 

Aircraft Systems - Part 003: Geoawareness 

Developed for open category, focus on RPA and GCS, not on USS’s. 
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Figure 2 ISO 23629-7 model 

Source: ISO/WD 23629-7:(E) - UAS Traffic Management (UTM) – Part 7: UTM data and 

information transfer at interface of traffic management integration system and UAS service 

providers - Data model related to spatial data for UAS and UTM 

This standard, has just terminated the external consultation (DIS in ISO terminology) and might 

constitute the basic “open communication protocol” mentioned in the draft U-space 

regulation. 
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 Summary 

Table 7 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Minimum Operational 

Performance Standard 

for Geo-Fencing 

EUROCAE ED-269 

 Published 

 Version (date): June 2020 

 Prep. by WG-105 SG-33 

 Standardisation of UAS Geozones 

according the Implementing 

regulation 

 Compliant with draft U-space 

regulations: Yes 

10 

Standard for UAS 

Traffic Management 

(UTM) Service for 

Mixed Use Airspace 

Technical 

Interoperability & 

Protocols 

ASTM (WK63418) 

 Ongoing: only ToR 

 Version (date): (unknown) 

 Prep. by WK63418 Task Group Name:  

 ASTM Collaborative Airspace 

Management Standards Working 

Group 

 Exchange of all UTM data according a 

federated deployment model. 

 Compliant with draft U-space 

regulations: No 

-4 

UAS Traffic 

Management (UTM) – 

Part 7: UTM data and 

information transfer 

at interface of traffic 

management 

integration system 

and UAS service 

providers - Data 

model related to 

spatial data for UAS 

and UTM 

ISO DIS 23629-7 

 External Consultation: Draft (DIS 

stage) 

 Version date: November 2020 

 A very generic data model to 

exchange all types of data in UTM. 

 Compliant with draft U-space 

regulations: Yes, although not 

containing sufficient technical details, 

but complementary to more detailed 

ED-269. 

7 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Aerospace series - 

Unmanned Aircraft 

Systems - Part 003: 

Geoawarenes 

ADS-STAN 
prEN 4709-

003 

 Status: External consultation 

 Screened version: December 2020 

 Prep. by D05/WG08 UAS Unmanned 

Aircraft Systems 

 Functions for geoawareness 

implemented in UA or CU in the open 

Category 

 Conclusion: Compliant with draft U-

space regulations: Not completely, 

since covering only functions at 

product level and not at service level. 

Furthermore, only applicable to open 

category 

3  

 

 

 Gap summary 

Table 8 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

No major gap identified using the 

complementary standards ED-269 and 

ISO 23639-7 

 

No gaps to be filled. 

 

 Conclusions & recommendations 

Table 9 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Information on the 

applicable operational 

conditions and airspace 

constraints within the 

designated U-space 

airspace; 

partial ED-269 Conditions are 

available as logical 

expression for each 

UAS geographical zone.  

 

More general 

data model 

applicable 

beyond GAW 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      31

  

 

 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

UAS geographical 

zones, relevant to the 

designated U-space 

airspace 

partial ED-269 The standard can be 

used to exchange 

information on UAS 

geo zones.  The 

standard only contains 

U-space type and 

doesn’t contain a 

reference of a specific 

U-space instance 

 

Dynamic airspace 

restrictions temporarily 

limiting the area within 

the designated U-space 

airspace where UAS 

operations can take 

place. 

partial ED-269 The standard is capable 

storing time validity 

period for a UAS 

geozone 

 

U-space service 

providers shall dispatch 

the geo-awareness 

information in a timely 

manner to allow 

contingencies and 

emergencies to be 

addressed by UAS 

operators, and shall 

include its time of 

update together with a 

version number or a 

valid time, or both. 

partial ED-269 The standard can 

describe a version for a 

UAS zone and assign a 

time period to it. 

 

U-space service 

providers shall: 

(a) exchange any 

information that is 

relevant for the safe 

provision of U-space 

services amongst 

themselves; 

(b) adhere to an 

appropriate open 

partial ISO 23629-7 Generic data model to 

exchange all types of 

data in UTM. 

Scope covering all 

exchanges relevant in 

the U-space, but not 

sufficiently detailed. 

It is 

complementary 

to more detailed 

ED-269 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

communication 

protocol … 
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5 Flight authorisation service  

 Description 

The Flight Authorisation(or Clearance)  Service (FCS) is very extensive comprising a lot 

underlying services and  is described as follows in the U-space draft regulation:  

 

1. The U-space service providers shall provide UAS operators with the UAS flight 

authorisation for each individual flight, setting the terms and conditions of that flight, 

through a UAS flight authorisation service, which is more or less equivalent to the 

acceptance of the Flight Plan in traditional manned aviation.  

2. Where U-space service providers receive from the UAS operator an UAS flight 

authorisation request (similar to application for a Flight Plan but in a different format), 

they shall:  

(a) check if the UAS flight authorisation request is complete and correct and 

submitted in the form set out in Annex IV;  

(b) accept the UAS flight authorisation request if the flight under the UAS flight 

authorisation is free of intersection in space and time with any other notified 

flight authorisations within the same U-space airspace in accordance with the 

priority rules set out in paragraph 8 (which goes beyond the traditional 

process for accepting a flight plan);  

(c) notify the UAS operator about acceptance or rejection of the UAS flight 

authorisation request (this notification is simultaneously the acceptance of 

the plan and the clearance to take-off);  

(d) when notifying the UAS operator about the acceptance of the UAS flight 

authorisation request, indicate the allowed flight authorisation deviation 

thresholds.  

 

3. When issuing a flight authorisation, the U-space service providers shall use, where 

applicable, weather information provided by the weather information service (WIS) as 

referred to in Article 12.  

4. Where U-space service providers are unable to grant an UAS flight authorisation in 

accordance with the UAS operator’s request, U-space service providers may propose 

an alternative UAS flight authorisation to the UAS operator. 

5. Upon receiving the request for an UAS flight authorisation activation referred to in 

Article 6(5), the U-space service providers shall confirm the activation of the UAS flight 

authorisation without unjustified delay.  

6. U-space service providers shall establish proper arrangements to resolve conflicting 

UAS flight authorisation requests received from UAS operators by different U-space 

services providers.  
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7. U-space service providers shall check the request for UAS flight authorisations against 

U-space airspace restrictions and temporary airspace limitations.  

8. When processing UAS flight authorisation requests, the U-space service providers shall 

apply the following priority rules in the following order:  

 

(a) UAS conducting special operations as referred to in Article 4 of Implementing 

Regulation (EU) No 923/2012 shall have priority over any other air traffic;  

(b) UAS carrying passengers shall have priority over UAS without passengers on 

board;  

(c) beyond visual line of sight (BVLOS) UAS operations shall have priority over 

visual line of sight (VLOS) UAS operations;  

(d) when two UAS flight authorisations requests have the same priority, they 

shall be processed on a first come first served basis.  

 

9. U-space service providers shall continuously check existing flight authorisations 

against new dynamic airspace restrictions and limitations, and information about 

manned aircraft traffic shared by relevant air traffic service units, in particular 

regarding manned aircraft known or believed to be in a state of emergency, including 

being subjected to unlawful interference, and update or withdraw authorisations as 

may be necessitated by the circumstances.  

10. U-space service providers shall issue a unique authorisation number for each UAS 

flight authorisation. This number shall enable the identification of the authorised 

flight, the UAS operator and the U-space service provider issuing the UAS flight 

authorisation.  

 

As currently described, the flight authorisation service encompasses a lot of underlying 

services and actions to be performed and as such is quite complex:  

 

 Flight Plan/Authorisation Validation,  

 Strategic deconfliction,  

 Flight Plan Processing,  

 Flight Plan Assistance  

 and Priority Management. 

 

Standards which have been assessed are the following: 
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5.1.1 ASTM - WK63418: ASTM - New Specification for Service provided 

under UAS Traffic Management (UTM) 

ASTM WK63418 and which has published Terms of Reference (TOR) suggesting a data 

exchange model between USSP’s but is immature at this stage. 

 

5.1.2 ISO - DIS 23629-7: Data model for spatial data  

ISO/DIS 23629-7 has developing a very generic data model for spatial data; suggesting an 

attribute model to exchange data between the UAS and UTM operators.  

 

5.1.3 ISO - CD 23629-9: Data model for spatial data  

ISO TC/20 SC/16, in its WG 4 is planning as well 23629-9 on interfaces between users and 

several service providers, as depicted in the figure below. 

However this standard is only in the planning stages and, in the absence of this or equivalent 

standard, it seems unlikely to safely and in a verifiable way, interface several providers of FCS 

in the same airspace volume. 

  

Figure 3 ISO TC/20 SC/16 WG 4 UTM model 
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 Summary 

Table 10 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

New Specification for 

Service provided 

under UAS Traffic 

Management (UTM) 

ASTM WK63418 

 Ongoing: planned 

 Version (date): February 8th 2019 

 WK63418 

 Exchange of all UTM data according a 

federated deployment model. 

 Compliant with draft U-space 

regulations: Maybe/partially (partly 

but currently premature) 

-2 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 A very generic data model to 

exchange all types of data in UTM. 

 Compliant with draft U-space 

regulations: Partially; based on the 

deployment model this standard is 

not compliant with U-space, since not 

mentioning the possibility of several 

FCS providers. 

7 

Interface between 

UTM service providers 

and users 

ISO 23629-9 

 Planned: but the New Work Item 

Proposal (NWIP) is not even drafted. 

 Version date: November 2020 

 Interface model to exchange all types 

of data among several UTM actors, 

including several Service Providers. 

 Compliant with draft U-space 

regulations: Yes, since covering the 

possibility of several FCS providers. 

-2 
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 Gap summary 

Table 11 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering the 

interface among several FCS Providers 

 

Until a standard on the interface would not be 

available, allowing several FCS Providers in the 

same DOC may not be sufficiently safe. 

ISO 23629-9 may fill the gap, but this standard 

is not even drafted. 

 

 Conclusions & recommendations 

The Flight Authorisation Service as currently drafted in the U-space regulation encompasses a 

variety of individual services (e.g. strategic deconfliction, priority management, dynamic, 

authorisation management) and actions needed which are grouped together.  This makes that 

in the future several standards will apply fully or partially to this services but also that currently 

no standard is ready to cope with the service.  The standards or drafts assessed for this service 

were either in a premature fase (ASTM WK63418) or were applicable to this service but only 

covered a small, though important aspect.  This is the case for standard (not yet published) ISO 

ISO/DIS 23629-7. 

It is foreseeable that no single standard will cover the ‘flight authorization service’ but it will be 

impacted by multiple future standards. 

Table 12 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

1. U-space SP 

shall provide UAS 

operators with flight 

authorisation for each 

individual flight, 

setting the terms and 

conditions of that 

flight 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

 

No gap 

2. Upon 

receiving an UAS flight 

authorisation request 

USSP shall:  

Partial ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

Data exchanges 

between UAS 

operator and USSP, 

including response 

from USSP to a 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

(a) check if 

request is complete 

and correct 

(b) accept the 

request if the intended 

flight is free of 

intersection in space 

and time with any 

other notified flight 

(c) notify UAS 

operator about 

acceptance or 

rejection  

(d) when 

accepting, indicate 

allowed flight 

authorisation 

deviation thresholds. 

Related ISO 23629-12 

covers safety and 

quality of the USSP, 

but it leaves details to 

provider’s procedures 

or other standards 

not yet available. 

flight authorisation 

request, possibly 

covered by ISO 

23629-9, which is 

however only in 

the planning stage. 

3. When issuing 

a flight authorisation, 

the USSP shall use, 

where applicable, 

weather information 

provided by WIS 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including 

“phenomena” and 

associated 

geographical position 

and time 

No gaps 

4. USSP may 

propose an alternative 

UAS flight 

authorisation to the 

UAS operator. 

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including description 

of the intended route. 

 

No gaps 

5. Upon 

receiving the request, 

the USSP shall confirm 

the activation of the 

UAS flight 

authorisation without 

unjustified delay  

Not 

covered 

None Maximum 

permissible times 

related to 

transaction, might be 

included in ISO 

23629-9 

Maximum 

permissible times 

for data exchanges 

between UAS 

operator and USSP, 

including response 

from USSP to a 

flight authorisation 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

request, possibly 

covered by ISO 

23629-9, which is 

however only in 

the planning stage. 

6. USSPs shall 

establish proper 

arrangements to 

resolve conflicting UAS 

flight authorisation 

requests received 

from UAS operators by 

different USSPs.  

Not 

covered 

ASTM - 

WK63418 

Or  

ISO 23629-9 

Both standards are in 

the planning stage. 

 

Not even a 

preliminary draft of 

either candidate 

standard is 

available. 

7. USSP shall 

check the request for 

UAS flight 

authorisations against 

U-space airspace 

restrictions and 

temporary airspace 

limitations.  

Covered ISO 23629-7 This standard covers 

the geospatial data, 

including attributes of 

the geo-limitations. 

 

No gaps. 

8. When 

processing UAS flight 

authorisation 

requests, the U-space 

service providers shall 

apply the following 

priority rules in the 

following order:  

…  

Covered ISO 23629-12 This requirement is of 

regulatory nature and 

does not require 

detailed technical 

standards. 

ISO 23629-12 covers 

safety and quality of 

all USSPs, including a 

monitoring functions 

to verify compliance 

of procedures with 

applicable 

regulations. 

No gaps 

9. USSP shall 

continuously check 

existing flight 

authorisations against 

new dynamic airspace 

restrictions and 

Partial ISO 23629-7 ISO 23629-7 contains 

a “dynamic data 

package”, but 

however limited to 

The “dynamic data 

package” in ISO 

23629-7 should be 

amended, to 

include also 

dynamic airspace 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

limitations, and 

information about 

manned aircraft traffic 

shared by relevant ATS 

units, and update or 

withdraw 

authorisations as may 

be necessitated by the 

circumstances.  

aircraft and whether 

phenomena 

restrictions and 

limitations. 

10. USSP shall 

issue a unique 

authorisation number 

for each UAS flight 

authorisation. 

Partial ISO 23629-7 ISO 23629-7 contains 

a UAS “Object”, 

including the flight 

identifier. 

However, how to 

encode this identifier 

is not specified 

therein. 

The “UAS object” in 

ISO 23629-7 should 

be amended, to 

include standards 

to encode the flight 

identifier. 

Alternatively this 

should be covered 

by ISO 23629-9 
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6 Traffic information service  

 Description 

No standards for TIS tailored to the needs of UAS are currently identified, although for manned aviation 

TIS is covered by EUROCAE ED-102B, while service e provisions is covered by ISO 23629-12. Further 

investigation by SDO’s of Asterix and AWCIES is advised as source or base to develop (similar) 

standards. 

Standards can be identified as an AMC for a Traffic information service when covering following service 

requirements: 

1. A traffic information service provided to the UAS operator shall contain information on 

any other conspicuous air traffic, which may be in proximity to the position or intended 

route of the UAS flight. 

  

2. The traffic information service shall include information about manned aircraft and UAS 

traffic shared by other U-space service providers and relevant air traffic service units. 

  

3. The traffic information service shall provide information about the position of other 

known air traffic and shall: 

a. include latitude and longitude, altitude, time of report as well as speed, 

heading or direction and emergency status of aircraft, when known; 

b. be updated at a frequency that the competent authority has determined in 

accordance with Annex I. 

  

4. Upon receiving the traffic information services from the U-space service provider, UAS 

operators shall take the relevant action to avoid any collision hazard. 

 

6.1.1 EUROCAE - ED-102B: MOPS for ADS-B and TIS on 1090 MHz 

This document contains Minimum Operations Performance Standards (MOPS) for airborne 

equipment for Automatic Dependent Surveillance-Broadcast (ADS-B) and Traffic Information 

Service - Broadcast (TIS-B). 

 

6.1.2 ISO - DIS 23629-7: Data model for spatial data 

Specifies the data model that is related to various spatial information for common use between 

the UAS service provider and the system for operation control, e.g. UTM. The data model is 

included in the scope in the way that it specifies the names of the items for the model, while 

the communication architecture is not included in the scope. 



D4.2 AW-DRONES PROPOSED STANDARDS – 2ND ITERATION (U-SPACE) 

 

 

 

 

 

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 RESEARCH AND INNOVATION 

PROGRAMME UNDER GRANT AGREEMENT NO. 824292. 

      42

  

 

 

 

6.1.3 ISO - 23629-9: Interface between UTM service providers and 

users 

This document describes an interface model to exchange all types of data among several UTM 

actors, including flight objects (manned or unmanned). 

 

6.1.4 ISO - 23629-12: UAS traffic management (UTM) — Part 12: 

Requirements for UTM services and service providers 

Includes the requirements for Services and Service Providers in the context of UAS Traffic 

Management (alias U-Space) for Unmanned Aircraft Systems (UAS) and other equipped airspace 

users, and covers minimum safety, quality, security and privacy requirements for safety critical 

and safety related UTM services and related SPs and for operation support services. 

In addition, it specifies technical requirements enabling the Service Provider of Aeronautical 

Information Management for UAS (AIMU), UTM users and other service providers (SPs) to 

exchange digital data and information. 

 

 Summary 

Table 13 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for ADS-B and 

TIS on 1090 MHz 
EUROCAE ED-102B 

 Published 

 Version date: December 2020 

 Specification of avionics for ADS-B at 

1090 MHz and receiving TIS-B at 1030 

MHz, applicable to manned aviation 

 Compliant with draft U-space 

regulations: No, since covering the 

needs and frequencies related to 

manned aviation. 

0 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 Contains data models for flight 

object, either if the aircraft is manned 

or unmanned. 

 Compliant with draft U-space 

regulations: Partially, since not 

containing sufficient technical details 

for implementation. 

7 

Interface between 

UTM service providers 

and users 

ISO 23629-9 

 Planned: but the New Work Item 

Proposal (NWIP) is not even drafted. 

 Version date: November 2020 

 Interface model to exchange all types 

of data among several UTM actors, 

including flight objects (manned or 

unmanned). 

 Compliant with draft U-space 

regulations: Yes, since covering the 

possibility of several FCS providers. 

-2 

UAS traffic 

management (UTM) — 

Part 12: Requirements 

for UTM services and 

service providers 

ISO ISO 23629-12 

 External consultation (CD stage) 

 Version: Stage 30.20 

 It contains requirements for the 

safety and quality of the TIS SP 

 Compliant with draft U-space 

regulations: Partially, since technical 

details for TIS are not covered 

3 

 

 

 Gap summary 

Table 14 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Absence of standard covering the 

technical details for transmission of TIS 

information on a frequency different 

from 1030/1090 MHz or for exchange if 

data between USSP and UAS Command 

Unit (CU).: 

Flight objects, necessary to exchange TIS 

information, are covered by ISO 23629-7. 

 However, lack of a standardisation of 

communication means might compromise 

uniform safety. Standardisation would be 
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Gap 

# 
Gap Description Conclusion Recommendation 

information on any other conspicuous 

air traffic, which may be in proximity to 

the position or intended route of the 

UAS flight. 

beneficial for uniform safety and EU industry 

perspectives. 

2 

Information about manned aircraft and 

UAS traffic shared by other U-space 

service providers and relevant air traffic 

service units. 

The lack of a standardisation of 

communication and to exchange information 

on TIS across several providers might 

compromise uniform safety. Standardisation 

would be beneficial for uniform safety and EU 

industry perspectives. 

3 

Information about the position of other 

known air traffic 

Content of the traffic information has been 

defined, standardisation of the 

communication protocol is missing, 

development of such protocol would be 

beneficial for uniform safety and EU industry 

perspectives. 

The case that the TIS information is provided 

to the CU and not directly to the unmanned 

aircraft should be considered. 

 

 Conclusions & recommendations 

The standards used for General Aviation must be further investigated. A potential problem is that 

USSP’s will use different device requirements. 

Table 15 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Information on 

any other 

conspicuous air 

traffic, which 

may be in 

proximity to the 

position or 

intended route of 

the UAS flight. 

Partial ISO 23629-7 

and  

ISO 23629-12 

These standards cover the 

definition of the “flight 

object” (whether manned or 

unmanned), and the safety 

and quality of the TIS 

provider. 

However, they do not cover 

the communication means 

to exchange the TIS 

Interface requirements 

are planned to be 

covered through ISO 

23629-9 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

information between the 

USSP and the UAS operator 

Include 

information 

about manned 

aircraft and UAS 

traffic shared by 

other USSPs and 

relevant ATS 

units. 

/ / No standards are currently 

identified 

No requirements are 

currently covered by a 

potential AMC 

Information 

about the 

position of other 

known air traffic 

Covered ISO DIS 23629-

7 

This standard contains 

definition of flight “objects”, 

whether the aircraft is 

manned or not. 

No gaps 
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7 Weather information service  

 Description 

ASTM has published a Terms of Reference (ToR) for the safety and quality of the WIS Provider. On the 

same matter, ISO 23629-12 is already in the external consultation phase (CD). Furthermore, ISO 23629-

7 defines information on “phenomena”. Based in this ToR a preliminary assessment has been 

conducted. 

Standards can be identified as an AMC for a Weather information service when covering following 

service requirements: 

1. When providing a weather information service, U-space service providers shall: 

a. collect weather data, provided by trusted sources, to maintain safety, 

supporting operational decisions of other U-space services; 

b. provide the UAS operator with weather forecasts and actual weather 

information either before or during the flight. 

  

2. The weather information service shall include, as a minimum: 

a. wind direction measured clockwise through the true north and speed in 

metres per second, including gusts; 

b. the height of the lowest broken or overcast layer in hundreds of feet above 

ground level; 

c. visibility in metres and kilometres; 

d. temperature and dew point; 

e. indicators of convective activity and precipitation; 

f. QNH 

g. the location and time of the observation, or the valid times and locations 

of the forecast. 

  

3. U-space service providers shall provide weather information that is up-to-date and 

reliable to support UAS operation. 

 

7.1.1 ASTM - WK73142: New Specification for Weather Supplemental 

Data Service Provider (SDSP) Performance. 

Potentially suitable as all requirements are being referred to are being addressed. Only TOR 

available. 

 

7.1.2 ISO - DIS 23629-7: Data model for spatial data 
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Specifies the data model that is related to various spatial information for common use between 

the UAS service provider and the system for operation control, e.g. UTM. The data model is 

included in the scope in the way that it specifies the names of the items for the model, while 

the communication architecture is not included in the scope. 

 

7.1.3 ISO - 23629-12: UAS traffic management (UTM) — Part 12: 

Requirements for UTM services and service providers 

This standard includes the requirements for Services and Service Providers in the context of 

UAS Traffic Management (alias U-Space) for Unmanned Aircraft Systems (UAS) and other 

equipped airspace users. 

This document covers minimum safety, quality, security and privacy requirements for safety 

critical and safety related UTM services and related SPs and for operation support services. 

This document, in addition, specifies technical requirements enabling the Service Provider of 

Aeronautical Information Management for UAS (AIMU), UTM users and other service 

providers (SPs) to exchange digital data and information. 

 

 Summary 

Table 16 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

New Specification for 

Weather 

Supplemental Data 

Service Provider 

(SDSP) Performance. 

ASTM (WK73142) 

 Planning phase 

 Version (date): April 2020 

 Only ToR available 

 A lack of meteorological information 

might hinder UAS operations and 

compromise safety 

 Good basis to full requirements as 

the requirements are being 

addressed in the ToR 

 Conclusion: ToR indicate a full 

coverage 

 -4 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Data model for spatial 

data 
ISO DIS 23629-7 

 Ongoing: External Consultation 

(comments on DIS until 16 Feb 2021) 

 Version date: November 2020 

 Contains data models for 

meteorological phenomena. 

 Compliant with draft U-space 

regulations: Partially, because only 

defining which information should be 

exchanged 

7 

UAS traffic 

management (UTM) 

— Part 12: 

Requirements for 

UTM services and 

service providers 

ISO ISO 23629-12 

 External consultation (CD stage) 

 Version: Stage 30.20  

 It contains requirements for the 

safety and quality of the WIS SP 

 Compliant with draft U-space 

regulations: Partially, but required 

WIS information is specified in ISO 

23629-7 

3 

 

 

 Gap summary 

Table 17 

Gap 

# 
Gap Description Conclusion Recommendation 

1 

Provision of weather data before and 

during the flight 

A lack of meteorological information might 

hinder UAS operations and compromise 

safety. 

Further standards on interfaces between 

USSPs and UAS Operators should be 

developed. One possibility is ISO 23629-9, 

being planned by WG4 of ISO TC/20 SC/16 

2 
Content and format of weather data 

messages 

No gaps identified 

3 

Safety and quality of weather 

information  

No gaps identified at the level of consensus 

based standards, since ISO 23629-12 covers 

this topic. 
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Gap 

# 
Gap Description Conclusion Recommendation 

However, a general AMC published by EASA 

and specifying under which conditions 

consensus-based industry standards may 

constitute presumption of compliance with 

the rules, is highly desirable. AMC to AIR-OPS 

already contain a similar AMC, which, for ease 

of reference is reproduced in Annex IV. 

 

 Conclusions & recommendations 

More research on how to present the weather information to the operators must be done. 

QNH will be added to the requirements list 

Table 18 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

Provision of 

weather data 

before and 

during the 

flight 

Partial ISO CD 23629-7  Contains  data models 

for meteorological 

phenomena. 

 Partially compliant 

with draft U-space 

regulations, because 

only defining which 

information should be 

exchanged, but not 

interfaces 

236297 should be 

complemented by 

235629-9 specifying 

the interfaces to 

exchange the 

information 

Content and 

format of 

weather data 

messages 

Covered  ISO CD 23629-7  Contains  data models 

for meteorological 

phenomena. 

  

No gaps identified  

Safety and 

quality of 

weather 

information  

Covered ISO CD 23629-

12 

 Contains safety and 

quality requirements 

for all USSPs, including 

WIS 

No gaps identified 
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8 Conformance monitoring service  

 Description 

Standards can be identified as an AMC for a Conformance monitoring service when covering 

following service requirements[4]: 

1. A conformance monitoring service shall enable the UAS operators to verify whether 

they comply with the requirements set out in Article 6.1(1) and the terms of the flight 

authorisation. To this end, that service shall alert the UAS operator when the flight 

authorisation deviation thresholds are violated and when the requirements in Article 

6.1(1) are not complied with.  

  

2. Where the conformance monitoring service detects a deviation from the flight 

authorisation, the U-space service provider shall alert the other UAS operators 

operating in the vicinity of the UAS operators, other U-space service providers offering 

services in the same airspace, relevant air traffic services units and relevant authorities. 

 

(1): 1. When operating in the U-space airspace, UAS operators shall: 

a. ensure that the UAS to be operated in the U-space airspace have the capabilities and 

performance requirements determined in accordance with Article 3.4.a(2) 

b. ensure that during their operations, the necessary U-space services referred to in 

Article 3.2 and 3.3(3) are used, and their requirements complied with; 

c. comply with the applicable operational conditions and airspace constraints referred to 

in Article 3.4.c(4) 

(2): 4. For each U-space airspace, based on the airspace risk assessment and using the criteria set out in 

Annex I [4], Member States shall determine: 

a. the UAS capabilities and performance requirements; 

(3): 3.2 All UAS operations in the U-space airspace shall be subject to at least the following mandatory 

U-space services: 

a. the network identification service referred to in Article 8; 

b. the geo-awareness service referred to in Article 9; 

c. the UAS flight authorisation service referred to in Article 10; 

d. the traffic information service referred to in Article 11. 

3.3 For each U-space airspace, based on the airspace risk assessment MS may require additional U-

space services selected from the services referred to in Articles 12 and 13. 

 

(4): 3.4 For each U-space airspace, based on the airspace risk assessment and using the criteria set out 

in Annex I, Member States shall determine: 
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c. the applicable operational conditions and airspace constraints. 

 

This service aims to the conformance to the flight authorisation considering weather, height, 

waypoints, etc., so not relating directly to geocaging (no aerospace restrictions, but 

conformance to the flight authorisation). 

Two standards have been identified: 

8.1.1 EUROCAE - ED-270: MOPS for Geocaging 

The standard is a Minimum Operational Performance Standard and this specifies the minimum 

performance expected for geocaging but does not prescribe design or implementation. 

 

8.1.2 ASTM - F3442 / F3442M - 20: Standard Specification for Detect 

and Avoid System Performance Requirements 

This standard describes detect and avoid (DAA), i.e. a subsystem within the UAS providing the 

situational awareness, alerting, and avoidance necessary to maintain safe BVLOS operation of 

the unmanned aircraft in the presence of other manned aircraft. It is not applicable to the 

avoidance of unmanned aircraft to manned aircraft. 

This standard does not address conformance monitoring directly. 

ASTM is working on conformance monitoring through WK63418 Standard Specification for UAS 

Service Supplier (USS) Interoperability. 

 

 Summary 

Table 19 

Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

MOPS for Geocaging EUROCAE ED-270 

 Published 

 Version (date): June 2020 

 MOPS for geocaging 

 Possible AMC, but lacks design 

or implementation details 

4 
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Standard title SDO Doc. Ref. Status, scope & compatibility 
Global 

score 

Standard Specification for 

Detect and Avoid System 

Performance 

Requirements 

ASTM 

F3442 / 

F3442M - 

20 

 Published 

 Version (date):  November 2nd 

2020 

 Focus on DDA systems on 

board a UAS 

 Only partially compliant with 

U-space regulation: does not 

address conformance 

monitoring directly 

2 

 

 

 Gap summary 

Table 20 

Gap 

# 
Gap Description Conclusion Recommendation 

1 Identified standards lack full coverage 

and design and implementation details. 

The EUROCAE ED-270 is focused on geo-

caging and thus covers the requirements on a 

high level only, so it is recommended to detail 

the design and implementation. The lack of 

the latter might affect the efficiency of UAS 

operations and compromise safety. 

 

 Conclusions & recommendations 

There is still a need for security standards for connections between CISP and USSP with reference to 

CMS (and other services). 

Table 21 

Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

1. alert the UAS 

operator when the 

flight authorisation 

deviation 

Partial EUROCAE ED-

270 

 Only a Minimum 

Operational 

Performance 

Standard is available 

that remains to high 

level and only 

Does not provide 

details on design 

or 

implementation. 
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Requirement Coverage Recommended 

standard 

Limitations/notes Gaps 

thresholds are 

violated 

focuses on 

geocaging. 

2. alert the other 

UAS operators 

operating in the 

vicinity of the UAS 

operators violating 

the deviation 

thresholds 

Partial EUROCAE ED-

270 

 Only a Minimum 

Operational 

Performance 

Standard is available 

that remains to high 

level and only 

focuses on 

geocaging. 

Does not provide 

details on design 

or 

implementation. 
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9 Annex I: Standards identified 

 Standards per USS/Category 

Table 22 Standards per USS/Category 

USS/Category Standard title SDO Doc./WG Ref. 

network identification 

service 

UAS Remote ID and Tracking ASTM F3411-19 

MOPS for UAS E-Identification EUROCAE 

 ED-282 

 Prepared by WG 

105 (UAS) SG 32 (e-

identifcation) 

UAS Traffic Management (UTM) 

— Part 8: Remote identification 
ISO 

PWI 23629-8 

geo-awareness service 

UTM Geo-Fencing - Minimum 

Operational Performance 

Standard for UAS Geo-Fencing 

EUROCAE 

ED-269 

UAS Traffic Management (UTM) 

– Part 7: UTM data and 

information transfer at interface 

of traffic management 

integration system and UAS 

service providers - Data model 

related to spatial data for UAS 

and UTM 

ISO 

ISD 23629-7 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

ASTM 

(WK6341) 

UAS flight authorisation 

service 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

ASTM 

(WK63418) 

UAS Traffic Management (UTM) 

– Part 7: UTM data and 

information transfer at interface 

of traffic management 

integration system and UAS 

service providers - Data model 

ISO 

ISO/DIS 23629-7 
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USS/Category Standard title SDO Doc./WG Ref. 

related to spatial data for UAS 

and UTM 

traffic information 

service 
/  

 

weather Service 

New Specification for Weather 

Supplemental Data Service 

Provider (SDSP) Performance 

ASTM 

(WK73142) 

conformance 

monitoring sercvice 

MOPS for Geocaging EUROCAE ED-270 

Standard Specification for Detect 

and Avoid System Performance 

Requirements 

ASTM 

F3442-20 

 

 Standards per SDO 

Table 23 Standards per SDO 

SDO Standard title Doc. Ref. Comments 

ASTM 

UAS Remote ID and Tracking F3411-19 

Linked to: 

 Network 

Identification Serice 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

(WK6341) 

Linked to: 

 Geo-awereness 

service 

New Specification for Service 

provided under UAS Traffic 

Management (UTM) 

(WK63418) 

Linked to: 

 Flight authorisation 

service 

 Communication 

service 

New Specification for Weather 

Supplemental Data Service 

Provider (SDSP) Performance 

(WK73142) 

Linked to: 

 Weather information 

service 

Standard Specification for Detect 

and Avoid System Performance 

Requirements 

F3442-20 

 

Linked to: 

 Conformance 

monitoring service 
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SDO Standard title Doc. Ref. Comments 

EUROCAE 

MOPS for UAS E-Identification ED-282 

Linked to: 

 Network 

Identification Serice 

UTM Geo-Fencing - Minimum 

Operational Performance 

Standard for UAS Geo-Fencing 

ED-269 

Linked to: 

 Geo-awareness 

service 

MOPS for Geocaging ED-270 

Linked to: 

 Conformance 

monitoring service 

ISO 

UAS traffic management (UTM) — 

Part 5: UTM functional structure CD 23629-5 

Linked to: 

 All services 

considered in this 

document 

UAS traffic management (UTM) — 

Part 7: Data model for spatial data 
DIS 23629-7 

Linked to: 

 All services 

considered in this 

document 

UAS Traffic Management (UTM) — 

Part 8: Remote identification 
ISO 23629-8 

Linked to: 

 Network 

Identification Service 

UAS traffic management (UTM) — 

Part 9: Requirements for 

interfaces between UAS operators 

and UTM SPs 

ISO 23629-9 

Linked to: 

 All services 

considered in this 

document 

UAS traffic management (UTM) — 

Part 12: Requirements for UTM 

services and service providers 
CD 23629-12 

Linked to: 

 All services 

considered in this 

document 

ASD-STAN 

Aerospace series - Unmanned 

Aircraft Systems - Part 002: Direct 

Remote identification 

prEN 4709-

002 

 Not applicable for U-

space requirements: 

only DRI 

 specifies the 

messages listed, 

EXCEPT for the 

emergency status if 

the unmanned 

aircraft, this does 
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SDO Standard title Doc. Ref. Comments 

NOT apply for add-on 

devices 

 

 Other standards and materials to be screened 

Table 24 Standards to be screened 

SDO Standard 

ASTM 
WK69690, Specification for Surveillance UTM Supplemental Data Service Provider 

Performance 

IEEE 
IEEE P1939.1, Standard for a Framework for Structuring Low Altitude Airspace for 

Unmanned Aerial Vehicle (UAV) Operations 

IETF Secure UAS Network RID and C2 Transport 

JARUS 
JARUS WG-6 UTM Subgroup (Annex H) is developing recommendations on 

roles and responsibilities of USP in the context of Safety Assessments of UAS 

Operations 
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10 Annex II: Sources 

 

[1] 
EASA (2019, AMC & GM to Commission Implementing Regulation (EU) 2019-947 - 

Issue 1 

[2] AW-Drones (2020) D2.3: Methodology for the assessment of drone standards 

[3] Opinion No 01-2020 high level framework for the U-space 

[4] 
Draft Commission Implementing Regulation on a regulatory framework for the U-

space 

[5] 
ISO Committee Draft (CD) 23629-12 UAS Traffic Management (UTM) — Part 12: 

Requirements for UTM Services and Service Providers 

[6] 
ISO CD 23629-5, UAS traffic management (UTM) — Part 5: UTM functional 

structure 

[7] 

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) 

[8] 

European Union (2019), Commission Implementing Regulation (EU) 2019/947 of 

24 May 2019 on the rules and procedures for the operation of unmanned aircraft, 

as lastly amended by Commission Regulation 2020/746. 

[9] 

Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 

July 2018 on common rules in the field of civil aviation and establishing a 

European Union Aviation Safety Agency, and amending Regulations (EC) No 

2111/2005, (EC) No 1008/2008, (EU) No 996/2010, (EU) No 376/2014 and 

Directives 2014/30/EU and 2014/53/EU of the European Parliament and of the 

Council, and repealing Regulations (EC) No 552/2004 and (EC) No 216/2008 of the 

European Parliament and of the Council and Council Regulation (EEC) No 3922/91 

Web site Eurocae (https://www.eurocae.net/) 

Web site ASTM (https://www.astm.org/COMMITTEE/F38.htm) 

Web site ISO https://www.iso.org/committee/5336224.html 

Web site FAA (https://www.faa.gov/uas/research_development/remote_id/industry/) 
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Web site 

Using Mobile Networks to Coordinate – Unmanned Aircraft Traffic – GSMA white 

paper (https://www.gsma.com/iot/wp-content/uploads/2018/11/Mobile-

Networks-enabling-UTM-v5NG.pdf) 
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11 Annex III: Maturity Correlation Table 

Different SDOs use different terminology for the phases of respective development projects. A 

correlation table for their respective semantics is provided: 

Table 25 Maturity correlation of standards 

AW-Drones 

maturity 

ORGANISATION 

JARUS ISO CEN 

CENELEC 

EUROCAE ASTM RTCA 

Planning 
Terms of 

Reference (ToR) 

Stage 10 

(New Work 

Item) 

New Work 

Item 
ToR ToR ToR 

Drafting Drafting 

Stage 20 

(Preparatory 

– WD) 

Drafting 

(including 

through 

ASD-STAN) 

Drafting 

(DP) 
Drafting Drafting 

Internal 

consultation 

Internal 

consultation 

Stage 30 

(Committee 

State – CD) 

ASD-STAN 

consultation 

(prEN) 

Peer review 

(ED) 

Sub-

Committee 

ballot 

N.A. 

External 

consultation 

External 

consultation 

Stage 40 & 

50 (Enquiry 

& Approval 

stages – DIS 

& FDIS) 

Enquiry 

(FprEN) 

Open 

Consultation 

(ED) 

Committee 

ballot 

Final 

Review 

and 

Comment 

(FRAC) 

Published Published 
Stage 60 

(publication) 

Published 

(EN) 

Published 

(ED) 
Publication 

Publication 

(DO) 

Recognised 

NA: JARUS 

deliverables are 

recommendations 

for regulation, 

not consensus-

based industry 

standards to be 

recognised by 

EASA 

Mentioned in at least one AMC or GM published by EASA 

(or proposed in an NPA) 
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12 Annex IV: Generic EASA AMC to link rules 

to industry standards 

The model could be the existing AMC to Part-ARO, related to EU Regulation 965/2012 (AIR-OPS) 

AMC1 ARO.GEN.305(b);(c);(d);(d1) Oversight programme 

 

INDUSTRY STANDARDS 

 

(a) For organisations having demonstrated compliance with industry standards, the competent 

authority may adapt its oversight programme, in order to avoid duplication of specific audit items. 

(b) Demonstrated compliance with industry standards should not be considered in isolation from the 

other elements to be considered for the competent authority’s risk-based oversight. 

(c) In order to be able to credit any audits performed as part of certification in accordance with 

industry standards, the following should be considered: 

 

(1) the demonstration of compliance is based on certification auditing schemes providing for 

independent and systematic verification; 

(2) the existence of an accreditation scheme and accreditation body for certification in 

accordance with the industry standards has been verified; 

(3) certification audits are relevant to the requirements defined in Annex III (Part-ORO) and 

other Annexes to this Regulation as applicable; 

(4) the scope of such certification audits can easily be mapped against the scope of oversight in 

accordance with Annex III (Part-ORO); 

(5) audit results are accessible to the competent authority and open to exchange of information 

in accordance with Article 15(1) of Regulation (EC) No 216/2008; and 

(6) the audit planning intervals of certification audits i.a.w. industry standards are compatible 

with the oversight planning cycle. 
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13 Annex V: Standards’ Assessment 

1. U-space Standards’ Assessment: https://seafile.dblue.it/f/06f462cc8640401d8e59/ 

 


