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The CORUS project very briefly

 SESAR2020 Exploratory Research project 

 9 consortium members

 21 member advisory board

 70+ cooperating organisations in
 8 “sibling” projects simultaneously explore 

technology questions

 10 related demonstration projects

 500+ member U-space Community Network

 CORUS has run three large workshops
 100+ attendees at each

 With diverse interests 

 Coming from far and wide

 CORUS seeks to develop a Concept of 
Operations for U-space
 Which enables a wide range of UAS uses

 Which will accommodate the level of traffic 
today and in that expected in the future

 Which takes on board the best ideas from 
around the world

 Which is accepted by a wide range of 
stakeholders

 CORUS has made three iterations of the 
ConOps.

 Today we present the final, finished version
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What has changed since the previous version – the quick guide

 We’ve aligned ourselves with European 
regulations
 Categories of flight

 SORA terminology for ground & air risk

 Geo-awareness

 Remote ID in two forms

 We’ve removed the half-baked stuff
 Virtue points, automation

 Rules of the air

 U4 and integration with manned aviation

 Lots of areas have been revised
 MEDUSA is further described

 We take account progress in the field

 The documents are easier to read
 We’ve clarified lots of things

 We are more conscious of what we want to say

 There is less repetition

 A number of Annexes have been improved
 Brought up to date

 More examples

 We’ve been working hard on the EATMA 
portal
 There is much more material to explore 

interactively

 ...while we remain agnostic about deployment 
choices
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CORUS input documents
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 U-space Blueprint

 European ATM Master Plan: 
 Roadmap for the safe introduction of drones into all classes of airspace

 European Drones Outlook Study

 EASA Opinion 1/2018

 EU Commission Implementing Regulation 2019/947 
 on the rules and procedures for the operation of unmanned aircraft

 EU Commission Delegated Regulation 2019/945 
 on unmanned aircraft intended for use in the ‘open’ category, and on third-country operators of unmanned 

aircraft systems

 EASA / EUROCONTROL UAS ATM Integration Operational Concept

 and more…
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Stakeholder inputs

 The first workshop aimed to find our what 
users want from U-space.
 The workshop ran as a series of rooms each 

presenting a theme, asking the audience 
specific and general questions

 The audience visited the rooms in small groups

 Hundreds of inputs were received, analysed  
and clustered

 The second workshop presented the initial 
U-space ConOps and invited comment
 Again a series of theme-rooms were used and 

these were visited by small groups.

 Again hundreds of inputs were received, 
analysed and clustered.

 Before the third workshop, the intermediate 
version of the conops was sent for comment
 More than 1000 comments were received, 

sorted, grouped and analysed.

 Some could be acted on immediately, others 
needed discussion.

 The third workshop allowed these comments to 
be discussed – and further comments captured
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CORUS project organisation

 Four ‘content’ work packages:
 WP2: Operations & UTM Requirements

 WP3: Contingency & Constraints

 WP4: Societal and Institutional

 WP5: Architecture & Solutions

 Four ‘supporting’ work packages:
 WP1: Project management

 WP6: ConOps Integration

 WP7: Communications & Dissemination

 WP8: Ethics

 The presentations today are organised in 
these work packages
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Start Subject Work package
09:45 ConOps Overview WP6
10:20 Problem Statement WP2
10:45 Coffee
11:10 U-space services WP2
11:40 Airspace Structure WP2
12:10 Lunch
13:15 Society WP4
13:55 Safety WP3
14:30 Contingency WP3

14:45
Accident and Incident 

reporting
WP3

15:10 Tea
15:45 Architecture WP5 
17:00 Outlook WP1
17:15 Closing remarks WP1
17:30 Networking drink WP7
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CORUS scope

 U-space is initially concerned by VLL
 = below VFR, but including CTR

 U-space can be thought of as serving small drones
 In fact it serves anything flying in the volume

 CORUS inherits the definition of U-space in services and levels
 From Blueprint and Roadmap

 Although services may appear when ready

 CORUS considers a much higher traffic level than now

 CORUS initially describes a way of working in the reasonable 
cases
 then works towards the more difficult situations

 CORUS main concern is traffic management
 Avoiding conflict

 CORUS makes very few assumptions about technology

 CORUS defines an architecture top-down
 The sibling projects explore the same architecture bottom-up

7



The CORUS project has received funding from the SESAR Joint Undertaking under grant agreement 763551 of the European Union’s Horizon 2020 research and innovation programme.

ConOps Structure

 Volume 1:  Enhanced Overview
 Everything, briefly.

 Volume 2: Reference Manual
 The details of the Operational Concept

 Volume 3: Annexes
 Examples

 Subjects not covered in Vol 2

 More details on some topics

Annexes:

A. Use-cases

B. Requirements

C. SORA examples

D. MEDUSA process and example

E. A list of threats and events

F. Safety occurrence reporting

G. Examples of contingency plans

H. Social acceptance indicators

I. Best practice for Drone Operators

J. A snapshot of the current regulations in 
Europe

K. U-space architecture

L. Usage model
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ConOps Vol 2 Structure

1. Summary
 About the CORUS project

2. Background Framework, Assumptions
 Relation with the framing regulation

 Safety, the risk approach, SORA

 U-space, Area of interest of VLL U-space

 Assumptions & definitions

 Overall Approach

 High level principles

3. Airspace rules and procedures
 Volumes

 Operational Practice 

 Spacing & Conflict Resolution

4. Safety & Social aspects
 Privacy, Confidentiality and Electronic 

conspicuousness

 Contingency, Accident and Incident 
Investigation

 Uncooperative Drones, Cyber security of U-
space

 Best practices

5. U-space Services and High Level 
Architecture

6. Terms and acronyms, References
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What is U-space ?
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U-space
is a set of 
services

Principles:

Safety first

Open market

Social 
acceptance

Equitable 
access

ECAC wide
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Operations

EASA Categories

 Open:
 Little training of pilot

 Limitations on aircraft

 Limitations on where the flight can take place

 Specific
 Risk assessment & Mitigation required per flight

 Trained Pilot

 Certified
 As current manned operations

 Certificate of air worthiness for aircraft

 Certified pilot

 Operator’s certificate
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CORUS Use Cases – illustrative, not exhaustive

 Photo activity

 Farming activity 

 Building inspection

 Vineyard fungicide spraying

 Seed sowing 

 Police surveillance 

 Recreational activity 

 Runway inspection 

 ILS measurement
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Airspace Volumes
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 Focus on VLL

 All VLL is divided into

 X, Y and Z volumes

 X = low risk

 Y = higher risk
 Access only with approved 

operation plan

 Specific technical requirements 
per volume

 Z = highest risk
 Access only with approved 

operation plan

 Za = ATC controlled airspace

 Zu under U-space
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Airspace and Conflict Resolution

 X: 
 No conflict resolution

 Enables VLOS

 Pilot remains responsible to remain well clear

 Y: 
 Approved flight plan required

 Conflict resolution before take off

 Usually: 
 Position reporting required

 Information given to pilot during flight
 Conformance & Geo-awareness

 Warnings & Traffic information

 Y airspace may not have these if primary goal is 
to manage access

 National park

 Z:
 Conflict resolution before flight and in flight

 Requires tracking
 Separation minima in function of system 

perfomance

 Za
 ATC controlled airspace, e.g airport

 U-space provides 
 Situational awareness to ATC

 Communication tools

 Standard ways of working

 Zu
 U-space (software) provides conflict resolution 

during flight, from the ground
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U-space Services
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U1 U2
U3 Added

U2

Identification 
and Tracking

Registration

Reistration 
Assistance

e-identification

Tracking 
(Position report 

submission)

Surveillance 
Data Exchange

Airspace 
Management / 
Geo-Fencing

Geo-awareness

Drone 
Aeronautical 
Information 

Management

Geo-Fence 
provision
(includes 

Dynamic Geo-
Fencing)

Mission 
Management

Operation plan 
preparation / 
optimisation

Operation Plan 
processing

Risk Analysis 
Assistance

Dynamic 
Capacity 

Management

Conflict 
Management

Strategic 
Conflict 

Resolution

Tactical Conflict 
Resolution

Emergency 
Management

Emergency 
Management

Incident / 
Accident 
reporting

Citizen 
Reporting 

service

Monitoring

Monitoring

Traffic 
Information

Navigation 
Infrastructure 

Monitoring

Communication 
Infrastructure 

Monitoring

Legal 
Recording

Digital Logbook

Environment

Weather 
Information

Geospatial 
information 

service

Population 
density map

Electromagnetic 
interference 
information 

Navigation 
Coverage 

information 

Communcation 
Coverage  

information

Interface with 
ATC

Procedural 
interface with 

ATC

Collaborative 
interface with 

ATC
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Safety considerations
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Threats & Events
• Drone

• Technical / Mechanical failures
• Meteorological / Environmental event
• Human / Operational
• Security

U-Space
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Best practices 

 General responsibilities of drone operators

 Manned aircraft & people on the surface

 Training and Proficiency

 Security and privacy

 Environmental Issues
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Social Acceptance Indicators 

 Safety indicators Benefits/risks that drones pose to airspace users / people on ground

 Economic indicators Economical expectations of the new emerging drone market

 Political indicators Includes noise, privacy, visual impact environmental considerations
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Possible Deployment
Architecture 
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The ConOps is available for download today
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