
Higher Airspace Operations
Validation Workshop

EUROCONTROL Brussels, 6-7 December 2022
Day 1, Starting 9h30



WELCOME

Henk Hof
ECHO Project Manager

Facilitator



LOGISTICS

• Coffee/Lunch

• Connect to Wifi

• Slido tool
• Please use your phone / electronic device to visit: www.slido.com

• Event code is: #7042594

• Further instructions on hand-out
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http://www.slido.com/


Demand

ConOps

1st Workshop
29 June -1 July ‘21

2nd Workshop
20-21 April ‘22

3rd  & Final Workshop
6-7 December ‘22



Consortium

ECHO WORKSHOP 15

ECHO-info@eurocontrol.int
This project has received funding from the SESAR Joint 
Undertaking under the European Union's Horizon 2020 research 
and innovation programme under grant agreement No 892928



Keynote

Christine Berg
Deputy Director for Aviation

Head of Unit Single European Sky 
European Commission
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Workshop 3: Validation Workshop
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Does the ConOps reflect a common understanding on how 
to accommodate Higher Airspace Operations?



ECHO Workshop 3 approach
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WORKSHOP Roadmap: Day 1
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10h3010h 11h15 11h45 12h30 14h00 15h00 17h00

www.slido.com Event code: #7042594

http://www.slido.com/
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Overview

High Altitude Platform Systems (HAPS)

Very High Speed Operations 
General Network Operations
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Networking Drink

17h – 19h



WORKSHOP Roadmap: Day 2
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10h309h 11h 11h30 12h 13h00

www.slido.com Event code: #7042594

http://www.slido.com/
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Four theme’s

Space –Aviation operational interfaces

Civil – Military Cooperation

Global interoperability

Your theme’s >> propose in SLIDO
#theme:

For all sessions: Questions/Comments >> SLIDO
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Slido tool
Please use your phone / electronic device to visit: 
www.slido.com
Event code: #7042594

www.slido.com Event code: #7042594

http://www.slido.com/
http://www.slido.com/
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Getting started

What is your expectation (one word) ?

What is your background (one word)?

WWW.SLIDO.COM
#7042594
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Slido tool
Please use your phone / electronic device to visit: 
www.slido.com
Event code: #7042594
Further instructions on hand-out

www.slido.com Event code: #7042594

http://www.slido.com/
http://www.slido.com/


WORKSHOP Roadmap: Day 1
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WORKSHOP Roadmap: Day 1
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ECHO Workshop 119

www.higherairspace.eu

European Concept for Higher airspace Operations

http://www.higherairspace.eu/


ECHO Introduction
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Research 
analysis

Demand 
analysis

Concept of 
Operations 
Development



ECHO Context
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EASA
HAO Task 

Force

ECHO-info@eurocontrol.int
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www.higherairspace.eu

ECHO-info@eurocontrol.int

ECHO-info@eurocontrol.int

http://www.higherairspace.eu/
mailto:ECHO-info@eurocontrol.int


WP2 Research & Document Analysis
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Dataset & reference list: 

“D2.1 Accessible 
Database”

Evaluation of literature 
findings:

“D2.2 Analysis 
Report”

Upload of documents 
to

“Literature_Inbox”

T2.1 “Research on 
existing High Altitude 
operational concepts” 

Documents available 
via

“ECHO_Library”

T2.2 “Analysis of 
collected information”

Kick-off:

Processing:

Library:

Assessing:

Deliverable 1:

Deliverable 2:



WP2 Results

• 169 Documents have been collected in the “ECHO 
Library” and processed in the D2.1 “Accessible 
Database”
• Articles, Conference Proceedings, Reports, Electronic 

Sources etc.

• Results and key findings are summarised in D2.2 
“Analysis Report”
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How to build the Demand?
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Vehicles & 
operations 
specificities

Accessible 
data base

Scenarios
Demand 
synthesis

Use 
cases

Use cases 
design 



Use Case Template

ECHO Workshop #2 26

A Flight Frequency insert which reminds the
number of new operations per time unit over
Europe and per application (if any). The insert
also indicates the number of potential
localizations per continent (number of
spaceports or launch zones, etc.)

A trajectory profile in altitude / range
with dedicated information (velocity &
range orders of magnitude) for each
raw geophysical domain (Airspace,
Higher Airspace and Space)

A Table of capabilities cut in flight phases, which may have different flight management from the
vehicle/operator or traffic regulation authorities (in particular due to the transition between Airspace
and Higher Airspace, or Higher Airspace and Space).



5 Flight Categories
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Ground

High Altitude

Space

Air



20 uses cases
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• Free Balloon

• Maneuvering Balloon

• Motorized Lighter Than Air Airship

• Motorized Heavier Than Air Airplane

HAPS

• Vertical Rocket

• Air Launch Rocket

• RocketPlane
A to A

• Supersonic Airplane

• Hypersonic Aircraft

• Hypersonic Spacecraft (horizontal landing)

• Hypersonic Spacecraft (vertical landing)

A to B

• Sounding rocket

• Direct Launch Expendable Rocket w/o de-orbit

• Direct Launch Expendable Rocket with de-orbit

• Direct Launch Semi Reusable Rocket

• Direct Launch Reusable Rocket

• Air Launch Expendable Rocket

• RocketPlane

Launcher

• Re-entry vehicle

• Satellite de-orbitFrom Orbit



A to A Suborbital
Air Launch
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Altitude

~ 20 km

~ 100 km

Range

S

A

HA

UC_ATOA_AL1 Pre-flight

(Ground)

Airplane 
Take off + Ascent
(A)

Airplane 
Descent & Landing 
(A)

Spaceplane 
Ascent 
(HA + A)

Spaceplane 
Coasting & Descent 
(S + HA + A) 

Spaceplane 
Final approach & Landing 
(A)

Post flight

(Ground)

V
e

h
ic

le
 &
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p

e
r
a

t
o

r
c
a

p
a

b
il
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s
 

Duration IT1,2: Hours to days IT1: Tens of minutes ( 45’) IT1: Tens of minutes IT2:  1 Minute IT2: Minutes ( 5’) IT2: Tens of minutes (20’) Hours to days

Motion type N/A IT1: Jet propelled 
IT2: carried by IT1

IT1: Jet propelled IT1: Rocket propelled IT2: Coasting, then free 
fall (feather config. For 
stability & to slow 
motion)

IT2: Gliding (wing de-
feathered)

N/A

Maneuverability N/A IT1: Piloted Flight
(aerodynamic control)

IT1: Piloted Flight
(aerodynamic control)

IT1: Piloted Flight 
(aerodynamic control)

IT2: No control 
(aerodynamically stable 
in reentry)

IT2: Piloted Flight, 
(aerodynamic control)

N/A

Fly over area N/A IT1,2: 20 Sq Miles operating area (4,5 x 4,5NM) around spaceport (protected) N/A

15 km

Mach 0,4

< 10 km
Tens of km
Back to departure airport

Tens of km 
back to departure airport

Flight Frequency in Europe 
• < 2025 : 0 - 10 / y
• 2025-2030 : 0 - 50 / y
• > 2030 : 100 / y

Spaceport in Europe: 1-3

Items : 2
IT1 : Airplane (WK2)
IT2 : Spaceplane (SS2)

15-25 km

Max Altitude 80 – 110 km 

< 10 km

60-70 km

Tens of km

Propelled Not propelled

Separation

A
ir

s
p

a
c
e
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A
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r
a

f
f
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M

a
n

a
g

e
m

e
n

t

A
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 T
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f
f
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 R
e

g
u
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t
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n Separation accuracy N/A (Time or) Airspace segregation N/A

Operator control Flight/Mission Plan Regular aircraft capabilities : on-demand trajectory
changes

None None Glider capabilities Reporting, flight 
worthiness status

Contingency control N/A FL changes, re-routing, emergency landing Abort options, 
emergency landing

None Abort options, emergency 
landing

N/A

Air Traffic Control N/A Trajectory monitoring N/A

O
t
h

e
r
 F

.S
. Information FP acceptance, 

NOTAM filling
Traffic / weather & other environmental and operational conditions Traffic / weather & other environmental and 

operational conditions
Capsule location for Crew recovery

N/A

Alert N/A None N/A



A to A Suborbital
Vertical Rocket
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S

A

HA

Altitude

~ 20 km

~ 100 km

Range

UC_ATOA_VR1 Pre-flight

(Ground)

Lift-off + Ascent

(A + HA)

Booster 
Coasting
(S + HA)

Booster 
Descent & Landing 
(HA + A)

Capsule 
Coasting & Descent 
(S + HA + A) 

Capsule 
Landing 
(A)

Post flight

(Ground)

V
e

h
ic
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 &
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p

e
r
a

t
o

r
c
a

p
a

b
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Duration IT1,2: Hours to days IT1: Minutes (2-3’) IT1: Minutes ( 3’) IT1: Minutes (< 2’) IT2: Minutes ( 5’) IT2: Minutes ( 2’) Hours to days

Motion type N/A IT1: Rocket Propelled 
IT2: Carried by IT1 

IT1: Coasting and free 
fall

IT1: Free fall then 
rocket propelled for 
landing

IT2: Separation 
impulsion at separation 
then coasting and free 
fall

IT2: Free fall then glide 
under parachute

N/A

Maneuverability N/A IT1: Automated Flight
(TVC)

IT1: Automated Flight 
(RCS)

IT1: Automated Flight
(aerod. control+TVC for 
landing)

IT2: Automated Flight 
(RCS)

IT2: Automated flight 
(uncontrolled, 
aerodyne. stable)

N/A

Fly over area N/A IT1: Small area around spaceport (protected zone), radius of km IT2: Small area around spaceport (protected 
zone), radius of 10s km

N/A

Max Altitude slightly above 100 km
Velocity : 0 to Mach 3

kilometersHundreds of meters Hundreds of meters Hundreds of m

Flight Frequency in Europe 
• < 2025 : 0 / y
• 2025-2030 : 0 / y
• > 2030 : 0-50 / y

Spaceport in Europe: 1-2

Items : 2
IT1 : Booster
IT2 : Capsule

70 km

Max Altitude slightly above 100 km
Velocity : 0 to Mach 3

Hundreds of meters

60-70 km 60-70 km

Propelled Not propelled

Separation

A
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s
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f
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Separation accuracy N/A (Time or) Airspace segregation N/A

Operator control Flight/Mission Plan Lift-off order None None None None Reporting, flight 
worthiness status

Contingency control N/A Abort option for IT2 None None None None N/A

Traffic Control N/A Trajectory monitoring N/A

O
t
h

e
r
 F

.S
.

Information FP acceptance, 
NOTAM filling

None Capsule location for Crew recovery N/A

Alert N/A None N/A



HAPS
MLTA Airship
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UC_HAPS_AS1 Pre-flight 
(Ground)

Lift off + Ascent 
(A+HA)

Transit
(HA)

Mission 
(HA)

Transit 
(HA)

Descent
(HA+A)

Post flight 
(Ground)

V
e
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a
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Duration Days 2-3 hours 
(pre-dawn local time)

Days / Weeks Months, up to one 
year

Days / Weeks Transit to Landing 
area, then up to 8 
hours for descent 
(pre-dawn local time)

Several days

Motion type N/A Free Lift, ascent speed 
controlled via vent 
valves

Solar / electric Propulsion Solar / electric 
Propulsion

N/A

Maneuverability N/A None Constant altitude, full maneuverability in plane Descent through 
waypoints, full
maneuverability
in plane

N/A

Fly over area N/A Close to launch site, 
depending on 
weather conditions
Vertical transition: up 
to 75 NM radius

Worldwide (limited 
latitudes vs Seasons)
Corridor : 20 NM
width (FL550-FL700)

Persistent location 
(circles) with 10s / 
100s km radius 
(limited latitudes vs 
Seasons)

Worldwide (limited 
latitudes vs Seasons)
Corridor : 20 NM
width (FL550-FL700)

Close to recovery site, 
depending on 
weather conditions
Corridor : 20 NM 
width

N/A

Flight Frequency in Europe 
• < 2025 : 0-48 / yr
• 2025-2030 : 0-88 / yr
• > 2030 : 0-128 / yr

Launch Sites : 1 / 2 per user 
country

Items : 10s per user country, 
1 to 2 launches / descent per 
week

S

A

HA

Altitude

~ 20 km

~ 100 km

Range

Velocity up to 30 m/s
Altitude between 18 and 21 km

2
 

m
/
s

100 / 200 km Up to thousands km Hundreds kmUp to thousands km

Persistent location
Radius : Tens or 

hundreds km

Propelled Not propelled



A to B
Supersonic Airplane
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UC_ATOB_SA1 Pre-flight Take Off + Ascent
(A)

Ascent (supersonic)
(A)

Cruise (supersonic)
(A + HA)

Descent (supersonic)
(A)

Descent & Landing 
(A)

Post flight

V
e
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Duration Hours Tens of minutes (10-20’) Tens of minutes (30-40’) Hours (1 to 3) Tens of minutes (20-30’) Tens of minutes (20-30’) Hours to days

Motion type N/A Jet propelled N/A

Maneuverability N/A Piloted Flight, aerodynamic control as a commercial subsonic aircraft N/A

Fly over area N/A CTR, TMA and airways Oversea airways only (overland with no boom technology 2030+) CTR, TMA and airways N/A

Flight Frequency in Europe 
• < 2025 : 0 / y
• 2025-2030 : 0-50 / day
• > 2030 : 0-200 / day

Airports in Europe: 5-10

Items : 1 airplane

Altitude

~ 20 km

~ 100 km

Range

S

A

HA

9-12 km

Altitude  16-20 km 
Max velocity  Mach 1.5-2.2

Thousands of km 
(typically up to 7000-8000 km)hundreds of km

Propelled Not propelled

A
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a
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m

e
n
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A
ir

 t
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f
f
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 R
e

g
u

la
t
io

n Separation accuracy N/A Regular aircraft separation rules as a commercial subsonic aircraft (accuracy adapted to supersonic velocity) N/A

Operator control Flight/Mission Plan Regular aircraft capabilities : on-demand trajectory changes Reporting, flight 
worthiness status

Contingency control N/A FL changes, re-routing, emergency landing on appropriate airport N/A

Air Traffic Control N/A Planification routing,  trajectory monitoring and control N/A

O
t
h

e
r
 

F
.S

. Information Flight Plan acceptance Traffic / weather & other environmental and operational conditions N/A

Alert N/A Lost of detection, crash (Incerfa, alerfa, detresfa) N/A

hundreds of kmhundreds of km hundreds of km

9-12 km



Use Cases >> Demand Scenarios

Time as input or as output?

• T1: year from which new services for HAO are needed (start of mid term)

• T2: year from which additional new services are needed for scalable HAO 
(start of long term)

33



European Area Population Density, Airspace 
Structure & Areas investigated

34



Scenario: FABEC / Core Area I
Manageable with todays procedures and systems

1

3

2
6

4 5

7

8
Brest (mil), FR

Cazaux (test, civ/mil), FR

Istres (Fl test, civ/mil), FR

Aire-sur-Adour (CNES), FR

Gap (CNES), FR

Bordeaux (bal), FR

Rostock Laage “Spaceport”, DE

Cochstedt (DLR), DE

Vertical rocket launch restricted area*

Air-launch restricted area

Re-entry module corridor

Sounding rocket operating zone

Balloon-HAPS operating zone

HAPS vertical operation / transition zone

HAPS operating zone

Super-/Hypersonic operations (S/H)

Military HALE UAS corridors *sub-orbital shooting range

1
2

3
4
5
6
7
8



Scenario: FABEC / Core Area II
Additional services needed

Brest (mil), FR

Cazaux (test, civ/mil), FR

Istres (Fl test, civ/mil), FR

Aire-sur-Adour (CNES), FR

Gap (CNES), FR

Bordeaux (bal), FR

Rostock Laage “Spaceport”, DE

Cochstedt (DLR), DE

Vertical rocket launch restricted area*

Air-launch restricted area

Re-entry module corridor

Sounding rocket operating zone

Balloon-HAPS operating zone

HAPS vertical operation / transition zone

HAPS operating zone

Super-/Hypersonic operations (S/H)

Military HALE UAS corridors *sub-orbital shooting range

1
2

3
4
5
6
7
8

1

7

8

2

4
3

5

6



Scenario: FABEC / Core Area III
Scalable approach covering enhanced demands

Brest (mil), FR

Cazaux (test, civ/mil), FR

Istres (Fl test, civ/mil), FR

Aire-sur-Adour (CNES), FR

Gap (CNES), FR

Bordeaux (bal), FR

Rostock Laage “Spaceport”, DE

Cochstedt (DLR), DE

Vertical rocket launch restricted area*

Air-launch restricted area

Re-entry module corridor

Sounding rocket operating zone

Balloon-HAPS operating zone

HAPS vertical operation / transition zone

HAPS operating zone

Super-/Hypersonic operations (S/H)

Military HALE UAS corridors *sub-orbital shooting range

1
2

3
4
5
6
7
8

7

5
3

6
2

4

8

1



Part III: Vehicle / Fleet Operations
Brest FIR, Bordeaux FIR, Paris FIR, Marseille FIR, Brussels FIR, Amsterdam FIR, Reims FIR, Switzerland FIR, 
Langen FIR, Bremen FIR, Muenchen FIR

38

Manageable with todays procedures and 
systems

Demand Scenario I Additional services needed for… Demand Scenario II
Scalable approach 
covering enhanced 
demands with…

Demand Scenario III 

Frequency of 
hyper-/ 
supersonic flights

Note: Crossings do 
not include 
originating or 
arriving flights

Supersonic airspace crossings: no 
constraint (e.g. CDG/AMS/FRA – JFK/LAX)
Supersonic departure/arrival: minor 
constraints 

None
Hypersonic overflights > 30 km: 
Danger Areas needed (not ATC 
controllable)

Crossings: 
2-4/day (S)
Departure/
Arrival: 
3/day (S)

Crossings: 
4-8/0-1/day (S/H)
Departure/
Arrival: 
8-12/0-1/day (S/H)

Business use of 
hyper-/ 
supersonic flights

Note: Crossings do 
not include 
originating or 
arriving flights

Supersonic airspace crossings: no 
constraint
Supersonic departure/arrival other airport 
than major airports: no constraints

None
Hypersonic overflights > 30 km: 
Danger Areas needed (not ATC 
controllable)

Crossings: 2-3/day 
(S)
Departure/Arrival: 
2-3/day (S)

Airspace crossings: 
4.6/day (S)
Departure/Arrival: 
4-6/day (S)

Number of HAPS/ 
clusters FIR 
specific & 
operating area

Continuous 
operations taking 
place

1 HAPS per operating area
1 operating/
day

• > 1 HAPS per operating area
• Transition / operation over 

denser populated areas

10-12 operating/
day

Transition/operation in 
unsegregated airspace

15-20 operating/
day

Altitude Band Segregated ascent/descent (0-18km)
Unsegregated
ascent/descent

Size of operational 
volume

• 150 NM diameter at cone summit 
(18km)

• Large operational area > 300 km
No segregation needed

Launch/ descent 
frequency

Balloon-HAPS 1/day and launch site None 0-6/y 0-6/y

HAPS max. 
transitions per day

1 ascent & 1 descent per day and launch 
site (morning & evening)

1 transition/ day > 1 simultaneous transition 1-2 transitions/day 2-3 transitions/day

Number/ type of 
space & sub-
orbital launches/
re-entries

Sounding rockets 1/day and launch site None None None

(Other) Sub-orbital 1/day Mil (on demand) Mil (on demand) 0-1/day

Orbital 1/day and launch site None None None



HAO Vision

17-01-23 39

Higher Levels 
of 

Automation

Incubator for
ATM

Opportunity
for

innovation
User driven

Collaborative 
Management

Utilization of 
AI capabilities



Principles and Assumptions

Airspace organization 
&design

Contingency 
management

Civil-military 
cooperation

Service provision

Key themes

40
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Airspace 
Organisation 

and 
Management

• Avoid fragmentation of HA
• Defer work on definition of new class of airspace until new 

type of services are proven in operations and demand reaches 
required magnitude (but as a principle it was considered a 
very probable/needed development in the future)

• Fair and equitable access- consistent plan over network for all 
airspace users; include HAO and deploy available tools; build 
on existing planning processes to ensure execution is 
monitored and impact analysis is effected; include all airspace 
users in the process of planning. 

Conclusions ECHO Workshop 2
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ATM-STM 
interface

• For launch/re-entry – planning process for airspace utilization 
needs to include all actors (space and aviation); use existing 
processes to the largest extent possible and adapt when 
necessary

• Further coordination is required to ensure ATM-STM 
operational interfaces are build on existing capabilities

• All future developments need to have a global perspective 
(ref. contingency management with operations from other 
regions) with clear responsibilities at national, regional, global 
level

Conclusions ECHO Workshop 2
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Type of 
services 

plus 
demand

• Accommodate, converge, integrate
• Minimum set of requirements needed to ensure 

interoperability (e.g. transponder codes)
• Innovative solutions to be tested as early as possible e.g. 

ensuring the protection of operating areas for HAPS (e.g. use 
of dynamic airspace configurations)

• Enhanced planning and sharing of trajectory is essential to 
enable strategic de-confliction

Conclusions ECHO Workshop 2



Conclusions ECHO Workshop 2
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The Use cases are confirmed 
as being (sufficiently) 

complete, but:

• Non-cooperative (military) use-cases should be considered
• Consider to include vehicle mass (including payload mass)
• Better explain the time scale incorporating far out operations

Demand scenarios are 
sufficiently realistic, good 
basis for developing the 

ConOps, even if:

• It is not a forecast and for the ConOps there is no need to cover all 
regional scenarios

• A European model is needed but regional implementation 
requirements need to be taken into account
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Driven by the full 
scope demand 

scenarios

Seamless 
integration, 

scalable
• Space/airspace

TBO based
• 4D trajectories
• 4D operating zones

Conclusions ECHO Workshop 2
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WORKSHOP Roadmap: Day 1
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12h30 – 14h

www.slido.com Event code: #7042594

http://www.slido.com/


WORKSHOP Roadmap: Day 1
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Slido tool
Please use your phone / electronic device to visit: 
www.slido.com
Event code: #7042594
Further instructions on hand-out

www.slido.com Event code: #7042594

http://www.slido.com/
http://www.slido.com/


WORKSHOP Roadmap: Day 1
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Theme Introduction

Theme Questions

Your feedback, Questions
www.slido.com
Event code: #7042594

http://www.slido.com/
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Networking Drink

www.slido.com Event code: #7042594

http://www.slido.com/


Higher Airspace Operations
Initial Validation Workshop

EUROCONTROL Brussels, 7th December 2022
Day 2, Starting 9h



WORKSHOP Roadmap: Day 2
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Theme Introduction

Theme Questions

Your feedback, Questions
www.slido.com
Event code: #7042594

http://www.slido.com/
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The Workshop

• Noted the European approach to develop/establish a complete and scalable 
framework to support the progressive development of safe, secure and 
sustainable Higher Airspace Operations

• Noted the comprehensive Demand Analysis developed by the ECHO Project 

• Supported the ECHO ConOps as the common understanding of the 
operational/technical foundation and direction for further work responding to 
the results of the ECHO Demand Analysis.

• Supported the need to address global interoperability at ICAO level as part of 
the next steps

• Noted the plan to inform and consult EU Member States States on the ConOps

• Noted the ongoing exploratory work of EASA on the regulatory aspects of HAO

• Noted the plans for the follow up of ECHO 1 

• Supported the need to coordinate/enhance cooperation with the space 
community on the transition through the airspace. 
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THANK YOU
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