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NASA Background | o o

» Operations in Upper
Class E airspace
have traditionally 0
been relatively few Iin :
number ; Upper Class E

« Security and science
missions have
contributed to much
of the presence at
high altitudes

ATC Managed --------

Class A

 Managed services in
Upper Class E have
historically not been
provisioned for civil
aircraft operations e

:
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° Wh at IS ETM? High Altitude Balloon| o
— A cooperative approach to airspace

integration and management that is " i e e
safe, scalable, efficient, and fair that : . operators
accommodates all missions and use Operation Volume(s)
cases
Supersonic
- I~ 60,000’ | |
* Why Is ETM needed? sendcebased ooperative
* New entrants are emerging esottion

 EXisting users need continued safety and access
« Demand for Upper Class E airspace use is projected to increase
» A diverse set of vehicle and operation types are expected

* In the US, ATC services are limited or not provided in Upper E, which
will impact the ability for industry to scale



ETM Development

* Development of ETM was understood
to require close collaboration with
multiple stakeholders

* Industry
* FAA

 Other regulatory agencies and
organizations

« DoD and other federal agencies

* |n developing ETM, the early approach
was to build upon the foundations

established in NASA's and FAA's UAS
raffic Management (UTM) research
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Scenarios

1) Transition into ETM
2
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5) Tactical Deconfliction
6) Off-Nominal Event
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Nasa  Tabletop Meetings'with Industry & Government Stakeholders: T@%éfbp 1

) Strategic Deconfliction between Operations (Pre-Flight)

) Deconfliction between Pre-Flight and Active Operations

4) Planned Overlapping Areas of Supersonic & HALE Operations
)
)

| Planned Route
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Tabletop Meetings with Industry & Government Stakeholders: Tahfetop 2

Ascent to Operating Altitude

Airspace Management and Procedures

Aerion AS2 (Super/Subsonic)

Ascent Manned Fixed Wing

Ascont Pattarn

Speed 270-230 accelerating to 380 inots

6200 FT/min initially = Ascent procedures

Rae of Ascent

Time 10 reach aititude

Abifiry to move lateraly LS
and horizentaily

Equipage Manned Fixed Wing

Surveillance

C
Communications adh )P Talk (PPT)

ontrofier Plot Data Unk Communication |CPOLC) and

Approximately 10 minstes « ATC

services/coordination

* Operating altitude

* Operational Issues

* FAA identified
= Industry identified

35

cent procedures

ATC
services/coordination

ATC

berational Issues
FAA identified
Industry identified

services/coordination | *

scent procedures
+ ATC

perational Issues
+ FAA identified
* Industry identified

services/coordination [ent procedures

Anibty to maintan Able 10 level off 2t any portion of the fight procedures y :
e p— . ATC perating altitude  )nerating altitude | ATC
services/coordination Pcedures rocedures services/coordination

ATC erating altitude
services/coordination jcedures

ATC
services/coordination

erational Issues

FAA identified
Industry identified

Take-off/launch and transit to Upper Class E
airspace

Ascent/Descent to/from operating
altitude

7.

Class 8,6, 0,66

Uncontrolled descent

Operations straddling ETM and provided
separation

Lost link



Post-Tabletop Engagement

* Need was identified for greater
iInteraction among ETM
stakeholders

0 I_U[]N A AERION

AeroVuonment

 Regular meeting schedule worrsnor anursasre. [FTTTT & HAPS MOBILE
developed with Industry, FAA, ‘ Locknero mantin 27
/. BOEING

=

Swift Engineering Inc.

and other stakeholders

*Interim AlA-mediated meetings
ozo AEROSPACE
for Industry consensus R
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Post negotiation - maneuver

Negotiation time frame Fallback arbitrage
1 1
i ]
1 1

Conflict not flagged Conflict flagged for y
because too far in deconfliction ] One vehicle no longer able to

future, too likely to Both A & B in position to i safely maneuver out in time.
change maneuver out )

Arbitrage fallback mechanism if

unsuccessful negotiation _ F
Risk exceeds TLS if no

maneuver initiated.
Deadline for maneuver initiation

Multiple topics presented and
discussed as part of regular
engagement between
stakeholders:

Proposed use cases
Concept of intent sharing
Conflict identification

Cooperative conflict
resolution process and
negotiation

Rules of the road for
operators

Characterization of ETM
environments

many more...



NextGen ETM ConOps.

Operator D w

Request
erator B q

Concept of
Operations

v1.0

Foundational
Principles

Roles and
Responsibilities

Scenarios and
Operational
Threads

oy
Feauest ATC
Data

* Operations
* Pre-Flight and Transition to Upper Class E Airspace
* Operating Altitude WITHIN Upper Class E Airspace

* Operating Altitude BELOW Upper Class E Airspace:
Flexible Floor of Cooperative Environment

* Descent from Upper Class E Airspace to Landing
(into/through Class A airspace)

* Contingency Management

Operator C w

* Equity of Airspace Usage
* Security
* ETM Implementation




arly Work

Minimum safety zone for different minimum
separations & speeds

« Stakeholder engagement

RS-\ and outreach
: e Use case development and
L W SO S S discussions

Notional cooperative separation management service processes within Upper Class E Airspace (Above FL 600)

moo=me - (W  Concept development

Simulation planning and
Initial platform developmen

 Architecture and services

Due to the limited maneuverability

of the ETM vehicles to make tactical

movements, separation needs to be
performed in a strategic manner

Random scenario generation for Loon’s balloon (examples)

Conflict Resolution Phases for
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maneuver only ballaon can maneuver

Speed and heading of loon’s balloon will be periodically changed based on the The rationale for developing this random
range of the speed parameter range specified but the balloon’s operations generation capability is to test out various
will be bounded by its desired mission area to mimicits actual operation scenarios as many as possible
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Research Transition Team (RTT) o

* The early collaboration between ETM participants provided the
foundations for formal structure to be applied to the research and
development effort

* Building upon that structure, NASA and FAA formally established
a Research Transition Team in 2021 with a path forward to
progressing the ETM concept in close coordination with each
other and the other community stakeholders




