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Time (CDT) Topic Presenter
9:00 - 9:15 Welcoming Remarks FAA, NASA
9:15-10:00 « UTM Overview Program Team
« Key Site Operational Evaluation Overview (ANG/AUS, NASA)
10:00 - 10:30 Policy and Exemption Considerations AUS, AFS
10:30 — 12:00 Operator Presentations UAS Operators
12:00 - 1:30 LUNCH
1:30 - 5:00 Operator Presentations UAS Operators
5:00 - 5:30 Closeout and Next Steps All
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UAS TRAFAIC MANAGEMENT

UAS Traffic Management (UTM) Overview
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UAS Traffic Management Overview St

UAS Traffic Management (UTM) is a community-based, cooperative -
ecosystem that is separate from, but complementary to, the FAA's Air
Traffic Management (ATM) system

« Objective to enable drone operations at scale conducted beyond visual line-of-
sight (BVLOS) and below 400 ft AGL, where air traffic services are not
provided

 Maintaining FAA'’s regulatory authority while leveraging industry’s ability to
supply services supporting drone operations

* Information Centric approach with distributed information network and data
exchanges to mitigate operational risks and improve operational efficiencies
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UTM Development Milestones AL

i\ \-/(Lﬂ)

Concept of
Operations

« FAA/NASA
UTM Research Transition

« NASA UTM Team (RTT) established

Technical Capability
Level (TCL) 1 Activities

2015

* UTM RTT TCL 3 Activities

2017

The: A ,I
Al B
i W

Unmanned Aircraft System (UAS)

Traffic Management (UTM)

m— 2016

« Aispace wluma 1sa notifiation + Bayond visusl lina of sight

2018

* LAANC Airspace Authorization
Services Available

+ Crver unpopulated land or nater * Ower moderately populated Land
= Ml general aviation traffic in area + Some interaction with manned aicraft
* Lonungencies nandiea by UAS piot + Tracking, venicie1n-veniie, intemet

- Exoscs ey ||| 1S R * 14 CFR Part 107 Established

CapABILITY 2 CapapILITY 4
= Beyond vissal Ine-of-sighi - Boyond visusl v of sight
8 R B + Urb ments, higher dansity °
" Tesims sty s ¢ Utn smram, b crty NASA UTM ConOps Released
+ Puocedurts and “ules-ol-he road’ i
~ Lenger range appications

* Large-scale coningencses miligation
* _Mews gathering, dellvenss, personal use

* FAA UTM ConOps v1.0 Released

* NASA UTM TCL 2 Activities

I

Credit: NASA
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: UTM
UTM Development Milestones o

* FAA UPP Phase 1 Activities * Final Remote ID Rule

« UTM RTT TCL 4 activities

2019

e« UTM Field Test

o
Unmanned Aircraft System (UAS)
Traffic Management (UTM)

2020

* FAA UTM ConOps v2.0 Released

2023

* UTM Key Site Operational Evaluation

* FAA UPP Phase 2 Activities
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UTM Services AL

 UAS Service Suppliers (USSs) provide services to:

— Connect Operators and other entities to enable information exchanges
and enable the USS network

— Key to providing shared situational awareness among UTM participants
« Services are modular and discrete, allowing flexibility for
implementation

« Framework enables FAA to provide oversight while allowing
industry innovation
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dministration




Potential UTM Services

......

UAS Data Correlation

Provides authorized
access to FAA-held drone

data

Historical Query
Provides FAA with access to data
from USS

UTM

UAS THAFFIC MANAGEMENT

Strategic Deconfliction

Scalable sharing of operating volumes
using network connectivity with USSs

Risk Message = & |

%

USS assesses possible drone interfering with ATC-

FAA may receive or distribute constraint
information to/from stakeholders as necessary

Federal Aviation
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UAS TRAFAIC MANAGEMENT

UTM Key Site Operational Evaluation Overview
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Envisioned UTM Architecture e

QOperators and Service Suppliers
leverage a distributed information
centric USS Network for safe

Fmsisa < . operations

e : «  USS Network enables services to

mitigate operational risks and

FAA e® = S, increase efficiency
DEVELOPMENT ] sane
& DEPLOYMENT ". ; : & Performance —  Operator-to-Operator, Vehicle-to-Vehicle, and
‘i‘ L R — s’ S5 R Operator-to-FAA
. ot - & -~
e®  Indust e \ « Regulator (FAA) has on-demand
«®  DEGIWEN

access to UTM operational
information, when needed
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UTM Operational Evaluation Overview S

« Consortium of industry operators convened to facilitate
preparations and execution of overlapping BVLOS
operations in the Dallas-Fort Worth, Texas area

« Precedent-setting exemptions for BVLOS, where operators
can leverage UTM services as operational risk mitigators

« UTM services leverage USS interoperability standards to
manage and mitigate UA-to-UA conflicts

« Deployed ecosystem will be the basis for routine operations
in Dallas-Fort Worth

« Evaluation will define common requirements to enable
routine BVLOS operations in other locations

ederal Aviation
dministration



UAS THAFFIC MANAGEMENT

UTM Key Site Operational Evaluation Goals e

Le;’ae;ti%fsifb:cg%r}ﬁte Show UTMis Safe and  Build Public Acceptance
P Effective for UTM-Enabled BVLOS

Implementation

Influence Future Policy

Advance UAS Integration Catalyzg a Durable and through Data and
Efforts Enduring Ecosystem Findings
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UTM Key Site OE Considerations UTM

v | . ‘\..._,—u' ){A--—-—--r MM o (250G A& {; %
ﬁ?s%ggsogmm 40 4, 29 18 j | &::-Lu.m—: Nnu:
15!

* Operators and UAS Service Suppliers (USS) have signed Gibe 2V ﬁi’ﬁ N % |
] P - _.rgEl_q:Q_Ec-unLF;tsn:su l:a?sr\ fize

Letter of Intent to enable shared airspace through data o7 e AN\ T

sharing. D R SR e QL S |29, e
-' M A L l’.-/:..___ Mgrlcuflrlf:,;\i:?‘:{muor

4 R RN W

* Industry is deploying network of services using consensus

standards. ; . i :
 Limited to Class G operations up to 400" AGL. o, @ 5 ’ W . Ay =t

50— g r*'-lzs - 1-‘13-'31 T
: —r—' COWEOY, S457L T2\122.88 T\ 22\

« Validates use of UTM services to mitigate UA-UA collision selis Asey Mmﬂm‘ H|6 P Al
i ) ; 1N .m.“_ TaMs  SRaas-aeT 121
risk for BVLOS operations. : : i
. . . . . 110 782 | fe) /
— Services may include strategic conflict detection, iﬁ?&mﬂwﬁ SFC 1 ) NS LR

. . . . 15 1 1275 1 o e? g FLDYEAL ! <
conformance monitoring for situational awareness, and MmN et | STn A AN Vi
g sel '22 = @%m_ M%?&\L ‘é L

[.‘,H‘n"‘i STADRM|

M m-ur e
;4?91 21]1 ssgt AP 355

H H 2 Mgs 1040 l
constraint processing. ™ Mﬁ{“‘“ A 8
, . . . . i S e _fg:zé" :.* i M‘@Su am 110 ToA:
* FAA's BVLOS rulemaking will be informed by policy BV e=uss m-_m%:mwsyg:‘; S
decisions based on data collected. L g Ui i @ An 1230 SR o

=
WOS-3 118,175 4 j Ve
S35 "L B0 1235_1 [3\2.5] A

.11l]

m.\g INGENssT *L 71 122.55
NasHs 121 a1\ A%_122?5;35J
— Leads to regulatory approval path for BVLOS operations E‘Qﬁ”‘éjrc B 2

using UTM services. Purple circles: UAS NOTAMs
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Media and Public Communications Strategy

Prior to issuing any press releases or

public statements about this evaluation,

please coordinate with the FAA UTM
Key Site Operational Evaluation Team

FAA Office of Communication will be

engaged throughout FAA UTM Key Site

Operational Evaluation activities

UAS THAFFIC MANAGEMENT

-
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Validation of UA-to-UA Deconfliction Service uTm

Operator UAS Service Supplier

Selects flight area and time slot

Operators may use . —
Submits operational intent

different USSs Uses USS network to check for conflicts ]
Adjusts flight intent to avoid conflicts

Supports operator’s responsibility for conformance ]
Shares information about operator deviations ]
nEQ
%k""&'TE
LTYS
- M . . .
" Multiple operators coexist in one area, each

| “?\ < using a different USS to share flight intent.
i T _ ', «  Common framework of capabilities is outlined
— in ASTM USS Interoperability Standard.
R L“
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Strategic Conflict Detection =

« Strategic Conflict Detection

— USS service that determines if there are conflicts between operational

intents

* Operators’ uses of USS

— Receive notification of airspace constraints

— Share intent with other operators in near real-time

Area-Based Intent

— Detect conflicts with other operators
— Shares information about operator deviation
» Operational Intents: Volume-based representation of a UAS

operation, defines airspace and time bounds intended to contain the
flight

— Consists of one or more contiguous or overlapping 4D volumes

-

— 4D volumes are constructed based on the performance of the UAS Trajectory-Based Intent
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NASA Role AL

USS Network
« Ensure Discovery and Synchronization Server (DSS) is in place
Ensure Authorization Server (oAuth) is in place

Deploy and manage API(s) for data collection
— Analyze the technical data and recommend changes / updates / enhancements
— Monitor network heath (resiliency) and network security (cybersecurity)

Develop and deploy test harness
Develop tech transfer strategy

For more information, please visit nari.arc.nasa.gov/ussnetworkingrfi
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https://nari.arc.nasa.gov/ussnetworkingrfi

Data Collection e

Data Exchanges as Potential Data Sources

. Data management plan to be developed collaboratively
. Conflict resolution data will be valuable to FAA during evaluation

ASTM UTM USS Interoperability API

. Potentially used to collect data that is exchanged within the USS
network

ederal Aviation
dministration



\\-—/ci‘i)
- :
“w™  «  Must be one of the following:
w — Certified under 14 CFR Part 135
< ‘; — Active applicant for 44807 exemption for §91.113 or §107.31 (BVLOS)
e ‘w « Must have the ability to obtain, maintain, and adhere to a BVLOS exemption
\ v\ e «  Must be able to utilize UTM services to manage UA-to-UA conflicts
..‘ﬂ— VJ/ - e «  Must be able to connect, transmit, and receive data via a data exchange
‘a/. \.. provided by the USS, operators must share data such as:
V 1. Operational Intent — Volume-based representation of a UAS flight, defines airspace and
@ time bounds intended to contain the flight
V 2. Off-Nominal Operating Information — Information that may result in nonconforming or
@ e contingent states of operational intent
V 3. Position Data — Vehicle telemetry such as latitude, longitude, altitude, and velocity

Federal Aviation
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FAA Assumptions for USS Participation —

- Must validate compliance with “Standard Specification for UAS Traffic e "
Management (UTM) USS Interoperability” (ASTM F3548-21) Pl
«  Should have ability to interface with operator(s) and exchange t""
information between USS, UAS operators, and FAA to provide ",,;A}f
services: \ k.
—  Strategic Conflict Detection w 2 @
itori A = 5 .
—  Conformance Monitoring VJ (’“1: b

—  Constraint Processing % e \

*  Must have the ability to obtain, maintain, and adhere Near-Term S Dl
Approval Process (NTAP) third-party service recognition e S
« Must address cybersecurity using features such as tokens (identity and y €
access), message signatures, encryption, and certificates \v
‘ |
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-
iad
> e *  Must have the ability to interface with operator(s) and/or USS in order to
N - share supplemental data in accordance with the requirements of an
\ v\ e applicable industry standard
"—.‘ YO/ ' «  Must have the ability to obtain, maintain, and adhere NTAP SDSP

- .
A(C;/ . \f y service recognition

Federal Aviation
Administration




UAS TRAFAIC MANAGEMENT

Airspace Overview
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NAS Operations Considerations =

 The focus of the UTM Key Site Operational Evaluation is to
assess the maturity and operational suitability of UTM
strategic coordination and conformance monitoring services

« While validating the safety benefits these services provide to
UA-UA conflicts, non-participating operators must also be
considered

General Operating Environment:

Class G and below 400" AGL — Minimized exposure to: densely populated areas, airport
approach and departure areas, low altitude helicopter or pipeline operations, etc.

ederal Aviation
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UTM Key Site Airspace Overview ALl

* Industry must take into consideration:

Potential Noise Impact ) . .. Nearby Airports
. - ) Airspace Restrictions i
Low Altitude Military and Community for Securitv. Sportin Airspace and Patterns
Operating Areas Engagement and ¥, SP 9 — Controlled and

Events, all TFR's, etc.
Response Uncontrolled

Existing Airparks to
include Recreational
CBO's

Low Altitude, Privately Assessment of
Owned Operations Services provided, Public and Private
e.g., Pipeline and Business Model Use Heliports
Operations served

Energy Distribution
Services Power Plants
and Pipelines

Aviation Health Care
Providers Operations

« Expectations:

Industry to propose/present operating areas that include consideration of areas of concern listed above
with emphasis on safety and ensuring public acceptance of UTM activity. Coordination with public safety
officials, as necessary. FAA/Industry to revisit November 2023.

'| Federal Aviation
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Possible Operating Areas _
)' : ;I?»”: . : 1 S o !_! L&E

This depiction shows the close
proximity of potential operating

areas to uncontrolled airports ?
below the mode C veil 8




Existing pipeline operations not
assumed to be participating
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UAS TRAFAIC MANAGEMENT

Policy and Exemption Considerations
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'UTM Key Site OE

= (Critical policy area for enabling BVLOS

operations

= Builds on UFT & Part 135 approvals
= Focused region with multiple operators and

service providers

= Leverage a federated network of services
deployed by industry based on consensus

standards

= Enables FAA and industry to validate use of
UTM-based strategic deconfliction to mitigate
UA-UA collision risk for BVLOS operations

FAA Drone Integration — UTM OE

béoDrone Integration
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\Exemptions Update (FAR]) orone mesretin

FAA published notices in May 2023 for BVLOS drone operations
August 2023: First exemptions issued to inform policy and rulemaking
More BVLOS requests expected due to FAA's forward-leaning approach

Granted Exemptions

PAU issued August 24, 2023

+ |nfrastructure shielding for power inspections, with electronic observer (EQO)
for manned traffic

UPS and uAvionix issued September 6, 2023, Zipline issued September 18
+ UPS: Ground-based radar supports DAA
+ UAvionix: Vantis 3" Party services support DAA and C2 link
+  All: required to have a means to manage UA-UA conflicts

FAA Drone Integration — UTM OE 32



Managing Emergent Risk

Drone Integration

UA-UA collision now as potential outcome to likely hazards of
UAS Operations in

~AA Order 8040.6A

[Deterioration of
external systems
supporting the
[UAS operation

Malfunction of any
component that is not

A part of the UAS but o

supports safe
operations.

ADS-B signal
degradation

GPS signal
degradation

UAS Traffic
Management (UTM)
failure

Package delivery
system failure

Procedures are in place to handle the
deterioration of external systems
supporting the UAS operation

UAS is designed to manage the
deterioration of external systems
supporting the UAS operation

External services supporting the UAS
operation are adequate to the
operation

Collision between UAS and a
manned aircraft in the air
Collision between two or more
UAS

Collision between a UAS and
person on the ground or a moving
vehicle

Collision between a UAS and
critical infrastructure on the
ground

Collision between a UAS and
terrain (CFIT)

NMAC between UAS and a
manned aircraft in the air
Manned aircraft making an
evasive maneuver to avoid UA
(proximity from UA remains
greater than 500 feet)

Collision between UAS
component(s) and persons and/or
property

Collision between package/cargo
and persons and/or property

FAA Drone Integration — UTM OE
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\BVLOS Exemptions Benefits e

Different DAA technologies and consensus standards used
Recognition of UTM services to meet operational risk

Reference Condition and Limitation 41 of uAvionix
exemption for LOA process

Expect more exemptions and rapid approvals in the future
Providing insight into future BVLOS regulations

FAA Drone Integration— UTM OE 34



'The Need for Near-Term Approvals &, ...

Section 377 of the 2018 FAA Reauthorization Act
requires the Agency to:

= Develop a process to permit, authorize, or allow
the use of UTM services

= Develop a review process for UTM services that
ensures NAS safety and reduces UAS risk — prior
to rulemaking

= Expedite (third-party service supplier) approvals
In low-risk areas

Risk mitigation evaluation of UTM 3PSP in low-risk areas
utilizing existing FAA processes.

35



NTAP Criteria for USSs

1. Sign MOU to engage
with FAA

2. Complete updated
evaluation matrix

* Matrix posted as
guidance on FAA
website

3. USS receives FAA
recognition, with
applicable limitations

Drone Integration

Mean= of Demonztration (Inchnding aliernative Criteria iz

mean: of compliance or demonstration)

SatizBed?

Documentation of the respective roles and Zarvice-level asresrnent (3LA) and Concapt P T T . ot |
respomeibilities of the operator and the 3PSP. | of Use (CONUISE) Click or tap here to enter text
Tha IPSP ha: version congols and 3 defined | QRS or service provizion mameal; IS0 9001 P T T . ot |
sofftware update process. Ficat Click or tap here to emter text.
_ . Fequirernentz Traceahbility hstrix (T = ) |
Em‘“‘j 'E“i :’ﬁ i%ﬁ;@ “’;m responsive to the approgriste standard and Click or tap here to enter text.
; i selacted level of design assurance
A hazard anabysis of the service has been Failire Mode and Efects Anzlysis (FMEA) P e m
— end/or Fenctional Hazard Analysis (FEA) Click or tap here to enter text.
A deploved instancs of the saTvice exists AP or user interface credentials Click or tap here to emter text. |
The 3PSP provide:s information to the ) |
applicant in an agread-to messaze fonmat and | SLA Click or tap here to enter text.
at an asresd-to update rate.
Tha IP5P indicates zny specific eguipment P T T . o " |
the amlicant is reqired f 18, sLa Click or tap here to emter text.
= - —— —
. 1k 'PSPI. provide: & indicstion ofnamal | o 4 Click or tap here to emter text. O
Service Tha 3PSP irmediately alerts the applicat ] O
aperator of ary malfimction, desradation, or | SLA Click or tap here to enter text.
fzilure condition.
Tha IP5P keaps all sarvice datz, mclhading |
surveillance information and data relatad to
the operation of the service, for at least 45 Smrmmary af data retention and retrieval ol o . I
days. The IDSP makes this data available to | policiss Click or tap here to emter text.
the FAA within 3 busines: days of receiving a
request fom the FAS.
The service alerts the operator of amy ) |
wmlfimction, desradation, or fxiture condition | Averment (declarstion) or SLA Click or tap here to enter text.
tharing the operation
Tha equipment uzad for the operations, |
including both the 3PEPs equipment and the | Description of relevant eguipment and )
aperator's equipment, i3 follv mteroperable to| summmany test results (2= resvession testing Click or tap here to enter text.
meat the functional and performance outprut) used to verify proper mteraperability
requirements of the servica.
The service processes operational intent ) 0
USS requests based on FAA guidance on prierity | Averment and RTM Click or tap here to enter text.
levels, if applicable.
The requirements in Sections 3.1-5.7 and 5.9 O
of ASTM F3348-21, Standard Specification
Uss for UAS Traffic Management (UTM) UAS | Averment, RTM and [nterlISS test suite result Click or tap here to enter text.
Service Supplier (USS) Interoperability, dated|
March , 2022, are satisfied.
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NTAP is Complementary to OE el

= NTAP is FAA’s process to evaluate 3PSP, supporting UTM OE and other efforts.

Near Term Approval Process (NTAP) Key Site OE

Approval process

Validate FAA business rules
Oversight policies
One SP and operator at a time

Low-risk areas & operations

FAA Drone Integration — UTM OE

Operational outcome/USS approval process

Validate standards
Operational policies
Multiple services and operators

Increasing complexity and tempo

37



Critical Policy Areas

t'SGDrone Integration

Address in Dallas-Fort Worth

Strategic conflict detection

Conformance monitoring (aggregate and/or
CMSA)

Prioritization and conflicts at same priority level

Contingent operations

Historical query and real-time data

Yes — validate safety case

Yes — define safety benefit

Yes - as business rules based on what’s expected by
the ASTM standard

Desired — possibly as test scenarios

Desired — safety assurance functions, possible traffic
awareness for ATC

38



t'SGDrone Integration

« What: Validate that services can manage UA-UA collision risk on behalf
of operators — safely, efficiently, and at scale
 How: At least two USSs, each managing at least one operator.

 How: Attain and analyze data with an eye toward determining useful metrics, not
just collecting and storing data

Success Criteria 1 and 2

 What: Give industry the means to deploy additional services based on
demand and demonstrated readiness, not under predefined scenarios
 How: Approve qualified SDSPs via NTAP

 How: Ensure key site requirements and criteria are accurately documented to
enable a repeatable process for future operators and service providers

39



Success Criteria 3 and 4

« What: Validate that FAA can approve/recognize services with a defined
process (NTAP)

« How: Consistent decision-making on NTAP process steps and individual service
determinations

 How: Track how long it takes to process approvals (months and total staff hours),
then set targets

« What: Show how operator exemptions and service recognition fit together
« How: Assist AFS in processing new exemptions that use approved services
« How: Develop checklist/process to verify an operator is complying with SLA

40



'Conclusion

= These Initiatives are shaping the future of drone
operations and safety

= |nform future operations - exemptions informing the
FAA as we are currently in rulemaking

= (Collaboration between industry and government is
crucial for success

41



FAA Drone Integration — UTM OE

Questions?

f;'ét]Drone Integration
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