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T2L LLC provides test and assessment support to
Government, Industry, and Academia seeking to
verify, validate, assess, and transition new and
innovative emerging and enabling technologies
and capabilities.

Capabilities
* Technology Readiness Level Assessments
* Technical Assessments
* Systems Assessments
e Utility Assessments
» Software Assessments
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Technology Readiness Assessments

ACTUAL SYSTEM PROVEN IN OPERATIONAL ENVIRONMENT

SYSTEM COMPLETE AND QUALIFIED

SYSTEM PROTOTYPE DEMONSTRATION IN
OPERATIONAL ENVIRONMENT

TECHNOLOGY DEMONSTRATED IN RELEVANT ENVIRONMENT

TECHNOLOGY VALIDATED IN RELEVANT ENVIRONMENT

TECHNOLOGY VALIDATED IN LAB

EXPERIMENTAL PROOF OF CONCEPT

TECHNOLOGY CONCEPT FORMULATED

mmm BASIC PRINCIPLES OBSERVED

Technology Readiness Assessments

A systematic, metrics-based technical
assessment to determine the maturity of,
and the risk associated with, critical
technologies.

The examination of program concepts,
technology requirements, and
demonstrated technology capabilities.

Technology Readiness Levels (TRLs) are
used to estimate the maturity of
technologies during the acquisition
phase of a program.

TRLs enable a consistent assessment of
technical maturity across different types
of technology

Conducted by an independent team.
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Technical Assessments

* An assessment of a program’s technical progress
measured against the expected/planned
performance for a defined period of time.

* An objective means of identifying, quantifying, and
monitoring a system’s technical risks.

* A rigorous method to help define corrective actions
that may be needed to address and resolve
identified technical risks.

* Takes place early in a system’s life cycle and
continues through operations and support.

A MQ-9 Reaper
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System Assessments

Satellite
Communication
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Command Center C i
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Ground Controller

| i
Complex system of systems example m
in the military ;

System Assessments

* An independent assessment of
systems, systems-of-systems,
and/or families of systems.

e Determine the technical

progress of a system based on
the application of technical
indicators such as Measures of
Effectiveness (MOEs), Measures
of Performance (MOPs), Key
Performance Parameters (KPPs),
etc.
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Utility Assessments

Utility Assessments

An independent assessment of the operational
utility of a system.

Determines the level of operational utility based on
the Concept of Operations (CONOPs) and Tactics,
Techniques, and Procedures (TTPs).

Provides post demonstration transition, CONOPs
and TTP, and Doctrine, Organization, Training,
Material, Leadership and Education, Personnel,
Facilities, and Policy (DOTMLPF-P)
recommendations.

Facilitates transition to a program of record (POR),
sustainment, or other alternative approaches.

Facilitates follow-on development efforts.

Documents applicable shortcomings in the fielded
capability.

Identifies what might be improved in a follow-on
effort.
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Software Assessments

* Many, if not all, systems now have a
software component.

 Software reliability is difficult to
determine and generally requires
specialized testing beyond the
assessment.

* Software testing (diving into the
code) is very resource intensive and
may not serve the purposes of the
assessment.

* Assessors limit the assessment to
usage-based assessment (is the
software fit for its intended use?).

UNCLASSIFIED 7



SUPPORT

erattlll Range of Assessments
N W "ang

Determine tech

: : requireme
functionality and operational
its operational
Does the te performance relevance to the
solve an its operationa whole capability.
operational relevance. PROGRAM
problem? OPERATIONAL of RECORD
’ CECHNICAL SYSTEM ASSESSMENT DT/OT
INTEGRATION
TECHNICAL ¥ pERFORMANCE TEST
CAPABILITY EVALUATION

TEST

— Increasing Costs and Duration

Increasing Scopeé and Complexity
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Question/Issue

* Potential to address a need [Joint Urgent Operational Needs
(JUONS) or other requirement].

— .
| Location
(Q} * Determined by the technology developer.
<>} D .
uration
| e Execute: 10-15 Working Days
« * Report: 2-5 Working Days
/ Product
» Letter of Observation (LOO)
Decision
* Informs technology down selection and need for other
assessment(s).

 Go/No-Go to another level of assessment.
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Question/Issue

* Demonstrate technical merit to solve an operational problem.

Location
e Determined by the technology developer with the concurrence of the
government.
Does the te Duration
solve an * Execute: 20-30 Working Days
operational .
problem? * Report: 5-10 Working Days
Product
TECHNICAL * Procedural test summary and data analysis brief or report.
CAPABILITY Decision
TEST * Informs and recommends technical development.

e Conclusions based on demonstrated technical, not operational performance.

* Continue or stop development or proceed to other level of assessment.

10
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Determine

performance
its operationa

relevance.

TECHNICAL
PERFORMANCE
EVALUATION

Question/Issue

* Determine technical performance and its operational relevance
against a limited operational problem set.

Location
* |n a suitable test facility/range to support operations.
Duration
* Execute: 45-90 Working Days
e Report: 10-15 Working Days
Product
* Technical Performance Evaluation Report
Decision

* Validate technical maturity, operational relevance, need for
modification, cost, availability, and DOTMILPF or suitability and
effectiveness attributes.

* Findings support TRL validation.

11
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Question/Issue

* Determine technical functionality and operational relevance of
whole capability [the integration of the system(s)].

\ Location
* |n a suitable test facility/range to support operations.
Determine tech Duration
f‘:{‘:f,',‘,’:fa';fgnaa’}d * Execute: 60-120 Working Days
relevance to the o . _ :
whole capabillt Report: 20-30 Working Days
Product

* Functional and Operational Evaluation Report.

SYSTEM o
INTEGRATION Decision
TEST » Collapse DT/OT into system integration assessments to speed

acquisition and fielding.

* Findings are impacted by the time and resources allocated to the
test.

12
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Question/Issue
* Does capability solve operational issues and achieve mission task needs?

Location

* In representative environment with intended users.
Duration

* Execute: 60-120 Working Days

e Report: 5-30 Working Days
Product

* Operational Utility Assessment Report

OPERATIONAL
ASSESSMENT

Decision
* Demonstrate operational utility to support production-fielding decisions.
* Findings are impacted by the time and resources allocated to the test.
e Can support pre or post milestone activities (Acquisition Framework).

13
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PROGRAM
of RECORD
DT/OT

Program of Record (DT/0OT)

Question/Issue

* MOE, MOP based driven technical requirements and
operational needs concurrently.

Location
* Tailored to program needs.
Duration
* Execute: TBD based on individual programs.
* Report: 30-60 Working Days.
Product
* As required.
Decision

* Preliminary and critical design reviews and milestone
requirements based on acquisition strategy.

e JCIDS documentation.

14
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Key Takeaways

 The Range of Assessments provides the rigor (the formal, objective, and
repeatable process) required to assess emerging and enabling
technologies and bridge research and development (R&D) and
prototyping to the prudent and practical application of those
technologies.

* The Range of Assessments can be applied to the various tasks of
assessment, and its application facilitates the demonstration,
acceptance, modification, or rejection of emerging and enabling
technologies on a rational basis.

* The Range of Assessments is scalable based on the complexity and
duration of the technology and the event.

15
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Assessment Planning - CRD

Client Requirements Document

[Fraject Marme]

[Frofect Datel
Cliant POC: Assessment POC
Title: Title:
Organization: Organization:
Address: Address:
Fhone: Phone:
Emall: Emall:

BACKGROUND

EEEEES

OBIECTIVES

EEEEES

REQUIREMENTS

EEEEES

DISCOVERY
HARAR

STRATEGIES AMG O RIECTES
Fetret

PLANNING GUIDANCE
brtiEs

PLANNING
XXKXX

EXecuTion
XXHXX

REPORT REsULTS
XXX

FUNDING

XXRXX

MILESTONES AND DELIVERABLES

XXKAX

APPROVALS

XXKAK

[Name] Date
[Title]

[Organization]

[Name] Date
[Title]

[Organization]
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Integrated Assessment Plan (IAP)

fiPPove o
IntegratedJAssessmentgple

i
'y

* The IAP is normally prepared by the
Assessment Team during the initial planning
phase of the assessment program.

* The IAP provides the blueprint for the
issues and objectives that the specific
program utility assessment will address, the
scenarios and conditions that will be
addressed, and the data collection and
reporting for each of the assessment issue
objectives.

17
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Assessment Planning - AED

Zepher Z1 VTOL UAS Capability

Assessment Execution Document
6 December 2021

DISCLAIMER — The use of trade names in this document does not constitute an official
endorsement or approval of the use of such commercial hardware or sofiware. This documen
may not be cited for purposes of advertisement.

< o—
z ) -FIC
AA—-r:-r’t * ‘ PACIFIC INNOVATION CAMPUS
(EmB %
| L aams?
&: JANEM
WA\ *
£ \ g

DISTRIBUTION STATEMENT C - Distribution authorized to U.S. Government agencies anc

Assessment Execution Document (AED)

* The AED provides the detailed assessment
approach and methodology for the
demonstration and assessment of
technologies and capabilities.

* The AED provides the data collection and
analysis methodology developed by the
Assessment Team to determine the
technical performance and operational
relevance of each technology and
capability under assessment during a
Vignette Assessment.

* Note: Certain assessment efforts may
require a companion Demonstration
Execution Document (DED).

18
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Assessment Reports - SITREP

. Tran,

Good morming (CT)

on & May 2013, the OUSDIAKE) PAE Assessments Team ohsenved the second risk
reduction flight of the Wanila Long Endurance Unmanned Aerial vehice (LEUAS]
rtegrated with the Tactical Sartlefield Airborne Communication Mode [TRACH] paylaad
The purpass of tha risk reduction flight was to demanstrate the ability of the integrated
wanills LEUAS and TEACH capability to aperate inflight. The following is a summary fthe
whi, what, where, when, and why| of that event

L. whe

ion event.

The following Asseszsments Team perzonnel ocbhsersed the risk red

= Or. Mo Tran, FhD
iday, oM

# DF. LAFTy 58
e Tim Sollidsy

Thi follewing Miatfiorm Serospace persannel supperted the risk redu

fl EVERT

Edwards, FhiD
an “IT Basche

The following Tribalto personnel suppored the risk reduction event

®  JESON SAp0
The following MEANY personmel supported the risk reduction swenk

& Steven Staptos
®  Mike gigstin

. what

3. Wharne

Webstar airfisid

ght of the vanilla LELIAS integrated with the TEACN payload.

2 Grayson kd
Aigdes, MD 20682

-

4, When
6 May 2023
5, Why

The event sought 1o demaonstrate the abiiny of integrated Vanidls LEUAS and THACH
capability to cperate im inflight

aftar a shorr oparations and safety brief by the Fatform &srospace Team, the ground
cheecies for each system began. Both the Vanilla LEUAS and the TBACH payload passed
their ground checks, Tha TEACH payload was then configured Tor takeall, The vanila
LEUAS started ngine, tanded to tha rurway, and procseded to conduct high speed
re the climb anele of the prop for air density.

shorts to conf

Hext, the Vanills LEUAS procesded with their takeoff procedures and was deared for
Take2nll taking Flight ar 1002 ET. After takead¥, the vanills LEVAS want theough 3
functionad test list consisting of a pattern entry, Fvert orbit, and a simulated lnding.
The functional check waz perfarmed dwee to the installation of 8 new engine into the
vanilla LEUAS pia

Wext, T 3 LEUAS transitioned to the S1. Mary’s Buoy 3t 2,0000 ML and verih
the TEACH payload was on and functioning. The Tribalco team then procesded to test

8 Ware (20 watts), sihus (10 watts], snd electranic warfare
nctioned normal iy Tha Agesssments Team ded ob ® NErmssats

&l four wavels
(B ) wawatarm

comms last with all three waveforms. The Link 16 radios on the ground were able to
cabe while the combined vanills LEUAS and TEACN capability was in line of
sight [Los|, however, thay were unable to communicate to and from the Link 15 radio in
the THACH paylosd

Hext, the Vanilla LEUAS procesded to climbed to 7,000ft MSL at 4.5 mies cut. A second
o The THACH wavels & performad. Soth the Trell vare and the Ew
waveforms were functioning. Both tha Sikis and Link 16 radio on TEACM had no comms

ek 1o its
wamilla LEUAS reached its sersice ceiling of 13,5607t MSL A third test of the waweformsz

WiCE Cg |I.“'E af 1246 KT, The

on the TBACH payload was conducted with the Trelis Ware and EW waveforms function
intermmictenly. Both the Silvis and Lnk 18 remainad sut of comms

Hext, the Vanilla LUEAS tested meax distance at 500 MMZ. At 1305 ET, the vanills LEUAS
at 10,0004t MSL and 17 miles ourt lost comms. Al four waveforms on the TBACN payload
also bast comms. The Vandla LEWAS standard operating procedures [SOF) were
implemerted to bring it Back intd tommunication. AL 1325 ET, comms waid reestablished

with tha vanllla LEUAS. &t 1337 ET, comms returnad to the Tn

'ara aned EW

. Both the: Sdvas and link 18 radio remained owt of comms.

waveforms intermitten

Hext, the Vanilla LEVAS procesded to descend to &,000f MSL overhead to conduct a
dash speed rum. AT 1337 ET, the vanilla LEUAS started ins dash speed rur

F0kt at 1350 ET.

Hext, then Vanilis LEUAS f

configured the Vanilla LEUAS and TBACH payload for landing and executed the landing.

ried T 55, Marys B oy at 5 QOfT RA5L a0 1400 ET and

Fin
had been recycled enowgh times to "factory” reset the system. This appears to be the
cause of the commaunicamons issue fram the awecraf, Upes furthas investigation, with
hnical assistanca of the Manne Corp m, it was determingd the battary pack

onCE the Van LELS landsd & check of the Link 16 radio identifed the radic

=d on the vanil
n with the rad

FUAS (& universsl bat ck) fmiled ta maintein & “locked”

C and causad the resst. The combingd Plarform Asrospace,
Tribalzo, and Marine Corps team was able to replicrte the failure loss multiple times and
goncluded modifications ta the mounting bracket for the Link 18 within the Vanills LEAL
would meed to be modified to creats 3 mare seCura maunting point. it is worth noting,
before degarting Webster Field Miarine Car
&nsure The Lnk 18 radios ware functioning and confirmead they wers oparationa)

Please et us bnow i you have afy Questions reganding this SITREP. The team that
obseried the risk redwction fifght i on the CC line. They are standing by to answar any
QUEEIGNS you mMEY have af pravide further detsil relatad eo 1he site wisn ammached &re
a Tew plcturas from the gvant
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Assessment Reports - LOO

UNCLASSIFIED

TECHNOLOGY READINESS ASSESSMENT CENTER
PO BOX 5000
EDINBURGH, INDIANA

April 18, 2023

MEMORANDUM FOR DIRECTOR OF PROTOTYPES AND EXPERIMENTS. OFFICE OF
THE DEPURTY CHIEF TECHNOLOGY OFFICER FOR MISSION
CAPABILITIES [DCTO(MC)], OFFICE OF THE
UNDERSECRETARY OF DEFENSE FOR RESEARCH AND
ENGINEERING [OUSD(R&E)]

SUBJECT: Letter of Observation (LOO) for the Technology Services Company (TSC) Nimble
Deception Services (NDS) Technology Demenstration (TD). Huntsville, Alabama,
4/05/2023 - 4/06/2023

This Letter of Observation documents observations collected by the Technology
Readiness Assessment Center (TRAC) Assessments Team durning the Technology Demeonstration
(TD) for the Technology Services Company (TSC) Nimble Deception Services (NDS). The
objective of the NDS solution is to provide the Joint Force with a small size/weight/power
(SWAP) capabulity to synthesize and project realistic radar and RF frequency indicators of a
military vehicles into an operational information environment. The purpose of the TD, conducted
at TSC facilities and at the Redstone Arsenal Radar Operating Facility (ROF) in Huntsville,
Alabama on 5 - 6 April 2023, was to assess NDS's potential to address a need and its readiness
to progress to another level of assessment. This lefter does not represent any formal position of
the Department of Defense (DoD).

This document may not be released outside the DoD without prior approval from the
office of the Director of Prototypes and Experiments. The use of trade names in this document
does not constitute an official endorsement or approval of the use of such commercial hardware
(H/W) or software (S/W). This document may not be cited for purposes of advertisement.

Dr. An (Mike) Tran
Director of Assessments
OUSD{(R&E)MC/P&E

Attachments:

1. Observation Report

2. Appendix A: Expanded Background from Vendor

3. Appendix B: Expanded Technical Description from Vendor

UNCLASSIFIED

Letter of Observation (LOO)

* The LOO presents the observations from the
demonstration and assessment technologies
and capabilities.

 The LOO is the primary report from the

Technology Survey.

I. Cover Letter

Il. Observation Report
A. Purpose
B. Background
C. Technology Description
D. Summary of Observations
E. Execution of Event
F. Capabilities Observed

lll. Summary and Recommendations

20
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First Look Brief (FLB)

 The FLB presents a summary (a
e snapshot) of the emerging
O Mk Tan R0 = assessment outcomes from the
Py R lalBAs e &, demonstration and assessment of
o ' ‘ technologies and capabilities and
is presented on the final day (the

DV Day) of a demonstration.

Technology Readiness Experimentation 2023 (TREX23-1)

= COl & [Exporabilny] Can Vasia LEUAS Do produoed. soddned
and sxportes?

Ioitiad Obs prvatices

| st * Note: The FLB generally proceeds

« OO 2 Sultandity
SURS «

15
\
n e -

e plane-inspired for high cruse- s LRUAS hwbeted K el ¢f X COI2 Copdhven
elfcion: imedy seredl 36-foot \\?r?:,-pm + COL 3 Nission Impact M M

o mpasRe artrame comstruztion Vera LEUAS sucorash.iy daveontrabed X 00l of X COI ) Ctgectnns t e u I C OO r I e
b ru\)r on of ower alfludes and for + GOt 4: Exponatiity L]
narmad aucng i NGS 0N 30N IMproved nunwiy DORER SRR s armirabed X oot o X GOI 4 Otgachves

« Vands LE g oI S & bimanciwe in P boad of 8 (o —
truck g Summary
Tha Geea wed (GG yoiss I il g and rarway Von#h LEUAS HIvnd ™
acooss ko any other mannad atrcraft anc tha truck § ks Sperutorsd dy ¥ po
conlroded ground vehick sher T arcraft 1s off "l—‘"'"'-"'
B
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Technology Readiness Experimentation 2023 (TREX23-1) e 2 - co M

First Look Brief 24 May 2023 o L0 SO e S R AL Bt ooty st

o e ptigg o
» » COU1. Performance Efectiveness
sty | FiLk oLy 0

Dr. An (Mike) Tran, PhD
Director, Assessments

* COLT Sunbiy
retals
« CO1 3 Mission rpace
ardia LTS 8 o

fecar
« COL & Exportabilny
sareanl 1Lk

Samenacy

Yanlia LEUAS socceast iy o ¢ e ol pestaemrany

s speauonal weasce v o ready 1 advasc £ e et bed @
e L

e Cover Page (Slide) e Event Quad Chart e Technology Quad Charts
— Title - 0OV-1 — Picture(s)
— Date — Event Description — Technology Description
— POCGCs — Assessment Objectives — Assessment Objectives

— Distribution Statement — Observations to Date — Observations to Date
— Summary
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Assessment Reports - QLB

Technology Demonstration

Zepher Z1 VTOL UAS

Quick Look Briefing
6 December 2021

Executive Summary ml

This Quick Look Brief (QLB) presents a summary of the NineTwelve Institute’s (NTI) observations, on behalf of the Hawaii
Pacific Innovation Campus (Hi-PIC), from the demonstration of the Z1 vertical takeoff and landing (VTOL) unmanne: d aircraft

system (UAS) capabilities.

+ The Technology Demonstration (TD) was conducted at the technology developer’s Bingen, WA headquarters and test
range 30 November — 1 December 2021. The assessment focused on the potential of Zepher’s Z1 VTOL UAS to address a
need [Joint Urgent Operational Needs (JUONSs) or other requirement].

* NTI observationsfrom the TD are based on four (4) critical operational issues
(COI) and 34 objectives.

1. COI 1. PERFORMANCE EFFECTIVENESS
SUCCESSFULLY DEMONSTRATED the ability to improve user’s secure and
efficient data usage.

2. COI 2. USABILITY
SUCCESSFULLY DEMONSTRATED usefulness with existing Service and
Jointassets.

3. COI 3. MISSION IMPACT
SUCCESSFULLY DEMONSTRATED mission im pact.

4. COI 3. SUSTAINMENT
SUCCESSFULLY DEMONSTRATED supportability in production and
sustainment.

Quick Look Brief (QLB)
 The QLB presents a summary (a

snapshot) of the initial assessment
outcomes from the demonstration and
assessment of technologies and
capabilities.

The QLB can be updated during the
drafting of the System Validation
Report (SVR) to reflect the final

assessment outcomes and serve as a
summary of the SVR.

Note: The QLB can also be proceeded
by a First Look Brief (FLB) that is
presented on the final day (the DV
Day) of a demonstration.

23
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ZepherZ1 VTOL UAS

Technology Demonstration

Quick Look Briefing
6 December 2021

Executive Summary

This Quick Look Brief (QLB) presents a summary of the NineTwelve Institute’s (NTI) observations, on behalf of the Hawaii
Pacific Innovation Campus (Hi-PIC), from the demonstration of the Z1 vertical takeoff and landing (VTOL) unmanned aircraft
system (UAS) capabilities.
+ The Technology Demonstration (TD) was conducted at the technology developer’s Bingen, WA headquarters and test
range 30 November — 1 December 2021. The assessment focused on the potential of Zepher’s Z1 VTOL UAS to address a
need [Joint Urgent Operational Needs (JUONSs) or other requirement].

* NTIl observationsfrom the TD are based on four (4) critical operational issues
(COI) and 34 objectives.

1. COI 1. PERFORMANCE EFFECTIVENESS
SUCCESSFULLY DEMONSTRATED the ability to improve user’s secure and
efficient data usage.

2. COI 2. USABILITY
SUCCESSFULLY DEMONSTRATED usefulness with existing Service and
Joint assets.

3. COI 3. MISSION IMPACT
SUCCESSFULLY DEMONSTRATED mission impact.

4. COI 3. SUSTAINMENT
SUCCESSFULLY DEMONSTRATED supportabilityin productionand
sustainment.

- B O, G

PROJECT #

Technical Demonstration:
Zephyr Z-1

{U) Operational View (OV-1)

Pendng

churs with CANBUS for MOD P
(1) Program Accomplishments to Date

+ Conoua echnology Surver 30 November— 1 Decamoer 2021 atZepher's Bingen, WA headauarters

compaance andhigh retabaty

+ Submitted Quick ook Eref (OLB;

raed he Leter of Observation L

(U) Concept of Operations

+ Working win USARPAC G2

Schecule 3 meetng win 1 Corp innor

W UD MESANg With USARS

tem Funciond and

'AED Development

(26.0ct - 26 Nov 21) (210 Do 21) (130w 21-T80) e
Mtg with Vendor (26 Oct 21) QLB (7 Dec 21) Use Case (18D) ihalad Fias co ol Contract
Draft AED (26 Nov 21) 1810eanLOO (7 Dec 21) GIT Exer Annex (T8D) M{Esimstes Rasia s Lise Pian, AO Ind il Pols!, Cotiract).
Final AED (TBD) Fioal LOO (10 Dec21) TCO1361c (T8D)
() Assessment s Leading to Fielded Capability

Assesamenifepot CONOP Development |

+ (U Transformino a higher-Jevel asse
Tech Survey (3 Nov- 1 Dec21) eetwith Versior (NLT 17 Dec 21) + () Developned assessmentplanischeduse,
SITREP (Daty) 10 5ponsorPOR (NLT 17 Dec 21)

ONOP developme

Tent Readiness Rev (26 Nov 21) T3 Decision (NLT 17 Dec 29)
Mestwith V-

onsor andioeleverage Program of e

Determantin

Ravesament
[ommormn | [ s | 3

Assessment Objectives

Sense, Understan:

col Demonstrated Capabilities
Sustain
Demonstrated the pack out size of one UAS [One case under the two-person i See
threshold]
coit: Demonstrated the time to setup: from box to takeoff. [Less than 5 minutes] - See
PERF! /D infield wing adjustmentCG modification procedure: + Sense
EFFECTIVENESS v Demonstrated payload module mechanical interface and the time to swap payloads * Sense
Does Z1 improve the user's [Less than 2 minutes).
ability to Conduct Persistent | * Demonstrated the tme to pack up: fom landed to bo [Less than 5 minutes] . See
18R? v Demonstrated abikty to produce gaseous hydrogen in form factor needed for fight . See
Demonstrated operation of hydrogen fuel cel-integrated fuselage . See
| - D the time to swap hydrogen tanks [Less than 2 minutes) .+ See
Demonstrated autopilot standardization [STANAG 4586 native] + See Sense
coiz: Discussed operator control interface [AFRL's Vigilant Spirit) « Sense
USABILITY Demonstrated avionics system [USSOCOM Mod Payload compliant] + Sense
|8 21 suitable for use with | © Demonstrated abity to assemble and disassemble UAS with no toois + See
existing Service and Joint Demonstrated abilty to refuel with no tools. * See
assets? Demonstrated abilty to change UAS Center of Gravity with no tools. + Semse
< Discussed ability to provide Persistent ISR with one 463L pallet of equipment + See, Sense

Preliminary Observations

COI 1. PERFORMANCE EFFECTIVENESS
Does the Z1 improve the user’s abilities to conduct Persistent ISR?

Z1 SUCCESSFULLY DEMONSTRATED eight (8) out of eight (8) COI
1 Objectives.

With a very fast set up time, small pack-out size, modularity, and
hydrogen fuel cell power plant, the Z1 has the potential to
increase performance effectiveness through increased user
utility, improved performance, and reduced operator cognitive
burden.

COI 2. USABILITY

Is the Z1 suitable for use with existing Service and Joint assets?

* The Z1 SUCCESSFULLY DEMONSTRATED five (5) out of seven (7)
COI 2 Objectives [discussed two (2)].

* With a design based on military standards, an agnostic
architecture, and assembly/disassembly with no tools required,
the Z1 has the potential to impact the usability of Group 2 UAS
across the force.

Preliminary Observations

Transform into a higher-level assessment. The Z1 VTOL UAS demonstrated potential to address a need
(JUON or other requirement). The Z1 has the potential to advance capabilities in Persistent intelligence,
surveillance, and reconnaissance (ISR), fit into existing Service usability parameters, significantly impact
missions, and remain supportable in production and sustainment.

Develop next assessment plan/schedule: It is recommended that the Z1 be scheduled for a Technical
Capability Test (TCT) to demonstrate and assess the technical merit of Z1 to solve an operational
problem.

CONOPS development. It is recommended that USARPAC develop concept of operations (CONOPS) for
how the Z1 could be incorporated into fielding. These CONOPS would provide valuable end user
feedback to the technology developer for continued platform development, as well as being utilized as
demonstration scripts for an OD.

Identify resource sponsor and/or leverage Program of Record. The Z1 was developed under a prime
contract with the Army Research Laboratory (ARL) in accordance with a United States Army Special
Operations Command (USASOC) requirement. Funding under this contract has been expended, and
Zepher is currently operating under internal funding. In order to 1) secure and sustain the existing Z1
workforce and 2) ensure the remaining Z1 developmental items can be completed, it is recommended
that USARPAC identify a resource sponsor and/or a leverage Program of Record (POR).
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o Test and Assessment Report
PROJECT BANDIT * The Test and Assessment Report presents the
RDER FY23 SERIEL NUMBER 11147 conclusions and recommendations from the
SYSTEM VALIDATION REPORT demonstration and assessment of

technologies and capabilities.

* The Test and Assessment Report presents a
summary of all the assessment activities,
methods used for assessment, and a summary
of the assessment results to date.

* Note: The Test and Assessment Report can

JULY 2023 present the conclusions and recommendations

for a demonstration event or can focus solely
on all the demonstration and assessment

A activities for a specific technology or capability

DISCLAIMER—The use of company and trade names in this document does not constitute an official endorsement or approval
of the use of such commercial hardware or software. This document may not be cited for purposes of advertisement.
to date.
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|. Executive Summary E. COIl 4 (Exportability)

Il. Introduction V. Conclusions and Recommendations
A. Purpose A. Conclusions
B. Background B. Recommendations
C. Operational Problem V. Appendix A: Supporting Material
D. Technology Description VI. Annex A-1: Acronyms
E. Objectives and General Assessment Approach VII. Appendix A-2: Units of Measure
F. Integrated Management Team (IMT) Participants

ll. Execution
A. Location
B. Schedule

C. Scope and Test Design
D. Limitations
lll. Results
A. Analysis of Objectives
B. COI 1 (Performance Effectiveness)
C. COI 2 (Usabhility)
D. COI 3 (Mission Impact)
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1 OCTOBER 2023

Executive Summary (EXSUM)

The EXSUM summarizes the technology or
capability, the potential of the technology or
capability, the assessment conducted, the
critical operational issues (COIs) assessed, the
outcomes of the assessment, and the
recommendations going forward.

Commonly referred to as the “Reader’s
Digestion” version of the IAP, AED, and SVR.

Note: The EXSUM can summarize the
outcomes and recommendations of a
demonstration event (such as T-REX23-2) or
can focus solely on a specific technology or
capability.
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UNCLASSIFIED

EXECUTIVE SUMMARY

The BlueShield — SIPR - NIPR in a BOX (SNB) demonstrated technical performance and
operational relevance by providing seamless, interoperable communications (voice and data)
across disparate military and commercial communication neiworks (e.g.. SATCOM, radios,
cellular, and IP-based networks). SNB features a modular design and open architecture enabling
tailorable solutions to meet mission needs. It fuses heterogeneous soldier, combat net, and
multiband tactical radio communication technologies into a fully integrated mesh network
regardless of communications spectrum, waveform, or protocol. The SNB capability, when
integrated into a deployed communications architecture, provides secure strategic and tactical
communications directly supporting Joint All-Domain Operations (JADO).

The Office of the Under Secretary of Defense (OUSD) Research and Engineering (R&LE)
Prototypes and Experiments (P&E) [OUSD(R&E)/P&E] Assessments Team observed Technical
Demonstrations (TDs) of the United States Central Command (USCENTCOM) sponsored SNB
capability. The first TD event was a Technology Survey conducted on 2-3 March 2023 at the
TribalCo facility in Tallapoosa, GA. The second TD event involved a Technical Performance
Evaluation (TPE) conducted during the Technology Readiness Exercise (T-REX) FY23-1 at Camp
Atterbury, Edinburgh, Indiana, 16-24 May 2023. Observations from the TDs were based on four
Critical Operational Issues (COIs). During the TDs, SNB successfully demonstrated each COL A
synopsis of SNB’s technical and mission assessment by COI is captured in Table lon the following
page.

Based on observations and the evidence collected and presented in this report, it is reasonable to
assign the SNB capability a minimum Technology Readiness Level (TRL) of 6. SNB is
recommended for further experimentation by QUSD(R&E)P&E in future utility assessment
events and/or appropriate joint military exercises. This could include, but not be limited to, a
situationally and operationally relevant Operational Demonstration (OD) and/or Operational
Assessment (OA) to develop concept of operations (CONOPS) for how the SNB capability could
be incorporated into ficlding.

SNB Technology Readiness Report vi
UNCLASSIFIED

UNCLASSIFIED

Table 1: SNB T-REX 23-1 Assessment Results

COI1 (Functional &
Performance Attributes)
Deoes SNB provide seamless
communication across disparate
military and commercial
communications networks in its
intended Kill Chain capacity?

* SNH successfully demonstrated ssified and
unclassified communications across six disparate
technologies including: Silvus, TrellisWare, Link-16,
Starlink SATCOM, Wi-Fi, and Commercial Cellular
(LTE).

« Target track information and representative airborne sensor
video were successfully exchanged between forward
deployed elements and decision makers

COI 2 (Usability & Deployment
‘Complexity): Is SNE suitable for
use with existing service and joint
assets in providing seamless
interoperable secure
communications?

= SNEB can be implemented in multiple deployment form
factors depending on mission application ranging from
larger Command Post units to man portable units.

 As a measure of expeditionary value, SNE was tailo
establish a classified node on the Marine Corps FMF C

COI 3 (Security & Mission
System Interoperability):
SNB have a positive mi
impact in providing seamless,
interoperable secure
communications?

« SNB successhully demonstrated the integration of the
STUN transport layer application ta provide secure covert
data exfiltration over commercially open SATCOM

« SIPR VTCs successfully conducted between edge node
Private Access Cell user and actively deployed forward
mission asset (USS BATAAN) through SNE

COI 4 (Maintainability &
Expandability): Can SNE be

maintained and adapted to the
mission environment needs?

Key

SNE 15 the integration of currently deployed hardware and
software familiar to operational users and maintainers,
 Troubleshooting system operation issues and system faults
in the field require no additional specific SNB knowledge,
skills. or abilities.

Likely to Meet Standards; Significant Improvement Over
Current Capability

Unlikely to Meet Standards; Not a Significant Shorifall;
Marginal Impravement over Current Capability

Unlikely to Meet Standards; Significant Shortfall; Not an
Improvement Over Current Capability

oceoey @

Inecenciusive or Not Tested

SNB Technology Readiness Report

UNCLASSIFIED
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m OUSD(R&E)

Office of the Under Secretary of Defense for Research
and Engineering (R&E)

 T2L LLC developed and implemented unique
processes and methodologies to conduct technical
and operational demonstrations and assessments for
all OUSD(R&E) Prototype and Experimentation (P&E)
programs (up to 80 each year).

e T2L LLC planned and conducted inaugural Technology
Readiness Experimentation (T-REX) event supporting
OUSD(R&E)’s Rapid Defense Experimentation Reserve
(RDER) initiative.

e T2L LLC developed and taught curriculum and course
content for first ever Assessment Academy (ASMT
101 — Fundamentals of Assessment).
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Technology Readiness Experimentation (T-REX)

T-REX is a new and enduring campaign of
experimentation developed to support OUSD(R&E)’s
Rapid Defense Experimentation Reserve (RDER)
Initiative.

T-REX serves as a key exercise venue to accelerate
joint innovation and provide real-world data to

OUSD(R&E) for future Warfighting concept
development.

N T2L LLC designed and implemented the test and

X assessment processes and methodologies that
underpin T-REX and led the successful pilot
implementation in FY23.
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As a key RDER event, T-REX 23-1 was a full-
scale exercise featuring tactical scenario
demonstrations based on a “disaster scenario”
supported by the participation of the 26" Marine
Expeditionary Unit (MEU) and a Prototype
Technology Display to discover, demonstrate,
and assess new and innovative Warfighting
capabillities.

T-REX 23-1 Feedback . ..

"A key attribute of RDER is the focus on a campaign of experimentation that
enables the collection of a body of evidence to accelerate technology transition
to the field," Browning said. "T-REX is integral to the success of this endurlng
campaign of experiments." :
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. — .
Revise Identify

’ Assessment

Cycle
Report Plan

Assess

ASMT 101.U01 The Role of Assessment

ASMT 101.U02 Identifying Assessment Requirements
ASMT 101.U03 Assessment Processes

ASMT 101.U04 Technical Demonstration

ASMT 101.U05 Operational Demonstration

ASMT 101.U06 Operational Assessment

ASMT 101.U07 Range of Assessments

ASMT 101.U08 Interoperability

ASMT 101.U09 Data Management

ASMT 101.U10 Assessment Planning

ASMT 101.U11 Assessment Conduct

ASMT 101.U12 Assessment Observation and Analysis
ASMT 101.U13 Assessment Reporting

ASMT 101.U14 Assessment Practical Exercise
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Day One Day Three
e 0800-0900 The Role of Assessment * 0800-1000  Assessment Observation and Analysis
* (0900 -1000 Identifying Assessment Requirements e 1000-1200  Assessment Reporting
* 1000-1200  Assessment Processes * 1200 -1300 Break
* 1200-1300 Break e 1300-1700  Assessment Practical Exercise
* 1300-1400 Technology Demonstration Day Four
* 1400-1500  Operational Demonstration e 0800-1200 Assessment Practical Exercise
* 1500-1600 Operational Assessment e 1200 - 1300 End of Course Wrap Up
* 1600-1700 Team Building Exercise
Day Two
« 0800-1000 Range of Assessments o N

* 1000-1100 Interoperability

* 1100-1200 Data Management
* 1200-1300 Break

* 1300-1500 Assessment Planning < 4
e 1500-1700  Assessment Conduct
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United States Army, Pacific (USARPAC)
ISR/PED Innovation

 T2L LLC designed and implemented an
innovative capability to identify,
demonstrate, assess, and validate the
operational utility of disruptive
technologies and capabilities to address
USARPAC and identified ISR/PED capability
gaps in the Theater Army and/or other
USARPAC formations.

e T2L LLC led 46 assessments from 5 January
to 1 December 2022 producing 186 test
and assessment artifacts for USARPAC.
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Zepher Z1 VTOL UAS

 T2L LLC conducted a Technology Survey and Technical
Capability Test (TCT) to assess the technical merit of the 71
Vertical Takeoff and Landing (VTOL) Unmanned Aircraft
System (UAS) to solve an operational problem based on
United States Army Pacific (USARPAC) Intelligence and
Security Section (G2) identified gaps.

* Working with USARPAC, T2L LLC developed four (4) Critical
Operational Issues (COls) and 34 associated objectives to
frame the technology demonstration and assessment to
include 33 demonstrable tasks that address Conduct
Persistent ISR, Use with Existing Service and Joint Assets,
Mission Impact, and Production and Manufacturability.

36



How can we help you ? ? ?

37



T P
SERVICES LL¢C ueS IOnS
i e i

Dr. Larry Solliday, DM
President
lawrence.m.solliday.ctr@mail.mil

larry.solliday@t2linc.com
812-675-7739
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