























CBP has determined by analysis of alternatives and multiple field demonstrations that a medium
altitude, long endurance, unmanned aircraft provides significant and unique force enhancements
to the intelligence gathering, situational awareness, and law enforcement tasks performed by
CBP and other DHS organizations. Further tasks, such as communication relay and interception,
although not yet evaluated in the field, are assessed to also be best performed by such a platform.
Alternatives considered were sensors mounted in airships, aerostats, towers, and manned aircraft.

1.3 Operational Strategy

UASs will be launched, recovered and maintained at an unmanned aircraft system operations
center (UASOC) or temporary forward operating location (FOL) (see Figure 1). In addition to
these activities, these OCs or FOLs may run local area line-of sight (LOS) operations, training,
or transfer control of the aircraft to a satellite command and control center for beyond-line-of-
sight (BLOS) operations. The UASNOC, collocated with the Air and Marine Operations Center
(AMOC) in Riverside, CA will be the primary BLOS OC. The UASNOC will have operational
control of all BLOS operations. Priorities for the use of UASs will be established and managed
by CBP Air and Marine through the UASNOC in conjunction with requests for support
submitted by Border Patrol Sector Chiefs, other designated DHS representatives, or other
approved organizations.
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Figure 1: Operational Strategy






















3.2.1.3.5 Portable GCS

Portable GCS’s shall be self contained, backup launch and recovery systems that are delivered in
their own protective shipping containers. The system should be of a single work station design
and be easily assembled and disassembled for rapid deployment. The system will include a
single Portable GDT (PGDT) for LOS UA operations.

3.2.14  Link Segment

3.2.1.5 Remote Video Terminals (RVT)

The RVT provides the CBP agents or other designated users in the field, in the air, or in a
maritime environment, with direct access in real time to EO/IR sensor video imagery and data
independent of the GCS. The system may include multiple RVTs.

3.2.2  Functional Configuration

3.2.3  Baseline Configuration

The UA should (O) be deployed in one configuration. In this configuration functions and
equipment configurations of UA components shall (T) be modular and can be interchanged and
intermixed to meet specific missions.

3.24 External Interfaces

The UAS shall (T) export data to existing DHS system interfaces and should (O) implement an
open systems architecture. The UAS should (O) possess standard communication interfaces,
including standard peripheral ports, and provide an industry standard to:

a. Local area networks

b. Support the interface to an external database for storage, retrieval, analysis, exploitation and
distribution of sensor data, metadata, and mission audio.



3.2.5 Internal Interfaces

The UAS shall (T) be defined through a set of Interface Control Documents (ICDs). These
interfaces shall use commercial and non-commercial interface standards. The ICDs represent the
functional and physical interfaces between system elements and sub-elements. These ICDs
define the functional, hardware, and software boundaries between major functional sub-
elements. The ICDs are expected to evolve during detailed design of the UAS with the purpose
of facilitating the replacement of obsolete parts, upgrading components, and incorporation of
additional system elements.

3.2.6 Performance Characteristics

This section defines the performance characteristics of the UAS. Specific system component
performance characteristics are defined herein. The typical installed payloads include the
communications suite, EO/IR camera and synthetic aperture radar (SAR).

3.2.6.1 Mission Capability Requirements

3.2.6.2 System Computations

3.2.6.3  Target Location Accuracy

3.2.6.4  Mission Planning

3.2.64.1 Pre-Flight Programming

The UAS shall (T) be capable of programming the aircraft and payload elements with mission
planning data, including operational and lost link mission planning, prior to launch.

3.2.6.4.2 In-Flight Programming

The UAS shall (T) be capable of re-planning / update the aircraft operational and lost link
mission from the controlling GCS while the air vehicle is in flight.






3.2.7.2.1 Set-Up Times

A UAS excluding the UA shall (T) be capable of being off-loaded from its transport vehicles
and achieving full mission capable (FMC) status within 1 work day not to exceed 40 man-hours.

A UA shall (T) be capable of being off-loaded from its transport vehicles and achieving full
mission capable (FMC) status within 3 working days.

3.2.7.2.2 Fueling
The UAS shall (T) be compatible with gravity fueling systems and pressure (O) fueling systems.

3.2.7.23 Preparation for Transportation Times

The UAS excluding the UA shall (T) be capable of being disassembled, made ready for
transport, and reloaded aboard its ground transport vehicles within 1 working day not to exceed
40 man-hours.

The UA shall (T) be capable of being disassembled, made ready for transport, and loaded aboard
its ground transport vehicles within 2 working days.

3.2.7.24 Launch and Recovery Time

3.2.7.2.5 Environmental Impact

The UAS should (O) minimize any adverse impact on the environment.

3.2.7.2.6 Electrical Power

Primary Power - Primary electrical power for the UAS shall (T) be compatible with current
domestic (U.S.) electrical systems and with standard commercially available mobile electrical
generations systems.

3.2.7.3 Environmental Conditions

Unless otherwise specified in the remainder of this document the UAS including UA, GCS, LOS
and BLOS link segments, and GSE shall meet the environmental conditions specified in this
section.
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3.2.74  System Reliability, Availability, Maintainability (RAM)

3.2.74.1 Reliability

3.2.7.4.2 Availability




Mean Maintenance Time (MMT): MMT is based on all preventative and corrective
maintenance actions.

3.2.74.3 Maintainability

¢. Independence of Failures. Failure, damage, or removal of one item shall not (T) cause failure
or damage in any other item and not cause a critical failure if there is a properly functioning
item which is redundant to the failed item.

3.2.7.4.4 System Diagnostics

a. As part of the system diagnostics, the system shall (T) be capable of being commanded from
the GCS to move each flight control surface (ailerons, flaps, tails, and cowl flap servo-
actuator), and verify proper position versus command and slew rate.

b. The system diagnostics shall (T) also be capable of monitoring, displaying, and recording
health status and warnings, to include variables such as temperature, voltage, and current for
selected systems. The health status shall (T) include BIT, and provide Flight Critical
warnings and Red limit warnings to alert the operator of a failed or degraded condition.

c. The system diagnostics shall (T) also be capable of operating from the GCS to the payload
equipment and verify proper operation and status.

3.2.7.5 Transportability

The UAS shall (T) be capable of being configured for (or de-configured from) sea, ground, or air
transport. The UAS shall not (T) exceed industry standard size and weight restrictions for a
designated transport medium.
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3.2.7.5.1 Ground Transportability

The UAS shall (T) be ground transportable using standard commercial vehicles which do not
exceed the ordinary and customary restrictions imposed by the Federal Department of
Transportation.

3.2.7.5.2 Rail Transportability

The UAS shall (T) be capable of rail transport and be capable of meeting the Gabarit
International de-Chargement (GIC) rail clearance diagram requirements. The UAS should (O)
be capable of withstanding rail impacts without damage at speeds of up to

3.2.7.53 Air Transportability

Each component of the UAS shall (T) be transportable within the cube dimensions and weight
constraints of a U.S. Coast Guard (USCG) C-130 H and C-130 J aircraft.

3.2.7.54 Marine Transportability

The UAS shall (T) be capable of transport by commercial marine transport vessels. The UAS
shall not (T) sustain damage from physical or environmental hazards incurred by marine
transport in sea states 4 or below (as defined by the Pierson - Moskowitz Sea Spectrum scale)
while being transported by International Organization for Standardization (ISO) dry freight cargo
containers.

3.3 Material Definition

3.3.1 Materials

17












3.3.4.2  Safety Provisions

The UAS shall (T) ensure against degradation or negation of safety features during operations,
maintenance, storage, and shipping. The UAS should (O) have fail-safe features with adequate
redundancy, and be capable of being rendered safe during emergency or abnormal situations.

The UAS should (O) minimize the probability and severity of injury to personnel during all
activities including set-up, operation, maintenance, and tear-down throughout the life cycle of
the equipment. The system shall be designed (T) to reduce the probability of electrical shock or
thermal shock type injuries, and the operator’s stations designed to minimize inadvertent
operator encounters with edges, shelves, and other station protuberances.

If laser illuminator operations are expected, laser safety goggles shall be available on site so 1f
the laser illuminator would not shut off, and the payload could not be retracted, at least it can
land while still radiating and not injure anyone on the ground at the GCS site.

34 Logistics

The UAS should (O) emphasize maintainability, commonality, reliability, and accessibility of
components to reduce maintenance, supply, support equipment, and manpower requirements.

3.4.1 Ground Support Equipment

The UAS should (O) use Ground Support Equipment (GSE) that is common to DHS/CBP
aviation. Contractor provided UAS GSE shall (T) be capable of operating in the environments
specified herein.

3.5  Characteristics of System Elements

3.5.1 Aircraft

3.5.1.1 Design Life
The aircraft shall (T) have a design life of 15,000 flight hours and 10 years.

3.5.1.2 Aircraft Performance

Characteristics of the aircraft are contained below and based on International Standard
Atmosphere (ISA) standard day conditions with aircraft weight complement of payloads and the
amount of fuel needed to accomplish the specific mission.

3.5.1.2.1 Endurance
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3.5.1.2.2 Takeoff Performance

3.5.1.2.3 Operating Altitude

a. The aircraft shall (T) be capable of reaching this operating altitude during the transit phase of
flight, i.e., before reaching the patrol area.

b. The aircraft should (O) be capable of operating in level flight at the altitude allowing
maximum line of sight reception by the communication suite and signals interception
payload specifications.

3.5.1.24 Service Ceiling

3.5.1.3  Noise Signature

KPP 5: The aircraft shall (T) be inaudible to the unaided human ear on the ground directly
below it at its normal operating altitude. The aircraft should (O) not be detectable as a UAS at
night to the unaided human eye on the ground directly below it at its operating altitude.

3.5.14 Other System Elements

3.5.14.1 Electrical system

The electrical system shall (T) provide sufficient electrical power to operate all aircraft
subsystem functions plus all sensor subsystems simultaneously with a 20 percent reserve after
losses. In the event of primary aircraft power being lost in-flight, aircraft power shall (T)
automatically transition without interruption to a second, independent, onboard power source,
capable of supporting full functionality of all aircraft systems except the payload sensors for a
minimum of 30 minutes. The UA should (O) have a backup generator capable of supporting full
functionality of all aircraft systems except the payload sensors for the duration of the flight.

3.5.1.4.2 Communication system

The communication system shall (T) provide a voice communication capability to enable
beyond-line-of-sight (BLOS) communication between aircraft operators, air traffic controllers
and other mission assets.



3.5.1.43 Sense-and-avoid system

The sense-and-avoid system should (O) provide a sensor, separate and independent of the
specified electro-optical payload subsystem, capable of detecting non-cooperative airborne
traffic that conforms to ASTM 2411.

3.5.1.4.4 Lost link and mission abort procedures

The lost link and mission abort procedures shall (T) be stored in the aircraft mission management
computer that can be updated during the flight.

3.5.1.4.5 Airspeed

3.5.1.4.6 Weight

a. A mission ready aircraft shall (T) be capable of being emplaced by no more than four (T) two
(O) people to support and perform the movement of the aircraft from its mover/storage site to
the launch/recovery site and then back to the mover/storage site. The aircraft weight should
(O) have a positive margin between mission weight and gross vehicle weight.

b. Weight Variations: Weight changes to components and subsystems should (O) not adversely
affect required flying qualities and performance.

3.5.1.4.7 Aircraft Position Accuracy

3.5.1.4.8 Handling Qualities

The Flight Control System shall (T) limit maximum allowable roll and pitch angles,
automatically provide coordinated flight in cruise phases of flight, and provide stall protection in
order to prevent departure from controlled flight scenarios.

c. Flight Outside the Flight Envelope: The UAS shall (T) possess sufficient control power and
response rate to safely return to the Aircraft operating flight envelope through the automatic
flight control system.

d. Transfer of Flight Control Modes: Engagement, disengagement or changes to the aircraft
flight control mode shall (T) be achievable and not result in dangerous stability or control
characteristics.



3.5.149 Aircraft Environmental Conditions

3.5.1.4.10 Aircraft Modes of Operation

The UA shall (T) be capable of flying pre-programmed mission profiles independent of
navigational assistance from the GCS, and be capable of being controlled via the Air Vehicle
Operator’s Console with manual flight control functions. With loss of the data link, the UAS
shall (T) attempt to reestablish data link while continuing on the pre-programmed flight path and
mission profile. When data link is not re-established within a predetermined time period, the
aircraft shall (T) be capable of fully autonomous flight to a pre-designated point and perform an
autonomous emergency recovery. The aircraft mission phase main modes of operation are:

a. Pre-launch. In this mode, all aircraft pre-launch activities are accomplished. The aircraft will
accomplish pre-launch activities using the data link or ground cable connected between the
GCS and the aircratft.

b. Launch. In this mode, manual or automatic aircraft launch is accomplished.
Flight. In this mode, flight activities are accomplished.

d. Recovery. In this mode, aircraft recovery is accomplished.

3.5.14.11 In-Flight Operations
The aircraft shall (T) have the following in-flight capabilities:

a. Autonomous navigation and flight between multiple, selected waypoints.
b. Automatic loiter and track on command.

c. Automatic execution of lost-link procedures (in the event of a failure of the C? link) to fly a
pre-planned flight-path to a geographic location to accomplish one or more of the following
actions: re-establish the link between the aircraft and the GCS; establish a different link
between the aircraft and the GCS; loiter for a period of time to allow for troubleshooting of
the failed link. '
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Support operation of two or more sensors simultaneously in straight and level flight
conditions.

Provide a total payload weight capacity of at least_
Provide a total internal payload volume of at least five cubic feet.

Provide an interface to support operation of 1 or more payloads.

Provide aircraft position, attitude, and other flight information to the payloads.

The aircraft shall (T) have a meteorological sensor with the capability to calculate and report
winds aloft, measure temperature (+1° C3, and barometric pressure (+0.1 inches (3.37
millibars) of mercury.

3.5.1.5.12 Aircraft Servicing

The UA shall (T) incorporate the following functions or provisions.

e o o P

=

Possess an embedded gravity (T) pressure (O) fuel and de-fuel capability.

Withstand and remain operational after a fresh water wash of the airframe and engine
Possess lift and hoisting (hard) point capable of supporting a mission ready aircraft
Use reasonably available commercial fuel such as Jet-A, JP-5, JP-8 (T) or diesel (O)
Possess a designated single point grounding site

Ground Operation Provisions. All aircraft components should (O) be capable of being
operated to accomplish system maintenance, training, and / or system preparation by either
an external auxiliary power unit or internal aircraft power for at least 30 minutes under worse
case thermal and environmental conditions without external cooling.

3.5.2  Payloads

3.5.2.1 Types of Payloads

KPP 6: The aircraft shall (T) be capable of simultaneously operating the communication suite,
the EO/IR with laser illuminator and one or more of the following payloads, without degrading
payload or aircraft performance, during flight: Synthetic Aperture Radar (SAR) with Ground
Moving Target Indicator (GMTI).

3.5.2.2 Flight Operation

The payloads shall (T) operate within the flight envelope and under the same climatic, altitude,
and operating conditions as the UAS.
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3.5.2.3  Payload Tracking and Pointing

3.5.2.3.1 Automatic Tracking

Applicable payloads shall (T) be capable of automatically tracking an adult human-sized, single
moving object and keep a stationary object in the center of that sensor’s Field of View (FOV).
Tracking accuracy should (O) be sufficient to allow target designation at the specified ranges.

3.5.2.3.2 Geographic Pointing

Applicable payloads shall (T) be able to automatically point at a specified geographic location
within the payload’s field of regard (FOR). In conjunction with the air vehicle’s automatic loiter
capability, the payload should (O) be able to maintain constant surveillance and track on a
designated geographic point.

3.5.2.3.3 Fixed Pointing
Applicable payloads shall (T) be able to continuously point at a fixed azimuth and depression.

3.5.2.3.4 Target Marking

3.5.2.4  Payload Control

The payloads shall (T) be capable of being controlled manually by an operator in the GCS, or an
SCT, or automatically controlled via the mission plan. Payload command and controls shall (T)
be accomplished from a workstation independent of the aircraft command and control
workstation.

3.5.2.5  Data Display

EO/IR and radar payloads shall (T) supply the coordinates for payload center FOV to the UAS
for display in the GCS, SCT, and RVT. The date and time of the EO/IR recording shall (T) be
“stamped” on the raw video data. Agency information of the EO/IR recording shall (T) be
“stamped” on the raw video data. Agency information of the EO/IR recording shall (T) be
selectable on/off.

3.5.2.6  Payload Cooling System

If applicable, the payload detector cooling system shall (T) be a closed-loop, self-contained
system, and not require charging prior to flight.

3.5.2.7 Sensor Metadata

Applicable sensors shall (T) be capable of providing sensor specific metadata for imagery
embedding. Typical sensor metadata elements include: FOV, focal length, azimuth angle,
depression angle, sensor type, time stamp, sensor settings, and sensor motion information (roll,
pitch, and yaw).
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3.5.2.8 Payload Interfaces

The contractor should provide non-proprietary payload interface specifications for integrating
specified payloads into the UAS. Installation / loading of payload elements into the UAS shall
not (O) require modification of aircraft, GCS, or RVT core operating software.

3.5.3 EO/IR Sensor

3.5.3.1 EO/IR Sensor Performance Specifications
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