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5Tl Airborne Communications Node _=.
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Y.  Communications
5 e SIGINT

Functions

Features

Adaptability

Scalability

Robust Operation
Information Assurance
Seamless Interoperability
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ACN Utility
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 Reduced Logistics for Comm

« BLOS Connectivity
inti Infrastructure

* Relief of SATCOM Oversubscription
» “Surge” Communications and Tactical ©* Enhanced Mobility
o SIGINT / Communications Synergy

SIGINT Capacity
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ACN Utility: & A0
Relieve SATCOM Oversubscription ~~

P —— — “Within the Battlespace”
E - et .. - Requirements are:
Within the Battlespace: « >50% of Wideband Total

« 2.5GBPS Wideband (170 Accesses)
* 675 Narrowband Networks

e > 0950, of Narrowband Total

Into the Battlespace | Out of the Battlespace:
e 1.15 GBPS » 1 GBPS Wideband (310
Wideband (360 Accesses)
Accesses) Slalole RAira s e  Handful of Narrowband
» Hand-full of =" - 2000 bX 3500 k Nets & P-Ps
Narrowband Nets & ARABI
P-Ps

ACN Can Offload “Within the Battlespace” Accesses and Provide BLOS Connectivity to
Fiber Nodes for “Outside the Battlespace” Accesses

Source: “The Demand for SATCOM Today and in the Future”, J6



“Surge” Communications Capacity
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A In-Theater Communications Demand
% . Varitime é sesespesne
g o / rike O -base
§ / . a // %éggr&mgﬂlons
S i rrowband
s = = N sarcom
& = b Ground
- g e A Infrastructure
Notg:_Warfare requirements are not C s e e R e s s (includes wideband
additive due to spectrum reuse. Q ok “E SATCOM
2o0n Lo /
—| Theater Fixed-Site Spectrum Demand HaltPhase — Tijme  WinPhase
Global
[ . Hawk CRTUAV Predator
2urge Lapacity ACN Frequency | 30 MHz 30 MHz 30 MHz
Provides Dynamic ) ) )
CSurae” G yacit o >17GHz = >28GHz  >17 GHz
Vet gommupnica’%/ions BW/Ch >40 MHz =~ >40 MHz ~ >40 MHz
# Channels >100 >4 12 - 16
Demands _
Weight <900 Ibs 20-25 |bs ~100 Ibs

Demand from OSAM “Warfighter Spectrum Requirements Analysis”, 19 April 2000



Example Tactical
Sit atlonal Awareness

Payload Functionality

Tactical SIGINT
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ACN Coverage 2010
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Army Today
Expanded Area

Coverage

eEmitter Characterization
eEmitter Geolocation

Nodal Analysis

eSpectrum Mapping

40 GHz

Global Hawk/
Predator

2 GHz

! Predator/
CRTUAV

20 MHz

Army Today ACN

Expanded Frequency
Coverage




Reduced Logistics &
Improved Mobility £S5 ATO

Army Gulf War

Communications Infrastructu re
ARMY COMMUNICATIONS

Mobility

e Demand for Mobile
Communications Services
Will Increase 92% by 2005

e Supports Mobile Ad Hoc
Networking

* One Theater Signal CMD
» Three Signal Bde HQS

* One JCSE

* Five EAC Signal BNS

» Eight Corps Signal BNS
* Eight DIV Signal BNS

* ~ 13,000 Soldiers
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Loqistics

ACN Reduces the
Support Required to
Build and Maintain the
Comm and SIGINT
Infrastructure
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Spectrum Demand (MHz)
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Ctrilrn (YA,
ST COITITY

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

Mobile Spectrum Demand
Demand from OSAM “Warfighter Spectrum Requirements Analysis”, 19 April 2000




Communications / SIGINT Synergy £== A10
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HOSTILE PBN JAM + TONE JAM S|gna| Environment

» Wideband Receiver Can Support:

] ML - | \ + Dynamic Spectrum Allocation --
A R \ Transmit in the Spectrum “Holes”
Commuricsions T + Signals-of-Interest (SOI) Detection

Information Warfare
*Onboard Assets Can Track SOI ELoioso,Steck
sssssssssssssssssssssssss —
+ Crosslinks for Precise REERYEE | surgidal
Geolocation . ———
+ Antenna and Signal Processing o r o
Supports Tracking with a Single
PRl « Modify the SOI and Retransmit the
Data Fusion Signals of Interest Signal for Information Warfare
ol Latitude 42.02939
2 Longitude -135.25959
Frequency 146.349
T3 Mo_dulation NBFM _
e Foncion | wissie Baten) | * COmmon Hardware & Software Reduces:
| orOn | loci10:07%0 + Size, Weight, and Power
e —C SIGINT + Life Cycle Cost




Technical Challenge: o
Modularity and Scaleability Sk

Notional Concept for
Scaleable Payload Design

Wideband SiC Power Amplifier
* High Gain & Wide Bandwidth
 Small Size, Weight & Power

/

Predator Package /GIobaI Hawk Package

Shadow 200 Package

Wideband Adaptive

Cntrl/Bias
SiC Power Amplifier

Circuitry

Pre- :
Am
P Rf
Out

SOURCEGATE DRAIN

e 3-Stage Amplifier Using
<25Ib. System ) \ <1001b. System )\ <900 Ib. System ) SIC MESFET Technology
N\ SIC

QOutput
Matching
I
1

Matching

Input

Advanced Antenna Technology
P Enable Reduced SWaP for

Wideband Power Amplifiers




Technical Challenge: P
multaneous Multimission Operation=—

/M-EMS Signal Conditioning \p W e m e AP 8 e

5 o | OnIy Broadband Jammer
1 Visible Before Null Steering

Signal Adaptive Multicoupler

_}_’ o Low Capacitance

— (Signal Adaptive Null

Fi—
./ -
1= ‘ Steering and
_ Substrate ; .

_>, s || o Beamforming Using
Bulk Acoustic Wave

Device

— S La 1 —

High Capacitance

-t | s

Metal Dielectric

FH Waveform Rea Iy ’ -
eceived After Nulllng

4 15 Inches >

Signal Adaptive Multicoupler *

eLow-Loss Broadband Power Combining

Scale Model of MetGlass

Lithium Niobate SAW\ Izl/ BAW

*Adapts to Signal Bandwidth

i

ACN-00-019R1

Adaptive Reconfigurable
Array Processing for
Beamforming and Null Steering

Firestorm

Programmable, High Bandwidth
Interconnect Utilizing VCSEL
Technology




Technical Challenge: .y

Mobile Ad-Hoc Networking SSFATO

Configure Network Without Preset
Addressing / Human Intervention

f « Automatically Add / Drop Users

4 ¢ Autonomous Network Handoff

* Application-Specific Multicast
Routing

* Quality-of-Service Routing

Mobile AdHoc Network
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ACN Opportunities £S: ATO0

Major Program Events
Phase Il Program Kickoff ay 2000
2000

n Performance Review ) 2001
| D

esign Review (“PDR™) Jan= 2002

Phase Ill Readiness Review (“CDR”) 2002




