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FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhibit R-2

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Nunber Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e

& Title

Tot al 63, 204 100, 982 45, 317 2,627 26,782 26, 357 25,974
PE

2913 RF SYSTEMS ADVANCED TECHNOLOGY

35, 811 73,932 45, 317 2,627 26,782 26, 357 25,974
9999 CONGRESSI ONAL PLUS- UPS
27,393 27,050 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This Program El enent (PE) addresses technol ogi es
critical to enabling the transformation of discrete functions to network centric warfare which utilizes

mul tipl e, simultaneous and conti nuous conmuni cations/data |inks between platforns while sinultaneously
performng the functions of Electronic Warfare (EW and radar surveillance. The Radio Frequency (RF) Systens
Advanced Technol ogy Program addresses RF technol ogy for Surface and Aerospace Surveillance Sensors and
systems, EW sensors and systens, RF Communication Systenms, and Milti-Function sensor systems. The Program
enphasi zes near to mid-termtransition opportunities by devel opi ng and denonstrating technol ogi es supporting
the Future Naval Capabilities (FNC) Program Enabling Capabilities (ECs) for Miulti-Source ISR to the Warfighter
and Advanced El ectronic Sensor Systens for Mssile Defense. Wthin the Naval Transformati onal Roadmap, this
investment will achieve transformational capabilities required by: “Sea Shield” Theater Air and Mssile
Defense; as well as technically enable “Sea Strike” Persistent Intelligence, Surveillance, and Reconnai ssance.

Due to the nunber of efforts in this PE, the prograns described herein are representative of the work included
in this PE.
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BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

B. PROGRAM CHANGE SUMVARY:

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 71,743 75,070 50, 041
Congr essi onal Action 0 27,050 0
Congressional Undistributed Reducti ons/Resci ssions -55 -1,138 0
Executi on Adjustnments -7,092 0 0
Federal Technol ogy Transfer -34 0 0
FY 2005 SBIR -1, 366 0 0
Program Adj ust ment s 8 0 0
Program Real i gnnment 0 0 -4, 809
Rat e Adj ustnments 0 0 85
FY 2007 President's Budget Subm ssion 63, 204 100, 982 45, 317

PROGRAM CHANGE SUMVARY EXPLANATI ON:
Techni cal : Not applicable.

Schedul e: Not applicabl e.

C. OTHER PROGRAM FUNDI NG SUMMARY:
Not appl i cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appli cabl e.

E. PERFORMANCE METRI CS:
Performance Metrics are discussed within the R 2a.
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BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PROJECT NUMBER: 2913 PROJIECT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Nunber Act ual Estimate Estimate Estimate Estimate Estinate Estinmate
& Title
2913 RF SYSTEMS ADVANCED TECHNOLOGY

35, 811 73,932 45, 317 2,627 26, 782 26, 357 25,974

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  The Radi o Frequency (RF) Systenms Advanced Technol ogy
proj ect addresses technologies critical to enabling the transformati on of discrete functions to network
centric warfare which utilizes nmultiple, sinmultaneous and continuous comuni cati ons/data |inks between
platforns while sinultaneously perform ng the functions of Electronic Warfare (EW and radar surveillance.
Wrk in this project addresses RF technol ogy for Surface and Aerospace Surveill ance sensors and systens, EW
sensors and systens, RF Communi cati on Systens, and Milti-Function sensor systems. The project enphasizes near
to md-termtransition opportunities by devel opi ng and denonstrating technol ogi es which enabl e options for
Time Critical Strike, Mssile Defense, Fleet Force Protection, and Know edge Superiority and Assurance Future
Naval Capabilities (FNCs). Wthin the Naval Transformational Roadmap, this investnent will achieve
transformational capabilities required by: “Sea Shield” Theater Air and M ssile Defense; as well as
technically enable “Sea Strike” Persistent Intelligence, Surveillance, and Reconnai ssance.

B. ACCOWVPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
ADVANCED MULTI - FUNCTI ON RF TECHNOLOGY 18, 199 43,126 45, 317

This effort devel ops, denpbnstrates, and transitions w deband, high performance nultifunction Radi o Frequency
(RF) apertures capable of transmitting and receiving nultiple, sinmultaneous, independent RF beans while
provi di ng reduced signature and nunbers of apertures. Program goals include devel opnent and denonstration of
mul ti functional RF technol ogy applicable to systens devel opment for DD(X) and ot her ship classes that will
provi de reduced recurring costs for total systemfunctionality; reduced nunber of topside antennas and support
systenms; reduced ship radar cross section; reduced nunmber of unique spares and | ower ship manni ng

requi renents; provide ability to upgrade systens and capabilities with reduced cost, tinme, and conplexity
while mitigating the risk of obsol escence; and provide ability to rapidly exploit technol ogi cal innovation
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t hrough open systens concepts.

Maj or objectives include nmulti function concept devel opnent, testing, and technol ogy denonstration of

communi cations, electronic attack, electronic surveillance, and radar functions within the AMRF-Concept (AMRF-
C) Test Bed; devel opnent of a Multi Function Electronic Warfare/El ectronic Surveillance (support) (M-EW ES)
Advanced Devel opment Mobdel (ADM) for DD(X) that denonstrates key El ectronic Warfare Support (ES) capabilities
for several sinultaneous ES functions; devel opment of an MFEWES ADM architecture that is capabl e of
supporting additional RF functions; and conducting MFEWES ADM testing that satisfies DD(X) program Technol ogy
Devel opnment (TD) Phase requirenents to enable a snooth transition of AVMRF technology to the DD(X) System

Devel opnent and Denonstration (SDD) Acquisition Phase with m nimal changes in system architecture.

AMRF Syst ens Technol ogy devel opnents directly support the Department of Defense Joint Warfighter Science and
Technol ogy Pl an and the Defense Technol ogy Area Pl ans.

This activity al so addresses the followi ng capabilities:
Digital Array Radar S&T devel ops open architecture digital beanform ng and digital transnmit and receive
capability for CQEX).

El ectronic Attack (EA) Techni ques maintain effective counternmeasures in the face of increasingly sophisticated
Naval threats.

Shi pboard EQ' IR Cl osed Loop Sel f-Protection devel ops Shipboard Integrated El ectro-optic Defense System
(SHI ELDS) hardware which includes a Md-wave IR (MNR) canera operating in the 2-5 um wavel ength spectra
band. This effort was previously funded in PE 0603123N

Littoral Affordability is a classified program
FY 2005 to FY 2006 increases due to FNC MFEW ES.

The funding profile fromFY06 to FYO7 reflects the reorgani zation of Future Naval Capabilities (FNC) Program

i nvestments into Enabling Capabilities (ECs). As a result of this reorganization, the funding for each EC has
been aligned to a Budget Activity 2 and Budget Activity 3 PE as appropriate. This Activity reflects the

al i gnnent of investments for the following ECs: Miulti-Source ISR to the Warfighter and Over-The-Hori zon

M ssi |l e Def ense.
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FY2005, FY2006, and FY2007 budget growth is attributed to addition (from COMMUNI CATI ONS AND ELECTRONI CS
activity) of EA Techniques, Littoral Affordability, and Affordable Ground Based Radar; the addition of new
start S-Band DAR, and the addition of EQ IR Closed Loop Self-Protection from PE 0602123N

FY 2005 Acconplishnents:

« Continued the MFEW ES Program Technol ogy Devel opnent Phase.

» Continued operation of the wi deband multi-function Comuni cations and EWtestbed in support of nulti-
function system devel opment and nulti-function technology insertion and denonstration for the AMRF-C effort.

e Continued MFEW ES Core Software Devel opnment.

e Continued Shipboard EQ IR Closed Loop Self-Protection effort. Effort was noved into this activity from PE
0603123N

e Conpleted ADM testing of the AGBR project in tinme to support Marine Corps Ml estone B decision on the GATOR
MRRS programin md-FY 2005.

e Initiated devel opnent of a High Band array antenna capabl e of simultaneously supporting nultiple Electronic
Support Measures (ESM surveillance functions for the MFEWES ADM providing 4 high gain high sensitivity

El ectroni cs Support Measures beans.

e Initiated devel opnent of a Md Band array antenna capabl e of sinultaneously supporting multiple ESM
functions for the MFEWES ADM

e Initiated devel opnent of back-end anal og recei ver equi pnent supporting MFEW ES ADM

e Initiated systens integration, risk reduction, and Navy critical subsystem devel opnent effort leading to
denonstration of MFEWES ADMin a rel evant environnment and support MFEW ES hardwar e/ conmponent testing within

t he AMRF-C test bed.

e Initiated devel opnent of S-band Digital Array Radar, enabling simultaneous SBT and AAW ni ssi ons.

* Initiated and conpleted a segnent of the Mssile Defense FNC Littoral Affordability effort (classified
program.

* Initiated the Advanced Technol ogy Devel opnent phase of the EA Techniques to Counter Advanced Threats effort
by comrenci ng | aboratory denponstration of synthetic sea clutter EA wavefornms with a timng resolution of 20
nanoseconds.

e Initiated devel opnent of a Real Tinme PS&T Radar, providing 360 degree nmaritinme surveill ance.

FY 2006 Pl ans:

e Continue all efforts of FY 2005 | ess those noted as conpl eted above.
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e Conplete the integration and testing of the Real Tinme PS&T Radar, providing 360 degree maritinme
surveil | ance.

FY 2007 Pl ans:

e Continue all efforts of FY 2006 |ess those noted as conpl ete above.

e Conplete the MFEW ES Program Technol ogy Devel opnent Phase. Denobnstrate 4 beans/band operations on ADM with
followi ng functionality:

» Complete MFEWES Core Software Devel opnent.

e Conpl ete devel opnent of a High Band array antenna capabl e of sinultaneously supporting rmultiple ESM
surveillance functions for the MFEWES ADM

e Conplete devel opment of a Md Band array antenna capabl e of sinultaneously supporting rmultiple ESM
functions for the MFEWES ADM

« Conpl ete devel opment of back-end anal og recei ver equi pnent supporti ng MFEW ES ADM

« Conplete systenms integration, risk reduction, and Navy critical subsystem devel opnent effort |eading to
denonstrati on of MFEWES ADM in a relevant environnment and support MFEW ES hardwar e/ conmponent testing wthin
t he AMRF-C test bed.

e Initiate Shipboard EWI nprovenent and El ectronic Attack (EA) Transmitter projects to develop Electronic
Warfare/ El ectronic Attack capability for rapid technology insertion into DD(X) and other ship classes
utilizing MFEW ES ADM conponents and architecture and AMRF-C testbed technol ogy. Denpbnstrate capability to
support 4 beans/band transmt functions.

e Conplete devel opment of S-band Digital Array Radar conmponents devel opnent.

e Conplete the EA Techniques to Counter Advanced Threats effort by conducting field testing of the Coherent
EA Advanced Techni ques Generator (ATG and Digital Radi o Frequency Menory (DRFM Hardware containing a field
programmbl e gate array (FPGA) devel opnent board that is capable of operating at 200 MHz.

e Conplete the Shipboard EQ IR C osed Loop Self-Protection effort by final at-sea denonstration of the

Shi pboard I ntegrated El ectro-optic Defense System (SH ELDS) hardware which includes a Md-wave IR (MA'R)
canera operating in the 2-5 um wavel ength spectral band.

FY 2005 FY 2006 FY 2007
ELECTRONI CS AND COVMUNI CATI ONS TECHNOLOG ES 17,612 30, 806 0

The funding profile fromFY06 to FYO7 reflects the reorgani zation of Future Naval Capabilities (FNC) Program
i nvestments into Enabling Capabilities (ECs). As a result of this reorganization, the funding for each EC has
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been aligned to a Budget Activity 2 and Budget Activity 3 PE as appropriate. This Activity reflects the

al i gnnent of investnments for the foll owi ng FORCEnet ECs: Discrimnate and Provide Term nal Gui dance for
Weapons Targeted at Moving Targets, d G Conpliant Networking, Advanced Conmunication for FORCEnet, and Mari ne
and UxV Tactical ISR

Begi nning in FYO7, the follow ng projects previously reported within the ELECTRONI CS and COVMUNI CATI ONS

TECHNOLOG ES activity are aligned with the SEA SH ELD FNC EC, and have accordingly noved to the ADVANCED
MULTI - FUNCTI ON RF TECHNOLOGY activity under this PE: S-Band Digital Array Radar (DAR), EA Techniques to
Counter the Advanced Threat, Littoral Affordability, and Affordable G ound Based Radar

FY 2005 to FY 2006 increase due to transfer of the High Altitude Relay from 0602235N;, and FY 2006 to FY 2007
decrease due to planned conpletion of FNC efforts.

FY 2005 Acconplishnents:

» Conmpl eted Real Tine Conposite Networking and transition to Advanced Digital Networking System (PMWM173).

e Conpl eted devel opnent of X/ Ku band phased array antenna, providing > 100 Mops within 3 degree beamai dth.

* Initiated devel opnent of U tra H gh Frequency (UHF)/L Band Phased Array Antennas for Carrier Vessel Nuclear
(CYN), to provide 16-20 JTRS conpliant comruni cati ons beans within CVYN RCS requirenents.

e Initiated devel opnent of a Real Time Precision Surveillance Targeting (PS&T) Radar

e Initiated Airborne Conmunications Package and conplete airborne testing.

* Initiated advanced devel opnment of Next Generation Conmunication at Speed and Depth (NGCSD), 2400 bps

t hr oughput .

e Initiated denmonstrati on and performance optim zation of the Integrated, Very High, Utra H gh Frequency, L
Band (1VUL) prototype antenna, neeting DD(X) RCS with -20 to -30 dB internod products.

FY 2006 Pl ans:

e Continue all efforts of FY 2005 | ess those noted as conpl eted above.

e Conplete the integration of the PS&T radar system and conduct initial flight testing aboard the P-3C flight
test Aircraft.

« Conpl ete devel opment of NGCSD, 2400 bps throughput; effort transfers to PMW 770 Submarine | ntegrated

Ant enna System (S| AS).

» Conplete denonstration and performance optim zation of the Integrated, Very High, Utra H gh Frequency, L
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Band (1VUL) prototype antenna, neeting DD(X) RCS with -20 to -30 dB internod products.

e Conplete the integration and testing of the Real Time Precision Surveillance Targeting Radar, providing 360
degree maritime surveillance.

e Continued devel opnent of Utra Hi gh Frequency (UHF)/L Band Phased Array Antennas for Carrier Vessel Nuclear
(CVYN), to provide 16-20 JTRS conpliant comruni cati ons beans within CYN RCS requirements. FYO7 work will
continue in PE 0603235N

e Initiate and conpl ete Airborne Conmuni cati ons Package and transition to FI RESCOUT UAV ( PMA-263), providing
3-beam TCDL out to greater than 80 nautical mles. (FYO5 work was funded under PE 0602235N.)

* Initiate devel opment of High Altitude Airborne Relay and Router Package to deliver nulti-beamrelay/router
and high altitude (>65,000ft) capability across UHF, VHF, L and Ku bands with > 200 nm footprint. Wrk was
funded in PE 0602235N in FYO5; FYO7 work will continue under PE 0603235N

FY 2007 Pl ans:

* No further efforts in this activity.

C. OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E:
PE 0204152N (E-2 Squadrons)
PE 0601153N (Def ense Research Sci ences)
PE 0602271N (RF Systens Applied Research)
PE 0602123N (Force Protection Applied Research)
PE 0603123N (Force Protecti on Advanced Technol ogy)
PE 0602235N (Conmon Picture Applied Research)
PE 0603235N (Conmon Pi cture Advanced Technol ogy)
PE 0602131M (Marine Corps Landi ng Force Technol ogy)
PE 0603640M (USMC Advanced Technol ogy Denonstration (ATD))

NON- NAVY RELATED RDT&E: Not appli cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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PRQIECT NUMBER: 9999 PRQIECT TI TLE: Congressional Pl us-Ups

CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
APY-6 REAL TI ME PRECI SI ON TARGETI NG RADAR 2,413 2,000

FY 2005 - This effort devel oped additional maritine nodes and software for the APY-6 baseline. The Navy has a
particular interest in "imge while scan" and periscope detection nodes. This included a high altitude data
collection of sea clutter, to devel op detection algorithms, and integrate "inmage while scan" processing.

FY 2006 - This effort supports APY-6 real tinme precision targeting radar research

FY 2005 FY 2006
C- BAND ACTI VE ARRAY RADAR ( CBAAR) 6,173 12,750

FY 2005 - This effort devel oped affordable Transnmit and Receive nmodul es and radar at C-Band for small ships,
where high performance S and X band arrays are not required.

FY 2006 - This effort supports CBAAR research.

FY 2005 FY 2006
COVMON AFFORDABLE RADAR PROCESSOR 7,426 6, 800

FY 2005 - This effort replicated and scal ed the baseline Data Distribution Mdule (DDM and denonstrated row
and colum integration and scalability for the S-band radar digital beam forni ng application.

FY 2006 - This effort supports common affordabl e radar processor research.

FY 2005 FY 2006
HI GHLY MOBI LE TACTI CAL COMMUNI CATI ONS 2,893 2,600

FY 2005 - This effort devel oped the technology to provide a scal abl e networki ng denonstration for integrating
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Pl us- Ups

th small form factor,

ons for

Marine Corps warfighters.
scalability of this networking technology in a realistic test environnment with a | arge nunber

order to nore accurately assess performance and future product suitability.

FY 2006 - This effort supports HMIC research

PROCGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQIECT TI TLE: Congressi ona

DATE: Feb 2006

ruggedi zed Iridiumsatellite handsets in

The focus was on the

FY 2005

FY 2006

HORI ZON EXTENSI ON SURVEI LLANCE SYSTEM

2,026

1, 400

FY 2005 - This effort devel oped a UAV based radar for
m ssil es.
FY 2006 - This effort supports HESS research

FY 2005 FY 2006
JO NT ELECTRONI C ATTACK UNMANNED VEHI CLES 0 1, 500
This effort supports Joint Electronic Attack Unmanned vehicles research.

FY 2005 FY 2006
M NI ATURE AUTOMATI C FUSI ON SPLI CER 964 0

This effort devel oped an automated splicer for
The technol ogy devel oped el ectronic video i nage processing to performautomatic alignnent and high
optic welding to precisely align and fuse the optica

bases.
vol tage spark fiber

mlitary fiber

optic cabl es onboard shi ps,

FY 2005

FY 2006

PHOTONI CS PROTOTYPI NG FACI LI TY

4,052

0

This effort

circuitry for mlitary and commercia
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DATE: Feb 2006

FY 2005

FY 2006

REMOTE OCEAN SURVEI LLANCE SYSTEM ( ROSS)

1, 446

0

This effort devel oped and denpnstrated an operationa

and cl assification of underwater objects.
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