UNCLASSIFIED
EXHIBIT R-2, FY 2000 BUDGET PROJECT JUSTIFICATION SHEET DATE: February 1999

BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N
PROGRAM ELEMENT TI TLE: Navi gation/ I D Systens

(U COST: (Dollars in thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWLETE PROGRAM

F0253 Navi gati on and El ectro-optical Support
6, 764 9, 586 4,062 1,578 2,300 3,131 1,690 1,725 CONT. CONT.

WL253 Conbat | D System
352 0 0 0 0 0 0 0 0 98, 786

W2212 All Service Combat Ildentification Evaluation Test (ASCIET)
4, 486 3,558 2,469 4,042 4,113 4,168 4,258 4,349 CONT. CONT.

X0921 NAVSTAR GPS Equi pnent
23,167 25, 855 9, 960 9, 819 10, 145 20, 032 21, 460 18, 132 CONT. CONT.

X2303 Conbat Survivor Evader Locator (CSEL)
447 0 0 0 0 0 0 0 0 1, 286

X2313 Situational Awareness Beacon with Reply (SABER)
4, 610 6, 993 3, 317 1, 147 1,130 1,161 1,189 1,217 CONT. CONT.

TOTAL 37,732 45, 992 19, 808 16, 586 17, 688 28,492 28, 597 25,423 CONT. CONT.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Reliable and secure Navigation and positive identification (I1D)
systens are essential elenents of battle nanagenment in the naval environnent. NAVSTAR d obal Positioning System (GPS),
project (X0921) is a space-based radi o positioning and navigation systemthat provides users with worldw de, all weat her,

three di nensional position, velocity and precise tine data based on a constellation of 24 satellites. In addition to
di stinguishing friend fromfoe for weapons enpl oynent, the Navy requires secure, jamresistant ldentification Friend or Foe
(I'FF) systens for battle group air defense managenent and air traffic control. Identification is multifaceted and includes

i nformati on received from several sensors (both cooperative and non-cooperative systens). The Conbat Identification System
(Cl'S) project (WL253) covers the Navy lead of a MK XIl Waveformdefinition for future Aircraft IFF (AlFF) and NATO
interoperability. AlIFF supersedes Cooperative Aircraft ldentification (CAl) per June 95 direction. The Al Service Conbat
I dentification Evaluati on Team (ASClI ET) project (W212) covers the Navy portion of a new joint service sponsored test and
eval uation teameffort, formerly the OSD sponsored Joint Air Defense Organization-Joint Engagenent Zone (JADO JEZ) program
The programis designed to eval uate cooperative and non-cooperative conbat identification systens and tactics, as well as
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serve as a conduit for evaluating research and devel opnent in pronising conbat identification technologies. Per OSD
direction, NATO participation is encouraged and performance data is exchanged to ensure the opportunity for interoperability
with allied identification systens is nmaximzed. The Photonics Mast (F0253) is a non-hull penetrating replacenent for

exi sting optical periscopes. The Photonics Mast exploits a wide portion of the el ectro-magnetic spectrumutilizing advanced
El ectro-Optic/thermal imaging and comuni cations reception/El ectronic Warfare Support Measures(ESM. The Conbat Survivor
Evader |ocator (CSEL), project (X2303), covers the Navy portion of a joint service programto devel op and procure an

i mproved Conbat Search And Rescue (CSAR) radio. The Situational Awareness Beacon wth Reply (SABER) system project
(X2313), provides critical battlefield/ operating area situational awareness and friendly ID capabilities by uniting GPS and
UHF/ SATCOM t echnol ogi es. The SABER system consists of a GPS receiver and two-way radi o capabl e of Over-The-Horizon (OTH)
and Line-Of -Sight (LOS) secure and non-secure comuni cations, plus a Collection OF Broadcast from Renpte Assets (COBRA)
transmtter.

B. (U PROGRAM CHANGE SUMVARY: See individual projects.
C. (U OTrHER PROGRAM FUNDI NG SUMVARY:

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY2004 FY2005 TO TOTAL
ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWVPLETE PROGRAM
X0921
(U O&WN PE#: 0305164N 2,811 1,378 2,236 2,428 2,494 2,559 2,594 2,659 cont. cont.
(U) OPN Line #26570 4,824 9, 502 8,518 9, 987 9, 295 9, 409 9, 618 9, 283 cont. cont.
(U) APN-Common Avi onics 54,234 29, 338 9, 259 17, 867 14,108 24,162 13, 417 13, 414 cont. cont.
(U RELATED RDT&E: None
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FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY2004 FY2005 TO TOTAL
X2303: ACTUAL EST EST EST EST EST EST EST Ccowe PROG
(U O&WN PE# 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000 Cont Cont
0708017N
(U OPN PE# 2,713 13, 741 18, 369 18, 483 7,424 7,103 6,878 5, 866 Cont Cont
0708017N

(U) RELATED RDT&E: None

x2313:
(U) OPN #285100: 0 1, 022 4,178 4, 336 4,735 3,304 3,373 3,443 Cont Cont
(U O&WN #AG SAG 1A4A: 908 970 1, 966 3,578 3,923 6, 555 6, 723 6, 898 Cont Cont
F0253:
(U SCN Line 201300 20,000 16, 000 0 15, 900 16, 200 0 17, 300 35,000 Cont Cont

(U RELATED RDT&E:

(U) PE 0603226E (Experinental Evaluation of |Innovative Technol ogy)
(U) PE 0604558N ( New Desi gn SSN Devel opnent)

D. (U ACQU SITION STRATEGY: See individual projects.

E. (U SCHEDULE PROFILE: See acquisition startegy paragraph in each individual project.
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Cost ($in FY FY FY FY FY FY FY FY Cost to Tot al
Thousands) 1998 1999 2000 2001 2002 2003 2004 2005 Conpl et e Cost
Proj ect Cost 6, 764 9, 586 4,062 1,578 2,300 3,131 1,690 1,725 Cont Cont
RDT&E Articles Qy 1

(U Mssion Descrl ption and Budget Item Justification: The Photonics Mast will replace existing
penetrating periscopes and exploit a wide portion of the el ectro-magnetic spectrumthrough advanced E-
O'thermal imaging and Electronic Support Measures (ESM/ Comruni cations reception. It will provide mgjor
i nprovenents in submarine stealth and infrared i maging capabilities. The non-hull penetrating design
provi des freedomin ship design as well as space savings for future design subnmarines. The system has
been designed to satisfy Operational Requirenent #365-87-94. The Photonics system nounted on the
Uni versal Modul ar Mast, is designed for forward fit on the New Attack Subnmarine and for backfit on the
earlier ship classes, SSN- 688 and SEAWOLF

(U Program Acconplishments and Pl an:

1. (VU FY 1998 Acconplishnents:
e (U (%6,565) Continued Photonics Program Engi neeri ng and Manufacturing Devel opnment Phase

. (U ($750) Performed Photonics Program Functional Configuration Audit (FCA) and Physi cal
Configuration Audit (PCA)

. (U (%$124) Perfornmed Photonics Prograni Universal Mdular Mast DT |1 A testing

2. (U FY 1999 Pl an:
e« (U (%$7,045) Deliver Engineering Devel opnment Mbdel
* (U (%$2,000) Conmence On-Board Team Trai ner Devel opnent
e (U (%419) Perform Photonics System Universal Mdular Mast DT |IB testing.

* (U (%$122) Portion of extramural programis reserved for Snall Business |novation Research
assessment in accordance with 15 USC 638
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3. (U FY2000 Pl an:

* (U (%$2,068) Conplete Engi neering Devel opment Mbdel
« (U (%$750) Continue On-Board Team Trai ner Devel opnent

* (U (%1,244) sSystem Engineering and OT11l support

B. (U Oher Program Fundi ng Sunmary

To Tot al
FY 1998 FY 1999 FY 2000 FYy 2001 FY 2002 FY 2003 FY 2004 FY 2005 Compl et e Cost
(U) SCN Li ne 201300
20,000 16, 000 0 15, 900 16, 200 0 17, 300 35, 300 Cont . Cont .

Rel at ed RDT&E

(U PE 0603226E (Experinmental Eval uation of I|nnovative Technol ogy)
(U PE 0604558N ( New Desi gn SSN Devel opment)

C. (U Acquisition Strategy: Not applicable.
D. (U Schedule Profile: See attached.

R-1 Shopping List - Item No 127(pg5) of 127-(pg27)
UNCLASSIFIED

Exhibit R-2a, RDT&E Budget Item Justification (F0253)



DATE: February 1999

UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
PROGRAM ELEMENT TITLE: Navigation/ID Systems

PROGRAM ELEMENT: 0604777N

BUDGET ACTIVITY: 5
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UNCLASSI FI ED

Exhibit R-3, Cost Analysis | Date: February 1999
APPROPRI ATl OV BUDGET ACTIVITY Navi gation/ | D Systens/ 0604777N Proj ect Name and Nunber. Navi gation and El ectro-Opti cal
RDT&EN 5 Support/ F0253
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development CPIF Kollmorgen, 25,300 | 8,018 | 10/98 1,644 10/99 279 31,000 | 31,000

Northampton MA

Ancillary Hardware Development

Systems Engineering Various Various 1,000 1,000 1,800 Cont. Cont.

Licenses

Tooling

GFE

Award Fees

Subtotal Product Devel opment 26,300 | 9,018 3,444 Cont. Cont.

Remarks:

Development Support Equipment Contract Performing Total FYy99 FY 00 Target
Method Activity & Pys FY99 | Award FY00 Award Cost To Total Value of
& Type Location Cost Cost Date Cost Date Complete Cost Contract

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks:
Not Applicable
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Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation
Operational Test & Evaluation
Tooling
GFE

Subtotal T&E

Remarks:

Not Applicable

Management Support Services &
Engineering Technical Services PD SWL 2,000 230 230 Cont. Cont.
Miscellaneous Various Various 98 288 338 Cont. Cont.
Travel 266 50 50 Cont. Cont.

Subtotal Management 2,364 568 618 Cont. Cont.

Remarks:

Total Cost | 28664 | 9,586 | | 4062 | | Cont. | Cont.
Remarks:
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PROGRAM ELEMENT TITLE: Navigation/ID Systems

(U COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003FY 2004FY 2005 To Tota
Project Nunber & Title Budget Estinmate Estinmate Estimate Estinate Esti mat eEst i nat eEst i mat eConpl et ePr ogr am
We212 Al Service Conbat Identification Evaluation Test (ASClET)
4,486 3, 558 2, 469 4,042 4,113 4,168 4, 258 4,349 CONT. CONT
TOTAL 4,486 3, 558 2,469 4,042 4,113 4,168 4, 258 4,349 CONT. CONT

Quantity of RDT&E Articles: O

(U A M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  ALL SERVI CES COVBAT | DENTI FI CATI ON EVALUATI ON TEAM ( ASCl ET)
PROGRAM  (Fornmerly, the Ofice of the Secretary of Defense (OSD) sponsored Joint Air Defense Organization - Joint
Engagenent Zone (JADO-JEZ) testing.) This is a new joint service test program whose operati ons have been proportionally
assuned by the four Services under the oversight of the General O ficer Steering Commttee for Conbat Identification
(G0SC-Cl) and the Joint Conbat Identification Office (JCODO. The programis designed to conduct periodic joint

exerci ses to eval uate and assess cooperative and non-cooperative, direct and indirect, passive and active conbat
identification systens, platforns, and tactics, as well as serving as the primary test bed for evaluating research and
devel opnent in promising conbat identification technologies in a joint, tactical environnent. Per OSD direction, NATO
participation is encouraged and performance data is exchanged to ensure the opportunity for interoperability with allied
identification systens is naxim zed.

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOWPLI SHVENTS:

e (U (%4,486): Planned and prepared for 1999 test and eval uation of conbat identification platforns and systens
inthe air-to-air and ground-to-air m ssion areas.

2. (U FY 1999 PLAN:

e (U (%$3,558) Conduct test and evaluation of conbat identification platforns and systens in the air-to-air and
ground-to-air mssion areas.
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3. (U FY 2000 PLAN:

e (U (%2,469) Conduct test and evaluation of conbat identification platforms and systens in the air-to-air and
ground-to-air m ssion areas.

(U B. PROGRAM CHANGE SUMVARY FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 1,507 3,968 4,019
(V) Appropriated Value: 1,552 3,968
(V) Adjustments from Pres Budget: +2934 -410 -1,550
(U) (U) FY 2000 Pres Budget Submit: 4,486 3,558 2,469

CHANGE SUMMARY EXPLANATION:

(U) Funding: FY 1998 net increase of $2934 thousand resulted from a reprogramming of $2843 thousand for
additional planning required for the 1999 test and evaluation of combat identification platforms and systems
in the air-to-air and ground mission areas, and an increase of $38 thousand for other OSD adjustments;
decreases of $41 thousand for the Small Business Innovation Research assessment and $12 thousand for other
Navy priorities. FY 1999 net decrease of $410 thousand resulted from a decrease of $401 thousand based on
inadequate expenditures, and a decrease of $9 thousand for minor program adjustment. FY 2000 decrease of
$1,514 thousand based on inadequate expenditures, and $36 thousand for a minor program adjustment.

(U) Schedule: N/A.
(V) Technical: N/A.

(U) C. OTHER PROGRAM FUNDING SUMMARY: N/A.
RELATED RDT&E: N/A.

(U) D. ACQUISITION STRATEGY: This is a non-ACAT program and requires no specific acquisition strategy.
(U) E. SCHEDULE PROFILE: N/A.
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EXHIBIT R-3, FY 2000 RDT&E COST ANALYSIS DATE: February 1999
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Contract Performing Total FY 1999 FY 2000 Target
Cost Categories: Method Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total Value of
& Type Location Cost Cost Date Cost Date Complete Cost Contract
Subtotal Project Development 0 0 0 0 0
Remarks:
Method Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total Value of
& Type Location Cost Cost Date Cost Date Complete Cost Contract
Subtotal Support 0 0 0 0 0
Remarks:
VAR Eglin AFB , FL 10,198 3,558 MISC. 2,469 MISC. CONT. CONT. CONT.
Subtotal Test & Evaluation 10,198 3,558 MISC. 2,469 MISC. CONT. CONT. CONT.
Remarks:
Subtotal Management 0 0 0 0 0
Remarks:
Total Cost 10,198 3,558 MISC. 2,469 MISC. CONT. CONT. CONT.
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(U COST: (Dollars in thousands)

PRQIECT

NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL

TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE COVWPLETE PROGRAM

X0921 NAVSTAR d obal Positioning System (GPS) Equi pnent
23, 167 25, 855 9, 960 9, 819 10, 145 20, 032 21, 460 18, 132 CONT. CONT.

A (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  The nmission is to provide supported, affordable, integrated, and
i nteroperabl e navigation solutions to the warfighters. RDT&E funds are used to performall the non-recurring d obal
Posi tioning System (GPS) Surface Ship, Subnmarine and Aircraft Integration efforts. The Aircraft integration efforts are
required for 83 different configurations of Navy, Marine Corps and Coast Cuard aircraft in response to the CNO GPS
Integration Guidance (G G, the Public Law 103-160 and the Secretary of Defense As Soon As Possible direction of April
1996 (ASAP program). The G G directs GPS design functional characteristics for the aircraft and Public Law 103-160
directs the schedule for conpletion of all installations by 30 Septenber 2000. The GPS is a space-based radio
posi tioning and navi gation systemthat provides users with worldw de, all-weather, three-dinensional position, velocity
and precise time data based on a constellation of 24 satellites. PMNPMA-187 is the central office responsible for
funding all GPS aircraft integration RDT&E efforts perfornmed by over 20 NAVAIR program offices, dozens of DoD/ Navy field
activities and | aboratories, and dozens of contractors. The aircraft installation recurring efforts are funded
separately by PMW PMA-187 and the platformprogramoffices with APN dollars. The primary tasks to be acconplished for
each of the 83 aircraft configurations include: GPS integration design studies; acquisition of aircraft and | ab RDT&E
assets; devel opnent of test aircraft hardware and/or software designs; devel opnment of |ntegrated Logistics Support (ILS)
el ements to support test (operator and maintenance training, technical manuals); and Formal Navy Test and Eval uation
(Devel opment and Operational Test). Oher tasks include the devel opnent of new hardware systenms to neet G G
requi rements when exi sting systens are unsuitable (G NA for the T-45A; EG for the AH1Wand F/ A-18; the Digital Data
Set (DDS); the Control Display Navigation Unit (CDNU) and associated software for many different aircraft) and the
devel opnent of and nodifications to the GPS M ssion Planning Mdule for the Tactical Automated M ssion Planning System
(TAMPS)/ Joi nt M ssion Planning System (JMPS). The Surface Ship and Subnmarine integration efforts include two vitally
i mportant navigation integration initiatives. The first programis the Navigation Sensor System |Interface (NAVSSI)
devel opnent. The NAVSSI is the surface ship systemw th operational requirenent of integrating 179 systens on 161
surface ship platfornms. This operational requirenment for the NAVSSI has two distinct functions. The first is the
integration and distribution of real tine navigation and tinme sources, primarily GPS, to conbat systens, conbat support
systems, air alignment systems and support systems. The second is as the primary surface ship navigators’ electronic
workstation required to perform fully integrated Electronic Chart Display Information System for the Navy (ECDIS-N)
navigation. NAVSSI is an evolutionary acquisition development. The second surface ship development program is the
replacement of the AN/WRN-6, which is out of production and approaching obsolescence, with low cost VME card technology
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(GPS VME Receiver Card (GVRC)) conbined with Fiber Optic Antenna Link (FOAL) antenna capability. For NAVSSI ships, this
integration will be done in conjunction with NAVSSI integrations. For non-NAVSSI surface ships, PMWPNA 187 is

devel oping a | ow cost systemto replace the AN WRN-6. For subnarine systens, PMW PMA 187 is supporting ongoi ng NAVSEA
initiatives for the replacement of the AN WRN-6 systens with the GVRC card technol ogy. The Operational Requirenents
Docurrent for d obal Positioning System- Navigation Warfare, specifies that the mlitary forces shall have a jam

resi stance capability to nmeet mission requirenents in an electronically challenged environment. G ven the current
threat to GPS navigation fromjanm ng, and the increasing use of GPS by potential adversaries, RDI&E funds are required
to design, develop, and test equipnment for use on naval platforms. Funds are also required to integrate GPS

noderni zation capabilities into naval platforns. All of the above efforts are directed by, tasked by and funded by

PMNV PMA- 187.

(U PROGRAM ACCOWPLI SHVENTS AND PLANS:
1. (V) FY 1998 ACCOVPLI SHVENTS:

e (U (%$12,768) Continue integration engineering on RCG12M RC 12F, RC 12B, UC 12M UC 12B, F-14B, F-14D, VH 3D,
VH 60N, EA-6B, F/ A-18A/B, P-3, UP-3, VP-3, C 20D, C20G T-34, T-44, MH53, CH 53D, CH 53E, CH 46E, E-2C, C 9,
DC-9, TH57C, SH 60R, HH 1N, KC-130, C- 130, HC-130 aircraft.

e (U (9%9,922) Continue NAVSSI upgrade, integration engineering, |logistics elenent devel opnent and testing with
shi pboard conbat, weapons, navigation, and command and control systens. Evolutionary upgrades include
collection/distribution of precise navigation and tine data fromto gun weapons systens (MK-160 and MK-86), the
Joint Maritime Command Information System (via LAN), HAVEQUI CK Radio (WSC-3), Ring Laser Gyro Navigator (RLGN),
Conmbat DF, ATWCS, Battle Force Tactical Trainer (BFTT), Fiber Optic Digital Miltiplexing System (DMS), Doppler
Sonar Vel ocity Log (DSVL) and SQ@S-53 Sonar. Oher efforts include calibration of all navigation positional data
to Om Ship Reference Point, integration of a precise tine distribution unit, conpletion of year 2000
initiatives, integration of GPS VME Receiver Card (GVRC)/Fiber Optic Antenna Link (FOAL) and continued support
of the Coast Guard for our joint Command Display and Control (COVDAC) devel oprent and devel opment of Conputer
Based Trai ning Systens and integration of Electronic Technical Minuals. Starting efforts to be finished in
subsequent fiscal years include transition NAVSSI hardware/software into an NT conpliant environnent, chart
distribution technol ogy, radar overlay of charting segnment, integration of Theater Ballistic Mssile Defense
(TBMD) precise navigation output and bathynetric data | ogging. Continue RDT&E support of CVN-76, LHD 7 and LPD
17 Navigation integration efforts. Continue RDT&E support of the New Attack Submarine (NSSN) integration of
GVRC. Continue devel opnent of NAVSSI Conputer Based Trainer (CBT) to neet the standards of the current NAVSSI
Bl ock. Continue devel opnent of Interactive Electronic Technical Manual (IETM to neet the standards of the
current NAVSSI Bl ock.

e (U (%$477) Develop and update Naval Command, Control, Conmmuni cations, Conputers, Intelligence, Sensors and
Reconnai ssance (C4I SR) inplenentation guidance. Develop and update Naval CA4I SR m ssion to incorporate an
overarchi ng operational, systens, technical and information architectures. Conduct associated C4l SR anal yses
and studi es.

2. (U FY 1999 PLAN:
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« (U (9%9,823) Continue integration engineering on F-14B, F-14D, F/ A-18A/B, EA-6B, EP-3E, SH 60R, F-5, MH+53E, P-
3C, G 20D, T-39N, C 12, C9, CT-39G and AH 1W

* (U (%$11,000) Continue NAVSSI upgrade, integration engineering and testing with shipboard conbat, weapons,
navi gati on, and conmand and control systens. Evolutionary upgrades include all integrations required for the
support of Air Craft Carrier PlatformIntegrations, TBMD i ntegration, radar overlay integration and Extended
Range Guided Munitions (ERGM) integration. Testing of evolutionary upgrades include collection/distribution of
preci se navigation and time data fromto gun weapons systens (MK-160 and MK-86), the Joint Maritine Comrmand
I nformation System (via LAN), HAVEQUI CK Radio (WSC-3), Ring Laser Gyro Navigator (RLGN), Conmbat DF, ATWCS,
Battle Field Tactical Trainer (BFTT), Fiber Optic DM5, DSVL SQS-53 Sonar, calibration of all navigation
positional data to Ship Om Ship Reference Point, integration of a precise tine distribution unit, conpletion of
year 2000 initiatives, integration of GPS VME Receiver Card (GVRC)/Fiber Optic Antenna Link (FOAL). Begin
i ntegration of Coast Guard COVDAC charting segnment into NAVSSI. Devel op prototype for transitioning NAVSSI
har dwar e/ software into an NT conpliant environment. Continue RDT&E support of CVN- 76, LHD-7 and LPD- 17
Navi gation integration efforts. Continue RDT&E support of NSSN integration of GVRC. Continue devel oprnent of
NAVSSI Comput er Based Trainer (CBT) to neet the standards of the current NAVSSI Bl ock. Continue devel opment of
Interactive Electronic Technical Manual (IETM to neet the standards of the current NAVSSI Bl ock.

e« (U (%2,316) Initiate efforts to develop solutions to the GPS vulnerability problem and devel op conplinentary
navi gation prevention capabilities for incorporation on selected Naval air, surface, and subsurface platfornmns.
This effort includes the Research, Devel opnent, Test and Eval uation (RDT&E) of anti-jam GPS user equi pment and

prevention equipnent that is fully interoperable with all |and, sea, and air conbat applications. Anti-jamuser
equi pmrent enhancenents and prevention capabilities have been identified as a requirement in the Navigation
Warfare M ssion Need Statenent which has been validated by the Joint Oversight Requirements Council. The

mlitary forces must neet the precise position, velocity, and time requirenents defined in the Operational
Requirements Document (ORD) for Global Positioning System — Navigation Warfare. Tasks to accomplish these

requirements include: (1) perform modeling and simulation to identify specific platforms in need of a

Navigation Warfare capability, (2) coordinate research with the platforms to develop specifications and

integration documents suitable for hardware designs, and (3) develop and test equipment necessary to satisfy the

R-1 Shopping List - ltem No 127-(pg14) of 127-(pg27)
UNCLASSIFIED
Exhibit R-2a, RDT&E Budget Item Justification (X0921)



UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET DATE: February 1999

BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N

Navi gation Warfare mi ssion requirenents. These RDT&E steps are necessary to devel op hardware sol utions so

acquisition funds may be applied to the purchase and integration of the devel oped sol utions.

(U ($2,716) Initiate efforts to nodernize the navigation capability on Naval air, surface, and subsurface
platforns. The G obal Positioning Systemis nmanaged by an | nteragency GPS Executive Board (I GEB) which is
conpri sed of menbers fromthe Departnent of Defense (DoD) and the Departnent of Transportation (DoT). A

deci sion was nmade by the | GEB to nodernize the GPS signals for enhanced civilian and mlitary performance. The
i npacts of the various signal structure alternatives and the nmethod to upgrade the user equi pment nust be
identified. Funds for Research, Devel opnent, Test and Eval uation are needed to devel op user equi pment that will
i ncorporate the National Air Space (NAS) Non-Precision Approach (NPA) sole/primary |FR navigation requirenents
into Naval aviation platforns. The NPA GPS requirenent has been identified in the Federal Radi onavigation Pl an,
chairman Joint Chiefs of Staff Master Navigation Plan, and CNO’s Draft GPS Integration Guidance.

3. (U) FY 2000 PLAN:

(U) ($5,020) Continue NAVSSI upgrade, integration engineering and testing with shipboard combat, weapons,

navigation, and command and control systems . Evolutionary upgrades include all integrations required for the
support of Aircraft Carrier Platform Integrations, TBMD integration, radar overlay integration and ERGM

integration. Testing of evolutionary upgrades include collection/distribution of precise navigation and time

data from/to Aircraft Carrier Systems, TBMD, radar overlay, COMDAC Charting integration, and ERGM. Transition
NAVSSI hardware/software into an NT compliant environment. Develop interface support for CVN-76, LHD-7 and LPD-
17 Navigation integration efforts. Begin integrations with TESS, PLRS, weather tracking, IBS and TPX-42. Begin
development of the low cost GPS replacement system. Begin development for integration into emerging combat,

combat support and support systems. Continue RDT&E support of NSSN integration of GVRC. Continue development of
NAVSSI Computer Based Trainer (CBT) to meet the standards of the current NAVSSI Block. Continue development of
Interactive Electronic Technical Manual (IETM) to meet the standards of the current NAVSSI Block.

(U) ($2,315) Continue aircraft integration effort.

(U) ($2,010) Continue efforts to develop solutions to the GPS vulnerability problem and develop complimentary
navigation prevention capabilities for incorporation on selected Naval air, surface, and subsurface platforms.

This effort includes the Research, Development, Test and Evaluation (RDT&E) of anti-jam GPS user equipment and
prevention equipment that is fully interoperable with all land, sea, and air combat applications. Anti-jam user
equipment enhancements and prevention capabilities have been identified as a requirement in the Navigation
Warfare Mission Need Statement which has been validated by the Joint Oversight Requirements Council. The
military forces must meet the precise position, velocity, and time requirements defined in the Operational
Requirements Document (ORD) for Global Positioning System — Navigation Warfare. Tasks to accomplish these
requirements include: (1) perform modeling and simulation to identify specific platforms in need of a

Navigation Warfare capability, (2) coordinate research with the platforms to develop specifications and

integration documents suitable for hardware designs, and (3) develop and test equipment necessary to satisfy the
Navigation Warfare mission requirements. These RDT&E steps are necessary to develop hardware solutions so
acquisition funds may be applied to the purchase and integration of the developed solutions.

(U) ($615) Continue efforts to modernize the navigation capability on Naval air, surface, and subsurface
platforms. The Global Positioning System is managed by an Interagency GPS Executive Board (IGEB) which is
comprised of members from the Department of Defense (DoD) and the Department of Transportation (DoT). A
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deci sion was nmade by the | GEB to nodernize the GPS signals for enhanced civilian and mlitary performance. The
i npacts of the various signal structure alternatives and the nmethod to upgrade the user equi prent nust be
identified. Funds for Research, Devel opnent, Test and Eval uation are needed to devel op user equi pment that will
i ncorporate the National Air Space (NAS) Non-Precision Approach (NPA) sole/primary |FR navigation requirenents
into Naval aviation platforns. The NPA GPS requirenent has been identified in the Federal Radi onavigation Pl an,
chairman Joint Chiefs of Staff Master Navigation Plan, and CNO’s Draft GPS Integration Guidance.
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B. (U PROGRAM CHANGE SUMVARY

(U FY 1998: Fundi ng change of -$179K for SBIR reduction; +$250K for BTRs. FY 1999: Funding change of —$60K for
revised economic assumptions; -$14K for civilian personnel under execution; -$118 for CAAS. FY 2000: Funding
change of =$45K for NWCF rates; -$131K for inflation adjustments.

(U) Schedule: None.

(U) Technical: None.

(U) COST: (Dollars in thousands)
C. (U) OTHER PROGRAM FUNDING SUMMARY: (Dollars in thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY2004 FY2005 TO TOTAL
ACTUAL ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE COMPLETE PROGRA

(U) O&MN PE#: 0305164N 2,811 1,378 2,236 2,428 2,494 2559 2,594 2,659 cont. cont.
(U) OPN Line #26570 4,824 9,502 8,518 9,987 9,295 9,409 9,618 9,283 cont. cont.

(U) APN-Common Avionics 54,234 29,338 9,259 17,867 14,108 24,162 13,417 13,414 cont. cont.
(U) RELATED RDT&E: None

D. (U) ACQUISTION STRATEGY: NOT APPLICABLE FOR PROJECT X0921, ALL MILESTONES AND SCHEDULES ARE COMPLETED
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BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N
Exhibit R-3 Cost Analysis (page 1) Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N PROJECT NAME AND NUMBER: X0921
NAVSTAR GPS Equipment
Contract | Performing Total FY99 FY00 Target
Method Activity & Pys FY99 | Awar | FY00 | Award Cost To Tota Value of
Cost Categories & Type Location Cost Cost d Cost Date Complete | Cost Contract
Date

Product Dev (F-14B) SS Grumman Aero 9,466 2,000 12/98 | O 0 11466
Product Dev (F-18B) SS Boeing 12,814 | 3,096 | 12/98 | O 0 15,910
Product Dev (S-3B, F-14D, C12, Various Other Contracts 233,240 | 2,173 | Va 2804 | Var Cont Cont
€etc)
Product Dev (SSC-SD) NA SSC-SD 38481 | 8494 | 10/98 | 3,234 | 10/99 Cont Cont
Product Dev (Other Inhouse) NA Various Field Act | 430,063 | 7,814 10/98 | 2,983 10/99 Cont Cont

Subtotal Product Devel opment 724,064 | 23,577 9,020 Cont Cont
Remarks:
Support Various | Various 12,710 0 0 12,710

Subtotal Support 12,710 0 0 0 12,710
Remarks
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Exhibit R-3 Cost Analysis (page 2) Date: February 1999 |
APPROPRIATION/BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N PROJECT NAME AND NUMBER: X0921
NAVSTAR GPS Equipment
Contract | Performing Total FY99 FY00 Target
Method Activity & PYs FY99 | Award | FY00 | Award Cost To Total | Vaueof
Cost Categories & Type Location Cost Cost | Date Cost Date Complete | Cost | Contract
T&E (NAWC PAX) NA NAWC PAX 8,353 | 878 10/98 | 338 10/99 Cont Cont
Subtotal T&E 8,353 | 878 338 Cont Cont
Remarks
Project Management Support T&M DCS Corp, San 1,600 | 1,400 601 Cont Cont
Diego
Subtotal Management 1,600 1,400 601 Cont Cont
Remarks
Total Cost | 746,727 | 25,855 | | 9,960 | | Cont | Cont |
Remarks
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PROGRAM ELEMENT TITLE: Navigation/ID Systems

(U COST: (Dollars in thousands)
PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL

TITLE ACTUAL ESTI MVATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

X2303 Conbat Survivor Evader Locator (CSEL)

447 0 0 0 0 0 0 0 0 1291

(U A (U M SSION DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: I n response to a Joint Menorandum of 21 Sept 95 from

(U COsT:

the Secretary of Defense and the Director, Intelligence Comunity, CSEL is being devel oped as a joint service
program wi th RDT&E funding provided by the Air Force as the |ead service. The menorandum directed the

devel opnent and procurenent of an inproved Conbat Search And Rescue (CSAR) systemto fulfill the CSEL M ssion
Needs Statenent (MNS) as validated by the Joint Requirenents Oversight Council (JROC), to include providing GPS
preci sion positioning service, dual frequency (Y Code) capability to the survivor and rescuers. The CSEL system
consists of three segnents: 1) the user segnent, which includes a new self-locating hand-held survival radio
with GPS and OTH data burst capability; 2) the Over-The-Horizon (OTH) Conmuni cations relay segment conprised of
satellite-based data relays; and 3) the Gound segnent nmade up of a conmunications distribution and di spl ay

network. The OTH segnment will rely on the use of existing DoD and ot her Agency assets to meet threshold
requirenents. Future inprovenments will evaluate use of nobile satellite comercial services for neeting
obj ective OTH data comuni cation requirements. The G ound segnment will include the Navy UHF Base Stations, a GCCS

communi cati ons segnment and Joint Service Rescue Center (JSRC) for receipt and display of survivor OTH data and
OTH transm ssions to the survivor. Rescue Response Cells include primary |ocations where rescue activities are
pl anned and coordi nated, such as Joint Rescue Coordination Centers, ships and Command and Control nodes. The
Navy effort consists of: (1) |ead devel opnment of the ground system conmunications architecture; (2) acquire and
install conmunications distribution equipnent at four UHF Base Stations in Hawaii, Diego Garcia, Norfolk, VA and
Siganello, IT;, (3) develop Navy Joint Maritime Command Information System (JMCIS) segnent; (4) test Air Force
CSEL GCCS segnent before subnission to DI SA; and (5) procure and plan support of Navy acquisition requirenents.

(Dol lars in thousands)

(U PROGRAM PLANS:

2. (U FY

1998 ACCOWVPLI SHVENTS:

(U ($70) Conduct shipboard rescue center integration analysis.

R-1 Shopping List - Item No 127-(pg20) of 127-(pg27)
UNCLASSIFIED
Exhibit R-2a, RDT&E Budget Item Justification (X2303)



UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N
PROGRAM ELEMENT TITLE: Navigation/ID Systems

e (U (%$104) EMD System assessnent.
e (U (%$123) Support to command and control anal ysis.
e« (U (%$71) Complete training requirenents.

e (U (%9) Devel op & update Naval Command, Control, Conmunications, Conputers, Intelligence, Sensors and
Reconnai ssance (C4ISR) inplenmentation guidance. Develop & update Naval C4l1 SR mission to incorporate overarching
operational, systens, technical and information architectures. Conduct associated C4l SR anal yses and studi es.

e (U (%$70) User survey and analysis of in-service requirenents

(U B. (U PROGRAM CHANGE SUMVARY:
CHANGE SUMMARY EXPLANATI ON:

(U FY 1998: Funding change of -$14K for Congressional undistributed general adjustnents, -$2K for BTR issue.

C. (U OTrHER PROGRAM FUNDI NG SUMVARY: (Dol lars in thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY2004 FY2005 TO TOTAL
ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
(U O&W PE# 0708017N 1,000 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000 Cont Cont
(U OPN PE# 0708017N 2,713 13, 741 18, 369 18, 483 7,424 7,103 6, 878 5, 866 Cont Cont

(U RELATED RDT&E: None
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D. (U ACQU STI ON STRATEGY: *

FY 1998 FY 1999 FY 2000 FY 2001
Program 4Q - MSIIITA 3Q - Ml 3Q - MsIV
M | est ones
Engi neeri ng
M | est ones
T&E 4Q - QA 2Q - | OT&E
M | est ones
Cont ract 3Q - Full
M | est ones Pr oducti on

*The CSEL programis a joint service programwith the Air Force as lead. The Air Force provided funds to initiate
t he program and acconplish the m|estones prior to FY98.
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(U COST: (Dollars in thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTIMATE  ESTI MATE COWPLETE PROGRAM

X2313 Situational Awareness Beacon with Reply (SABER)
4,610 6, 993 3, 317 1, 147 1, 130 1,161 1,189 1, 217 cont. cont.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The SABER system provides critical battlefield/ operating area
situational awareness and friendly ID capabilities by uniting GPS and communi cati ons technol ogi es. The SABER system
consists of a GPS receiver and two-way radi o capabl e of Over-The-Horizon (OTH) and Line-O-Sight (LOS) secure and non-secure
communi cations, plus a Collection of Broadcast From Renote Assets (COBRA) transmitter. The GPS receiver provides an
accurate position of the user which is broadcast over the various RF links for reception by other SABER beacons. Wen a
correctly encoded interrogation signal is received by the SABER, it transnmits a reply via the radio of the users
identification, position, heading, and speed. The interrogating system can be any member of the user's command and control

structure. Additionally, SABER-equipped units who are preparing to launch an attack will send an intent-to-shoot LOS

transmission indicating the target position and a kill radius. All SABER units on the network will compare the area with

their own position. If an overlap exists, a “Don’t Shoot” reply is sent to prevent fratricide. Three basic configurations

will be developed and produced: self-contained (for amphibious forces and ground forces); integrated with NAVSSiI(for ships

so equipped); integrated with CDNU (in aircraft so equipped).

(U) PROGRAM PLANS AND ACCOMPLISHMENTS:
1. (U) FY 1998 ACCOMPLISHMENTS

e (U) ($542K) Conduct and support joint exercises utilizing ACTD systems.
* (V) ($865K) Systems Engineering for studies for shipboard and aircraft integration.
« (U) ($845K) Procure technical data.

* (V) ($846K) System engineering analysis, modeling, and simulation of combat and friendly identification
concepts.

e (U) ($149K) Developmental testing of YEAR 2000 and encrypted waveform components.

e (U) ($1,228K) Fabrication of upgraded ACTD models for exercises and demonstrations.

¢ (U) ($135K) Develop and update Naval Command, Control, Communications, Computers, Intelligence, Sensors and
Reconnaissance (C4ISR) implementation guidance. Develop and update Naval C4ISR mission to incorporate an
ovzratrcg_ing operational, systems, technical and information architectures. Conduct associated C4ISR analyses
and studies.

2. (U) FY 1999 PLANS:
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e (U (%$5,975) Devel opnent, fabrication, test, and eval uation of Engi neering Devel opnent Mbdel (EDM of SABER st and
al one configuration.

* (U (%$85) Systens Engineering for C4l SR integration.

e (U (%$375) Systemengineering for transition of SABER from ACTD to a fornmal acquisition programin conformance
wi t h DODI NST 5000 seri es.

* (U (%$225) Prototype devel opnent and denonstration of integrated SABER/ aircraft and shipboard configuration.
Syst em engi neering anal ysis of SABER/ NAVSSI integration.

* (U (%$333) System engineering nanagenent of EDM devel opnment and operational testing.

3. (U FY 2000 PLANS:
e (U) (%$289) System engineering analysis for C4l SR i ntegration.

e (U (%$1964) Devel opnental, qualification, and environnental test of SABER EDM syst ens.
¢ (U (%$100) Conduct Operational Test and Eval uati on of SABER systens.

* (U) (%$964) System engineering and devel opnental test of prototype integrated SABER/ aircraft and shi pboard
confi gurati on.

B. (U PROGRAM CHANGE SUMVARY:
(U FY 1998: Fundi ng change of -$1, 131K for SBIR realignnent: -$567K for Congressional recession. FY 1999
Fundi ng change of -$25K for revised econom ¢ assunptions. FY 2000: Fundi ng change of -$36K for inflation
adj ust ment s.

(U) Schedul e: FY 1998: Conpetition for Engineering Devel opnent Models and initial production deferred to FY 1999
rel easing funds for exercises and denonstrations.

(U) Technical : None.
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(U COsT:

C. (U OTHER PROGRAM FUNDI NG SUMVARY:

(Dol lars in thousands)
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(Dol l ars in thousands)

DATE: February 1999

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
ACTUAL  ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE  PROGRAM
(U) OPN #285100: 0 1,022 4,178 4,336 4,735 3,304 3,373 3, 443 CONT. CONT.
(U O&WN #AG SAG 1A4A 908 970 1, 966 3,578 3,923 6, 555 6, 723 6, 898 CONT. CONT.
D. (U SCHEDULE PROFI LE:
FY 1998 FY 1999 FY 2000
Program 20 Ml estone 11
M | est ones 3Q - Mlestone III
Engi neeri ng 3Q - PDR
M | est ones 1Q - CDR
T&E 2Q - FAT
M | est ones 3Q - OPEVAL
Cont ract *3Q Acquisition 2Q Contract 1Q - Contract Award
M | est ones Package Conp. Awar d ( EMD) (LRI P)
e The SABER programis an ACTD program The Navy has provided the funds for concept design, test, and nilestone

acconpl i shment
FY96 and $700K in FY97.

R-1 Shopping List - Item No 127-(pg25) of127

-(pg27)
UNCLASSIFIED

prior to FY98 through reprogrammi ng within Navy PE#: 0604777N, project X0921 in the amount of $796K in

Exhibit R-2a, RDT&E Budget Item Justification (X2313)



UNCLASSIFIED
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BUDGET ACTIVITY: 5 PROGRAM ELEMENT: 0604777N PROJECT NUMBER: x2313
Exhibit R-3 Cost Analysis (page 1) Date: February 1999
FY 1999/ Budget Activity 5 | PROGRAM ELEMENT : 0604777N SABER Project Number:X2313
Contract | Performing Total FY99 FY00 Target
Method | Activity & Pys FY99 | Award | FY00 | Award Cost To Total Vaue of

Cost Categories & Type Location Cost Cost | Date Cost Date Complete | Cost Contract
ACTD Hardware CPFF Southwest 1,228 1,795

Research Inst.-San

Antonio TX
Engineering Development Model | CPI Competitive 5975 | 10/98 | 1,964 | 10/99 Cont 9,000
System Engineering WR SPAWAR-SYS. 1,754 | 659 10/98 | 989 10/99 Cont Cont

CEN. San Diego
Engineering Services CPFF ARINC INC./CSC | 250 100 10/98 | 100 10/99 Cont Cont

San Diego

Subtotal Product Devel opment 3,232 | 6,734 3,053 Cont Cont

Remarks:
ACTD Exercise Support WR SPAWAR -SYS. | 700 100 800

CEN. Charleston

Subtotal Support 700 100 800

Remarks
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PROGRAM ELEMENT: 0604777N

DATE: February 1999

PROJECT NUMBER: x2313

Exhibit R-3 Cost Analysis (page 2)

Date: February 1999

FY 1999 / Budget Activity 5

| PROGRAM ELEMENT : 0604777N

SABER Project Number:X2313

Contract | Performing Total FY99 FY00 Target
Method | Activity & Pys FY99 | Award | FY00 | Award Cost To Totd | Vaue of
Cost Categories & Type Location Cost Cost | Date Cost Date Complete | Cost | Contract
TEMP Development CPFF ARINC INC. San 418 Cont Cont
Diego
Operational Evaluation OPTEVFOR 100 10/99 100
Subtotal T&E 418 100 Cont Cont
Remarks
Project Management Support CPFF DCS Corp San 350 159 10/98 | 164 10/99 Cont Cont
Diego
Subtotal Management 350 159 164 Cont Cont
Remarks
Total Cost | 4610 [ 6,993 | 3317 | | Cont | Cont
Remarks

R-1 Shopping List - Item No 127-(pg27) of 127-(pg27)

UNCLASSIFIED

Exhibit R-3, Project Cost Analysis



