
JSTARS & JSTARS Recap & Future USAF SAR/GMTI Ra-
dar & C4I

Status: New Development
System Type: Airborne SAR/MTI Radar & C4I System

Program Briefing
JSTARS (Joint Surveillance Tar-

get Attack Radar System) is a US Air
Force/US Army effort to mount the
AN/APY-3 multimode synthetic aper-
ture radar (SAR) with ground moving
target indication (GMTI) in a Boeing
707, for battlefield surveillance pur-
poses. Development aircraft flew in
the first Gulf War, and JSTARS has
been extensively used in Iraq, Af-
ghanistan, Libya, and elsewhere.

The last of 19 platforms was deliv-
ered in March 2005. With production
ended, the APY-3 has been upgraded
on an ongoing basis, with all plat-
forms brought to Block 20 standard by
the end of 2005. A six-year, $532
million upgrade & support contract
was awarded to Northrop Grumman
in November 2005.

In 2007, with the follow-on E-10A
SAR/GMTI Multi-Sensor Command
and Control Aircraft (MC2A) finally
cancelled, it looked like JSTARS
would get even more technology
transfers, and perhaps complete next
generation systems such as the MP-
RTIP radar (see report). In June 2008,
Congress approved $85 million in the
war supplemental to begin funding a
version of the MP-RTIP for JSTARS.
But by 2012, the Air Force had not
come up with a definite plan for either
upgrading or replacing JSTARS, or
their 1970s-era Boeing 707 platforms.

A solid state upgrade to the APY-3
has resulted in a re-designation to
AN/APY-7, rather than a different
APY-3(V) version. Perhaps the Air
Force was insecure about the US
Navy’s newer AN/APS-149(V) radar,
thought by some to be superior to
JSTARS (“oh, but not to the APY-
7!”).

In the February 2015 FY16 budget,
the USAF finally enacted formal
plans for a Next-Generation
JSTARS, now referred to as JSTARS
Recapitalization (JSTARS Recap).

But according to one Air Force offi-
cial in 2014, “The intent is to build a
capability that provides an equivalent
to JSTARS. The Air Force is not plan-
ning to make it fundamentally differ-
ent or make it significantly better in
performance. The current capability is
fantastic. The initial intent is to get a
replacement out quickly and have the
ability to spiral in better capability
later on.”

The most important difference is
plans to use a more efficient/cheaper
business jet platform (compared to the
relatively ancient and inefficient Boe-
ing 707), though Boeing is expected
to offer a 737-based solution, drawing
on the 100+ P-8 Poseidons currently
in production (and Teal Group ex-
pects that to be a very good alterna-
tive, if the Air Force doesn’t want to
actually lose capability with only half
the crew of JSTARS aboard a busi-
ness jet…).

But despite the “not significantly
different” sensors or capabilities
planned, this was still scheduled as a
10-year development effort, with full
operational capability (FOC) origi-
nally not expected until late 2026. In
February 2015, JSTARS Recap was
still a pre-Major Defense Acquisition
Program (MDAP) that would conduct
Milestone A in 3QFY15 and not
award EMD (Milestone B) until
4QFY17 (and Teal Group certainly
expected delays, protests, reconsid-
erations, and more delays to these
dates). Low Rate Initial Production
(LRIP) would only occur next decade,
procuring 3 aircraft aimed at achiev-
ing IOC in 4QFY23. The remaining
12 aircraft would be procured in full
rate production (FRP) to support a
Full Operational Capability (FOC) in
4QFY26 (2QFY28 by the February
2018 budget).

As an ear ly indicat ion that
JSTARS Recap will see delays (re-
member, this is to replace a relatively
new JSTARS system with a system
that has the same capabilities…),
funding was almost immediately re-
duced and schedules extended. In
February 2015, the President’s
Budget decreased FY16 JSTARS Re-
cap funding by $289.8 million be-
cause the draft acquisition strategy
was revised to put more emphasis on
the upfront TMRR (Technology
Maturation and Risk Reduction)
phase, addressing top integration
risks. As a result, the TMRR phase
was extended to 14 months, allowing
the government adequate time to vali-
date industry’s system-level design
maturity/readiness.

As a more recent indication of
what we forecast as a long and wind-
ing road, in mid-2016 Northrop
Grumman, Boeing, and Lockheed
Martin completed the 11-month
JSTARS Recap pre-EMD TMRR ef-
fort. In December 2016, the USAF
released the EMD request for propos-
als (RfP) for JSTARS Recap. In 2016,
Raytheon and Northrop Grumman
were working under contracts worth
$60 million and $70 million to per-
form radar risk reduction work for
JSTARS Recap.

In 2017, although the USAF had
not yet to off icial ly chosen
Northrop’s radar, the Air Force noti-
fied Raytheon that its “Archimedes”
radar was no longer under considera-
tion for Recap. In late 2017, Raytheon
protested the US Air Force’s decision.
By January 2018, the GAO had dis-
missed Raytheon’s protests –
Northrop would develop the Recap
radar.

But then it all started to go wrong
– kinda’ as we have always forecast.
Since September 2017, numerous Air
Force leaders have begun to question
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replacing JSTARS with a like-for-like
system, and began considering alter-
native platforms – stealthy, UAVs,
etc. – that could perform the mission
with a greater chance of surviving in
an A2/AD (Anti-Access/Area Denial)
environment. In February 2018, the
Air Force announced it intended to
cancel the JSTARS Recap program,
with funding to end after FY19, de-
spite its 2016 plan for a $6.9 billion
EMD phase – and $417 million al-
ready budgeted to be spent in FY19.

By May 2018, Congress countered
with a US legislative provision that
would require the USAF to proceed
with the JSTARS Recap program, and
also approved legislation which re-
stricts funding for the Advanced Bat-
tle Management System (ABMS)
initiative proposed as an alternative to
JSTARS Recap in the Air Force’s
FY19 budget request, as well as a
portion of the proposed divestment of
legacy JSTARS aircraft.

There will likely be at least another
decade of JSTARS Recap radar & C4I
RDT&E funding and legacy JSTARS
radar & C4I Upgrade & Support fund-
ing, probably worth billions of dol-
lars. But due to the uncertainties, we
have separated out our forecast into
Future USAF SAR/GMTI Radar &
C4I forecast lines, with final contrac-
tors still Undetermined. At some point
in the future, but probably not for a
decade, the brilliant JSTARS will be
retired and hopefully replaced.

Executive
US Air Force US Army
Electronic Systems Center (ESC) Communications-Electronics Command (CECOM)
Hanscom AFB, MA 01731-5000 Ft. Monmouth, NJ 07703-5304

Manufacturers

Primes

Northrop Grumman Corp. Northrop Grumman Corp.
Airborne Ground Surveillance Northrop Grumman Norden Systems

and Battle Management P.O. Box 5300
2000 West NASA Blvd. Norden Place
Melbourne, FL 32902 Norwalk, CT 06856
tel: (321) 951-5447 tel: (203) 852-5000
(JSTARS prime/systems integrator) (APY-3 radar system)

Motorola, Inc. Cubic Corp.
Communications Div. Cubic Defense Systems, Inc.
8201 East McDowell Rd. San Diego, CA 92123
Scottsdale, AZ 85252-1417 tel: (619) 277-6780
tel: (602) 949-3186 (Surveillance and Control Data Link [SCDL];
(TSQ-132/168 GSMs; CGS) Ground & Air Data Terminals [ADT])

Subcontractors

 AAI Corp., Hunt Valley, MD:
Maintenance Training System
(MTS)

 Carroll Touch: Programmable dis-
play units

 Ceridian Corp., Minneapolis, MN:
Programmable signal processor

 Compaq: AlphaServer ES40CV
computer systems for Block 20
JSTARS

 Computing Devices International,
Bloomington, MN: Signal proces-
sors and mass storage

 Digital Equipment Corp.: Air-
borne processors

 DME Corp., Orlando Test Sys-
tems, Orlando, FL: Depot test sys-
tems

 DRS Laurel Technologies: Cable
harnesses, display console integra-
tion, electronic panel and junction
box integration

 General Dynamics: CRP COTS ra-
dar signal processors (2000+)

 Hartman Systems Inc.: Graphic
displays

 Innovative Concepts: Personal
Computer Improved Data Mo-
dems (PCIDMs) to link with F-16s
and AH-64s

 Interstate Electronics Corp., Ana-
heim, CA: Graphic displays

 E-Systems, Serv-Air, Greenville,
TX: Base supply services

 Figgie International, Interstate
Electronics: Graphic displays

 Intel: Pentium Pro PC
 Litton Industries, Guidance &

Control Systems Div., Woodland
Hills, CA: Inertial measurement
unit

 Magnavox Electronic Systems,
Fort Wayne, IN: UHF communi-
cation systems
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 Miltope, Melville, NY: Message
page printer

 Motorola Government Electron-
ics: Digital display processor key-
board

 National Instruments, Austin, TX:
LabVIEW software

 Orbit International Corp., Haup-
pauge, NY: Workstation keyboard

 PAR Government Systems Corp.,
New Hartford, NY: Software engi-
neering

 Phoenix International, Orange,
CA: Rugged COTS computer stor-
age systems

 Raytheon Company, Lexington,
MA: Model 866 VAX servers and
Model 920 workstations

 RF Products Inc., Camden, NJ:
VHF co-location finder

 Rockwell Collins, Cedar Rapids,
IA: FMS-800 Flight Management
System; avionics upgrades;
Weapon System Trainers/Naviga-
tor Training Systems
(WSTs/NTSs)

 Rolm Corp.: Computers
 SAIC: Common Ground Station

team member
 Telephonics Corp., Huntington,

NY: Intercom control systems
 Teradyne, Boston, MA: M910

Digital Test Instrument, LASAR
digital simulation software

 World Auxiliary Power Co.,
Alameda, CA: Auxiliary power
unit

Functional Description
Configuration

AN/APY-3—The AN/APY-3 is a
side-looking multimode synthetic ap-
erture radar (SAR) with a phased-ar-
ray antenna, mounted in a special 24
foot long “canoe” under the belly of
the E-8 JSTARS (Joint Surveillance
Target Attack Radar System) aircraft.
The APY-3 provides surveillance of
the battlefield to give field command-
ers a clear picture of enemy and
friendly dispositions and movement.

The APY-3 is generally operated
in a wide-area surveillance/MTI
(moving target indicator) mode which
provides a comprehensive picture of
the battlefield area, and allows field
commanders to determine the motion
of enemy mechanized and motorized
formations on the battlefield. A syn-
thetic aperture radar/fixed target indi-
cation mode can be used to acquire
stationary targets as well as fixed
structures. The APY-3 can also be
used in a low-reflectivity indication
mode, high resolution ground map-
ping mode, ground beacon interroga-
tion mode, and weapons data link
mode. The JSTARS can be used for
intelligence gathering as well as tar-
geting for deep-attack weapons such
as Army TACMS.

Radar system elements include a
Pulse Compression Unit, Radar Con-
trol Unit, Radar Transmitter, Phased-
Array Antenna, Special Purpose

Processor, Receiver A/D, High Power
Combiner, Exciter, and Antenna
Servo Electronics.

The antenna scans electronically in
azimuth, and is steered mechanically
in elevation from either side of the
aircraft.

AN/TSQ-132/168 Ground Station
Modules (GSMs)—Block I Medium
(AN/TSQ-132) and Light GSMs
(AN/TSQ-168) receive data from the
airborne JSTARS aircraft during its
surveillance mission and disseminate
the intelligence and targeting infor-
mation to Army C3I nodes via wire or
radio, enabling integrated battle man-
agement, surveillance, targeting, and
interdiction plans to be developed and
executed using near real-time data.

Block I GSMs utilize the same
prime mission equipment, but are be-
ing mounted on different platforms
(see Platforms below).

Common Ground Station
(CGS)—The Block II GSM, called
the Common Ground Station (CGS),
has been developed to integrate sig-
nal, imagery, and other intelligence
processing into a single ground sta-
tion, resulting in enhanced battle man-
agement as well as significant cost
savings. It will eventually integrate
imagery and other intelligence from
Apache Longbow, Airborne Recon-
naissance Low, IEWCS, and other
platforms, in addition to JSTARS.
The CGS is the P3I follow-on to the
Light GSM.

The CGS includes an open system
architecture using standard industry
modules, increased operational capa-
bilities, and enhanced modularity of
line replaceable units (LRU) for com-
monality/standardization for sub-
sequent export to other Intelligence
and Electronic Warfare (IEW) sys-
tems. CGS has a large COTS content
and an 84% software reuse rate. The
CGS supports the existing JSTARS
LGSM functionality, with the addi-
tion of secondary imagery dissemina-
tion (SID), and provides growth
capability to support future P3I re-
quirements.

The CGS EMD phase has been
bypassed, with immediate production
to result in reduced costs and speedier
fielding.

JSTARS Recapitalization (Re-
cap) (2015)—PE# 0307581F
NextGen JSTARS, Proj. #650003
JSTARS Recapitalization (Recap) is
to fund JSTARS Recap, an updated
version of JSTARS, likely on a busi-
ness jet. The missions (and, largely,
the capabilities) will be the same as
the legacy JSTARS, just more afford-
able and more sustainable (and more
upgradeable), despite USAF infer-
ences below that this would be a new
capability.

As described in the FY16 USAF
budget in February 2015: JSTARS
Recap is a manned aircraft replace-
ment for the legacy E-8C JSTARS
that will provide decision superiority
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via tactical Battle Management, Com-
mand and Control (BMC2) and Bat-
tlespace Awareness (BA) across the
full Range of Military Operations
(ROMO). Armed with an on-board
crew, powerful radar, and robust com-
munications and information sys-
tems, it will enable theater ground and
air commanders to make quick deci-
sions with decisive results during
complex and rapidly unfolding opera-
tions. It will be the only Theater Air
Control System (TACS) node with a
wide-area ground surveillance sensor,
and will provide commanders with
‘fail forward’ distributed control of an
assigned area at the edge of the battle-
field. Capabilities will include near-
real-time wide-area surveillance
(WAS) and targeting information on
wheeled and tracked vehicles, slow-
moving rotary and fixed wing aircraft,
rotating antennas, jammers, dismount
targets (personnel on foot), and sta-
tionary ground/surface targets (in-
cluding maritime). SAR imagery will
enable both terrain imaging and sta-
tionary target location. The system is
designed for day and night worldwide
deployment in all weather conditions.

JSTARS Recap will be the most
cost-effective and operationally-ef-
fective materiel solution derived from
the DoD’s Joint Capability Integra-
t ion and Development System
(JCIDS) process, which (as of Febru-
ary 2015) included a completed Initial
Capability Document (ICD), Analy-
sis of Alternatives (AoA), and draft
Capability Development Document
(CDD).

JSTARS Recap will enhance the
warfighter’s ability to achieve the
joint vision of combat operations by
integrating current and mature sub-
system technologies onto a commer-
cially available business class jet. It
will deliver advanced battle manage-
ment aids and information fusion
technologies to enable rapid decisions
by automating tracking and address-
ing time-critical targets for surface
and land forces. JSTARS Recap will
address the downward sustainment

trends with the aging E-8C fleet and
focus on the warfighter’s highlighted
mission area gaps.

The JSTARS Recap program will
consist of multiple efforts (reflected in
the R-3), culminating in the integra-
tion of four major subsystems. The
major subsystems include: BMC2
subsystem; Sensor subsystem; Air
Vehicle subsystem; Communications
subsystem. The USAF has developed
and maintained the system’s govern-
ment reference architecture which ad-
heres to an Open Systems
Architecture (OSA) and shapes how
industry will plan their integration ac-
tivities towards this materiel solution.

The USAF has allocated resources
to support internal System Engineer-
ing and Integration activities aimed at
bolstering competition, improving af-
fordability, and reducing overall
weapons system life-cycle costs. To
instill affordability and strategic agil-
ity the government is pursuing an
OSA. The net result of this techni-
cal/business approach is to ensure the
design of the system is adaptable/flex-
ible to meet changing threats, which
includes a responsive industrial base.

This program is in Budget Activity
05, System Development and Dem-
onstration (SDD) because it is con-
ducting engineering and
manufacturing development (EMD)
tasks aimed at meeting validated re-
quirements prior to full-rate produc-
tion. MDD acquisition decisions are
expected to happen in 2QFY15, al-
lowing the program to enter the
TMRR phase, with an expected MS B
decision in 2017.

Activities will also include studies,
analyses, and risk reduction activities
addressing all subsystems to support
both current program planning/execu-
tion and future program Planning.

Platforms
The AN/APY-3 radar and related

systems are mounted in a modified
Boeing 707-300C, designated E-8A
in the prototype form, and E-8C in the
production model. The two E-8As
will be brought to the “C” standard.

The Block I Medium GSM is
housed in a standard S280 shelter and
mounted on a 5-ton truck. The Block
I Light GSM is housed in a Standard
Integrated Command Post Shelter
(SICPS) and mounted on a High-Mo-
bil i ty Mult i-Purpose Wheeled
Vehciel (HMMWV).

The Block I Heavy GSM involves
integrating the mission equipment
into a command and control vehicle
(C2V) which is a M2 Bradley variant.

The Common Ground Station
(CGS) is mounted on HMMWVs.

Variants/Related Systems

AGS—NATO’s Airborne Ground
Surveillance (AGS) requirement is
for a high altitude airborne system
closely matching JSTARS’s abilities.
Northrop Grumman has proposed
JSTARS, and it has a good chance of
being chosen.

AN/APY-3—This is the basic radar
system used aboard the E-8 JSTARS
aircraft.

AN/AYK-14—Each E-8 aircraft has
a single AYK-14 processor controller
that links the four programmable sig-
nal processors.

AN/TSQ-132 MGSM—This is the
designation of the Block I Medium
Ground Surveil lance Module
mounted in a S280 shelter on a 5-ton
truck.

AN/TSQ-168 LGSM—This is the
designation of the Block I Light
Ground Surveil lance Module
mounted on a HMMWV.

ASTOR—The Airborne Stand-Off
Radar is a British program for an air-
borne SAR MTI, planned on a busi-
ness jet platform.

Common Ground Station
(CGS)—The CGS is the Block II
Ground Station Module now being
developed.

IGSM—The Interim Ground Sur-
veillance Module was built to operate
with prototype JSTARS aircraft, and
served in the Gulf War.
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VSTARS—The Virtual Surveillance
Target Attack Radar System is a
JSTARS radar surveillance simulator
developed by Northrop Grumman.

Contract Briefs
The following is a listing of con-

tract announcements that have been
made by the Pentagon involving the
award of, or modification to, unclass-

ified prime contracts with a base value
of $5 million or more since the begin-
ning of FY03 (10/1/02).

Date Contract Number Agency Obligation Details

Northrop Grumman
9/9/2005 F19628-02-C-0022 ESC $7,800,000 FPIF contract for replacement of Antenna Servo Electronics (ASE)

shop replaceable units on the Joint Surveillance Target Attack
Radar System fleet; preparation of a TCTO.

11/21/2005 FA8708-06-D-0001 ESC $0 Increment as part of a $532,000,000 cost reimbursement fixed
price contract to procure improvements, which will increase the
performance capability, reliability and maintainability of the
JSTARS aircraft.

Northrop Grumman, Airborne Ground Surveillance & Battle Mgmt
3/5/2003 F19628-01-C-0015 ESC $7,923,264 FPIF contract to validate a new source of supply for the beryllium

oxide silicon carbide included in the transmitted wave tubes in the
JSTARS aircraft.

5/30/2003 F19628-01-C-0015 ESC $7,500,000 Modification contract to validate a new source of supply for the
high power combiner output assembly in the Joint Surveillance
Target Attack Radar System aircraft.

Funding History
RDT&E ($ Millions) FY11* FY12 FY13* FY14 FY15* FY16** FY17 FY18* FY19** FY20**

PE# 0604770F/0207581F JSTARS
168.9 72.0 24.2 27.3 — — — — 14.9 13.9

PE# 0307581F Next-Gen JSTARS
— — — — 73.1 44.3 113.3 417.2 — —

Procurement ($ Millions) FY03 FY04 FY05 FY06 FY07 FY08* FY09 FY10 FY11* FY12**

Air Force Aircraft Procurement BA 4: Other Aircraft
E-8C 260.0 — — — — — — — — —
(quantity) (1) — — — — — — — — —

Procurement ($ Millions) FY11* FY12 FY13* FY14 FY15* FY16** FY17 FY18* FY19** FY20**

Air Force Aircraft Procurement (APF) BA 5: Modification of Inservice Aircraft
Other Aircraft
E-8 Modifications 188.5 22.6 59.3 56.0 — 18.0 28.9 16.2 22.9 14.9
E-8 Spares 6.7** n/a n/a n/a n/a n/a n/a n/a n/a n/a

*Appropriation
**Request
#Not including FY14 OCO funding request
NOTE: AN/APY-3 funding is embedded in the above funding lines.
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Costs
JSTARS Program and Unit
Costs

Unit cost for an E-8C was about
$300 million.

JSTARS full-scale development,
begun in 1985, cost $657 million. To-
tal development costs were about $3
billion.

The DoD’s June 2000 Selected Ac-
quisition Report gives a projected Air
Force JSTARS program cost of
$9.0133 billion in FY 1998 dollars for
a 16-aircraft program.

Acquisition costs for the proposed
six-unit NATO program were given at
$3.013 billion in FY 1996 dollars.

In May 2009, JSTARS operating
cost was $52,000 per hour, according
to the GAO.

Ground Station Costs
In early 1998, JSTARS Common

Ground Station (CGS) modules were
reported to cost about $4 million each.
Two CGSs bought by the Marine
Corps. reportedly cost $16 million,
including R&D and associated soft-
ware.

DoD’s June 2000 Selected Acqui-
sition Report gives a projected Army
Ground Station Module cost, for 139
GSMs, of $1.2424 billion in FY 1989
base year dollars and $1.4405 billion

in then-year dollars. AN/TSQ-132
Medium GSM unit cost is about $12
million.

Increasing 707 Platform Costs
It became apparent in 1996 that

costs to refurbish Boeing 707s for
JSTARS were higher than the $35
million per platform estimate. This
has resulted in increases of between
15 and 25 percent to JSTARS unit
costs, indicating that 707 refurbish-
ment costs might have almost dou-
bled. The 707 platforms to be used
were all built between 1967 and 1972.

Program Overview

History

JSTARS Development
The JSTARS program resulted

from a merger of the Army’s Stand-
Off Target Acquisition System (SO-
TAS) and the Air Force’s PAVE
MOVER airborne radar programs.
The joint program objective is to de-
velop a radar, data link and E-8 (mili-
tarized Boeing 707) airframe that will
provide the capability to locate, track,
and classify tracked and wheeled ve-
hicles beyond ground line-of-site dur-
ing the day and night and under most
weather conditions.

JSTARS technology was devel-
oped under ARPA’s Assault Breaker
program in the 1980s. The idea was to
develop a combination of sensors and
conventional weapon systems that
could blunt a massive mechanized at-
tack of the type envisioned as occur-
ing in a Warsaw Pact/NATO
confrontation in Europe.

The radar sensor portion of the ef-
fort was developed by the Air Force
under the PAVE MOVER program,
and a test-bed was flown on an F-111
in 1982. The program went through a
tough time in Congress in 1984 over
the issue of whether the APY-3
should be mounted on a Boeing 707
or a more survivable airframe. The

controversy did lead to the downsiz-
ing of the prototype construction pro-
gram.

Air Force JSTARS Involvement
In September 1985, the Air Force

selected a team of Grumman and Nor-
den to develop JSTARS. Grumman
acts as the prime/integrator on the pro-
gram, with Norden focusing on the
APY-3 radar itself. The original plan
called for 35 aircraft, later trimmed to
24 aircraft and 75 ground stations.
This plan has was scaled back again
to 20 aircraft and 75 ground stations;
finally settling on 18 E-8C and two
prototypes plus 125 ground stations,
some of a new reduced size variant.

Army JSTARS Involvement
The Army JSTARS program con-

sists of the development and fielding
of Ground Station Modules (GSM) to
enhance corps, division and brigade
commanders’ battle management and
targeting capabilities. The GSMs are
tactical data processing and evalu-
ation centers that receive sensor data
from multiple sources such as radar
data from the JSTARS E-8, OV-1D
Mohawk and Unmanned Aerial Vehi-
cle (UAV) platforms. The Program
Executive Officer for Intelligence and

Electronic Warfare, Vint Hill Farms,
Warrenton, VA, is assigned the re-
sponsibility for development and ac-
quisition of the JSTARS GSM and the
principle contractor is Motorola, Inc.,
Scottsdale, AZ. The GSMs are co-lo-
cated with Corps/Division Artillery
Tactical Operations Centers, MLRS
Multiple Launch Rocket System Tac-
t ical Operations Centers, and
corps/division/brigade tactical opera-
tions centers. They distribute infor-
mation to other users through the
Army Tactical Command and Control
System (ATCCS) which includes the
All Source Analysis System (ASAS)
and the Tactical Fire Direction Sys-
tem/Advanced Field Artillery Tacti-
cal Data System (TACFIRE/
AFATDS).

NATO Co-Operative Efforts
The Air Force initiated a Joint

STARS NATO Cooperative R&D
program (PE# 0603790D/Project
#3639) in FY87. Systems involved
were the French Orchidee heliborne
surveillance system, Italian Creso
(similar to Orchidee) system, US Joint
STARS, and UK ASTOR Technol-
ogy Demonstrator Program (ASTOR
TDP). Three separate cooperative ef-
forts have been developed: First, the
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US/UK joint Standoff Radar Program
Studies (SORPROS), which include:
alternate platform studies; threat vul-
nerability studies; impact of integra-
tion of Standoff Radars (SOR) into
existing C3I networks; and, the im-
pacts of SOR on NATO Follow-On
Forces Attack (FOFA) doctrine. Sec-
ond, the Airborne Radar Demonstra-
tor System (ARDS) cooperative
agreement to demonstrate technical
feasibility of air to ground interoper-
ability between Joint STARS, OR-
CHIDEE, and ASTOR TDP. Third is
a program to study and develop op-
tions for an interoperable data link to
link the three systems in NATO. The
SORPROS and interoperable data
link studies were funded by Nunn
Amendment funds. The SORPROS
Study reports were reported in 1993 to
be in their final stages and report pub-
lication is pending consolidation of
US/UK inputs. The final ARDS report
was published on 10 June 91. The
SIDL final report was published in
May 91. JSTARS demonstrations to
NATO officials during “EuroSTAR
94" (November 1994) went well.

JSTARS in the Gulf War
In 1991, the two flying JSTARS

prototype E-8A aircraft were de-
ployed to the Gulf for operational tri-
als during the war with Iraq. The
unexpected deployment did show the
capability of the system, most notably
in helping to break up an Iraqi attack
on the Saudi town of Khafji shortly
before the ground campaign began.
JSTARS GSM system capabilities
were very successfully demonstrated
during their deployment. All six En-
gineering and Manufacturing Devel-
opment (EMD) Interim GSMs (total
Army GSM assets at that time) were
deployed in direct support of combat
forces and provided essential real-
time targeting, battle management
and intelligence data. JSTARS proved
that it is a major force multiplier and
has been assessed as the single most
valuable targeting and intelligence
system in Desert Storm.

First JSTARS Production
Funding

Congress appropriated $125.4 mil-
lion in JSTARS advance procurement
funding for FY 1992. This was almost
twice the $62 million requested by the
Pentagon. Congress rejected Air
Force efforts to not hasten E-8 pro-
curement in FY 1993. The Confer-
ences agreed with the Senate Armed
Services Committee, and provided
$511.8 million for two JSTARS in FY
1993. DoD requested $310.6 million
for one aircraft. JSTARS funding fol-
lowed a similar pattern in FY 1994.
DoD asked for $281 million for one
aircraft. Congress appropriated $437
million for two aircraft. Congress ap-
proved DoD’s request for two aircraft
in FY 1995 and two more in FY 1996.

First JSTARS Production Con-
tract

In April 1992, Grumman received
its first JSTARS production contract.
The contract, from the Air Force Elec-
tronic Systems Division, is for two
E-8C JSTARS, and will ultimately be
worth $503 million to Northrop
Grumman. The contract immediately
released $53.9 million of this, and in-
cludes money for the purchase of two
used 707-300 airframes.

JSTARS in Bosnia
Two JSTARS aircraft (one E-8A

and one pre-production E-8C) flew
daily missions for the USAF in Bos-
nia, from December 1995 to March
1996, based out of Rhein-Main AB,
Germany. They then returned to Mel-
bourne, FL for depot-level airframe
maintenance and continued electron-
ics testing. The aircraft had consider-
able success in Bosnia, despite
needing revised tactics to compensate
for the much rougher Bosnian terrain,
versus the earlier Persian Gulf deploy-
ment.

First Production JSTARS E-8C
Delivered

Northrop Grumman delivered the
first Production JSTARS E-8C to the
USAF in March 1996.

JSTARS For the Navy?
Air Force officials indicated in

mid-1996 that the Navy had ex-
pressed interest in JSTARS for mari-
time surveillance. Additionally, in
May 1996, the Senate and House In-
telligence Committees both added an
unrequested $10 million to the Ad-
ministration’s FY97 budget to inte-
grate JSTARS data into key Navy
systems. Modifications to the APY-3
radar would be needed, but are al-
ready planned in a currently unfunded
pre-planned product improvement.
The idea, to supplement the Navy’s
P-3 Orions, is just an idea, “but people
are thinking about it”, according to an
Air Force official.

GAO Cites Numerous JSTARS
Problems, But Full-Rate Pro-
duction Goes Ahead

The General Accounting Office
(GAO) sent a letter to Defense Secre-
tary William Perry on September 20,
1996, recommending against pro-
ceeding with full-rate production of
JSTARS because of concerns over
“software maturity” and incomplete
testing and evaluation. However, on
September 25, Paul Kaminski, the
Pentagon’s acquisition chief, gave
permission to proceed with full-rate
production. In a letter to ranking
members of congressional defense
committees, Kaminski said he did not
consider the GAO’s concerns as seri-
ous enough to warrent interrupting
production. Brig. Gen. Dave Nagy,
head of the Air Force’s directorate of
information dominance, later ex-
plained that software would continue
to be developed as JSTARS is being
fielded. And, while every test objec-
tive has not yet been reached “in a
control led test environment”,
JSTARS has performed superlatively
in the field, both in Iraq and in Bosnia.

Specific problems mentioned in
the GAO report include failings with
regard to radar masking and clutter,
communications, software, and the
airframe. JSTARS has not yet oper-
ated at its required maximum altitude,
and in Bosnia exceeded its break rate
and mission-reliability rate, and has
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not achieved its time-on-station re-
quirement. The E-8C also can not use
the NATO-standard 8,000 ft runway
without reducing its fuel load, and has
experienced significant structural
problems. All these problems are de-
spite extra contractor support in Bos-
nia.

JSTARS Back to Bosnia
JSTARS will probably be back in

Bosnia in time for the US troop pull-
out to begin November 20. A new
upgrade will allow the JSTARS air-
craft to direct Predator UAVs, in order
to use their 1-ft. resolution SARs for
immediate close-in reconnaissance.

Production to End at 17 Air-
craft

In August 2001, Northrop Grum-
man delivered the first Block 20
JSTARS aircraft, which uses COTS
Compaq AlphaServer ES40CV com-
puter systems.

In October 2001, Northrop Grum-
man received a $26 million USAF
contract for advanced development
work on the 16th of 19 planned
JSTARS aircraft.

In February 2003, the 15th

JSTARS aircraft was delivered, the
fifth Block 20 version. Northrop
Grumman is also updating the first 10
aircraft to Block 20 configuration.

In March 2003, plans were con-
firmed to end JSTARS production af-
ter the 17th E-8C aircraft. Production
line shut-down funding had not been
set aside due to possibilities of an 18th

or additional aircraft, but this now
looks very unlikely.

APY-3 Program Milestones
The Air Force began E-8 initial

operational testing in late 1992. In
May 1993 JSTARS was cleared for
low-rate initial production (LRIP) by
DoD acquisition chief John Deutch
and the Defense Acquisition Board
(DAB). The approval covered the first
five E-8C production aircraft. The
first E-8C flew in March 1994. The
first of six low-rate production E-8Cs
flew in August 1995. E-8 Initial Op-
erating Capability (IOC) was declared
in December 1997. The fifth JSTARS

aircraft was delivered in October
1999, followed by the sixth in Decem-
ber.

$1.3 Billion RTIP Contract An-
nounced, Rescinded

In late 1998, Northrop Grumman
was chosen for the $1.3 billion (incl.
Production) Radar Technology Inser-
tion Program (RTIP), which was to
upgrade the system’s ground activity
observation capabilities. RTIP, also
known as the Block 50 upgrade pack-
age, was to include a new APY-X
active, two-dimensional electroni-
cally scanned array radar. This would
be part of a family of modular radars,
also applicable to other platforms, in-
cluding UAVs. A 105 month EMD
program was to result in the first five
RTIP E-8Cs becoming operational
around 2010.

Specific radar enhancements were
largely classified, but greatly im-
proved resolution was expected.
JSTARS had only a 12-ft resolution in
1998, but the new U-2 ASARS-II
SAR already had a 1-3 ft resolution.
JSTARS RTIP was to be able to iden-
tify vehicle types. The antenna was to
be electronically-steered, versus the
current physically rotated 25 x 2 ft
antenna. SAR and MTI were to oper-
ate simultaneously; JSTARS requires
30-60 seconds to make a high-resolu-
tion SAR image, during which time
MTI can not operate. Scan rate was
also to be significanly increased.

In May 2000, the US Air Force had
reportedly eliminated RTIP upgrade
funding from its 2002 budget..

$1.2 Billion “Miscellaneous”
Upgrades Contract

In April 1999, the ESC issued
Northrop Grumman a $1.2 billion in-
definite-delivery/indefinite-quantity
contract to finance engineering and
manufacturing development of en-
hancement and upgrades to JSTARS.
The work is to be conducted primarily
in Melbourne, FL, and completed by
March 2005. This funding is in addi-
tion to the RTIP upgrade!

The FY99 funding appropriation
was earmarked for a number of devel-
opments involving a self-defense

suite (SDS), multi-stage improve-
ment program (MSIP), crew trainer
development, and follow-on test sup-
port (FOTS) services. A significant
portion of the program was pledged to
life cycle cost reduction initiatives,
with all funds being obligated as indi-
vidual delivery orders are released.

AN/TSQ-179(V)2 CGS Contract
In January 2001, CECOM obli-

gated $15.9 million under a firm-
fixed-price (FFP) modification that
exercised an option for 12 AN/TSQ-
179(V)2 Common Ground Stations
(CGS). The work is to be conducted
in Scottsdale, AZ, and be completed
by December 30, 2006. Contract fi-
nancing will come from the Army
Other Procurement (OPA) account
(DAAB07-96-C-S204).

AMSTE
In March 2001, Northrop Grum-

man and Raytheon (Lexington, MA)
were each awarded a one-year $12
million contract from DARPA to de-
velop an Affordable Moving Surface
Target Engagement (AMSTE) capa-
bility. AMSTE is planned to track
ground targets and engage them with
low-cost weapons. Northrop Grum-
man’s AMSTE will include JSTARS
and the F-35 Joint Strike Fighter
(JSF). Northrop Grumman’s team in-
cludes Orincon (San Diego, CA), Al-
phtech (Burlington, MA), Mission
Reearch Corp. (Dayton, OH), and
Sandia National Laboratories (Albu-
querque, NM). In August 2002, AM-
STE tests included guiding a modified
JDAM 2,000 pound bomb dropped
form an F-16 toward a specific truck
moving in an 18-mph convoy. The
JDAM missed by less than 10 meters.
Additional tests resulted in direct hits,
even against vehicles moving in two-
way traffic. In November 2002, the
Air Force Research Laboratory
(AFRL), Rome, NY, issued Northrop
Grumman a $14.1 million CPFF
modification to finance the continu-
ation of the development of long-term
track maintenance capabilities, to de-
velop and demonstrate real-time
BM/C3 (Battle Management and
Command, Control and Communica-
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tions) systems, and to complete devel-
opment of AMSTE II system architec-
ture in order to perform an end-to-end
demonstration of an AMSTE preci-
sion engagement system. Melbourne,
FL, is the place of performance and
October 2003 is the contract comple-
tion date. Contract funding will come
from Air Force Command Control
Communications (PE# 0602702F)
and C3I Advanced Development
(PE# 0603789F) programs (F30602-
02-C-0001/PO7).

Second $900 Million “Miscella-
neous” Upgrades Contract
Planned

In late 2004, the AFMC announced
it intended to award a $900 million
indefinite-delivery/indefinite-quanti
ty contract to finance engineering and
manufacturing development of en-
hancements and upgrades to JSTARS.
This open-ended five-year contract,
for the JSTARS System Improvement
Program (JSSIP), would follow on to
the similar five-year contract awarded
in 1999 (which ends March 2005).
Upgrades planned include advanced
radar modes, the NATO Standard
GMTI, interoperability testing with
ASTOR, beyond line-of-sight com-
munications by EHF satellites and
GBS, Integrated Broadcast Service
(IBS) capability, Joint Command and
Control Capability, JTIDS, Joint
Force Blue Situation Awareness, and
the ability to hand off targets to other
platforms, including RTIP platforms.
Also added will be SINCGARS ra-
dios, Phase II IDM, the Multi-Plat-
form Common Data Link and the
Family of Advanced Beyond-line-of-
sight Terminals. Improves CSAR ca-
pabil i t ies wil l also be added,
including interfacing with CSEL ra-
dios. Finally, initial studies will begin
for addition of a self-defense suite,
interfaces with SBR, and more reli-
able engines.

AMSTE Tested at Sea
In November 2004, two JSTARS

aircraft equipped with the prototype
Affordable Moving Surface Target
Engagement (AMSTE) systems de-
tected, tracked and provided target

data to USAF B-52H bombers carry-
ing AMSTE-capable JDAM muni-
tions. The B-52s and other aircraft
successfully hit the decommissioned
USS Schenectady at sea.

$500 Million Upgrade & Sup-
port Contract

In November 2005, the ESC
awarded Northrop Grumman a $532
million cost reimbursement fixed-
price (FP) contract to finance im-
provements that will increase the
performance capability, reliability,
and maintainability of the JSTARS
aircraft. The work is to be conducted
in Melbourne, FL, and is to be com-
pleted in December 2011. Contract
funding will come from the Air Force
Aircraft Procurement (APF) account
as delivery orders are released. The
effort is to include engineering serv-
ices tasks requested for analyses, stud-
ies, systems engineering, planning,
prototyping, qualifications/test, train-
ing, and flight test infrastructure for
proposed upgrades and improve-
ments; and systems engineering, de-
sign, development, manufacturing,
installation, test and demonstrations,
production and retrofit, engineering
change proposals (ECP), documenta-
tion, time compliance technical or-
ders, logist ics support and
sustainment, and simulation of solu-
tion. Also included in the overall pro-
ject are initial operator training
services and various other improve-
ment efforts, with some of the pro-
jected tasks focused on
communications, navigation, surveil-
lance, air traffic management, mobile
target tracking, joint tactical radio sys-
tems, advanced radar systems, and ca-
pability for airborne networking
(FA8708-06-D-0001).

Upgrade Plans
In December 2005, upgrade efforts

included conducting advanced battle
management studies, to look at what
the next-generation back end of Joint
STARS needs to look like. The $500
million November 2005 contract will
also support finishing the fleet-wide
installation of both the Army’s Force
21 Battle Command Brigade and Be-

low (FBCB2) capability, which
tracks friendly ground forces, and the
Interim Capability for Airborne Net-
working (ICAN), which allows In-
ternet-like communication with
ground forces. The contract also
might cover giving Joint STARS the
Affordable Moving Surface target
Engagement (AMSTE) system,
which fuses data from multiple air-
borne sensors to provide precision-
guided weapons with in-flight
updates on moving targets. AMSTE
was tested on the modified Boeing
707-300 in November 2004 during
the U.S. military’s Resultant Fury
maritime demonstration.

JSTARS to Detect IED Place-
ment

In mid-2006, software upgrades to
the JSTARS radar allowed detecting
persons walking. Previously,
JSTARS was limited to detecting me-
tallic objects moving at 5 mph or
greater (such as tanks and vehicles).
The walking upgrade was developed
to allow “forensic” analysis of per-
sonnel movement at night, to locate
likely IED placement locations.

JSTARS to get E-10A Abili-
ties?

In November 2006, with cancella-
tion of the Air Force’s JSTARS fol-
low-on E-10A looking likely, the Air
Force has been considering transfer-
ring some crucial E-10A components
to JSTARS. Primary among these are
the Battle Management Command
and Control (BMC2) system.
Northrop Grumman has already been
working on reconfiguring BMC2 for
the smaller JSTARS Boeing 707
cabin. Also, there has been talk of
adding the MP-RTIP radar to
JSTARS. In any case, JSTARS fund-
ing lines will certainly get a boost if
E-10A is cancelled.

AMSTE Contract Expected
In late 2006, the Air Force was

expected to contract in 2007 with
Northrop Grumman (JSTARS inte-
grat ion, AMSTE) and Boeing
(JDAM), to add AMSTE to all plat-
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forms, to allow targeting of maritime
targets for fighter-carried JDAM
(Joint Direct Attack Munition).

JSTARS for IED Detection
Though JSTARS can not actually

detect hidden or subsurface IEDs,
JSTARS SAR data has increasingly
been used for counter-asymmetric
warfare by analyzing histories of data
after IED attacks to find patterns to
look for to detect future IED place-
ments. The Air Force says post-mis-
sion analysis of persistent
surveillance data is increasingly being
used to determine “the scheme of ma-
neuver of the asymmetric threat.”

MC2A Cancelled, JSTARS
Could get MP-RTIP

In early 2007, the Air Force budget
cut funding for the E-10 MC2A from
its FY08 budget, and by March 2007
Northrop Grumman had already be-
gun closing down the program. Fund-
ing will take the E-10 through initial
design review in May 2007.

However, it is possible that
JSTARS may instead get the MP-
RTIP radar, development of which is
continuing for Global Hawk. The E-
10 planned antenna would have to be
narrowed by 15 inches (from 4 feet)
to fit JSTARS, but other aspects could
potentially be added whole. Northrop
Grumman’s BMC2 (Battle Manage-
ment Command and Control) system
could also eventually go to JSTARS.

ELMM Moving Target Up-
grades

In January 2007, Northrop Grum-
man was awarded a $56.2 million
contract to add an Enhanced
Land/Maritime Mode and Advanced
Radar Mode to JSTARS, which will
allow JSTARS to rapidly pass up-
dated targeting coordinates to seeker-
less GPS-guided weapons like
JDAM. These rapid target updates
will allow JDAM and other weapons
to hit moving vehicles. This opera-
tional ability resulted in part from Af-
fordable Moving Surface Target
Engagement (AMSTE) develop-
ments.

Also in early 2007, AMSTE devel-
opment continued, adding software
and algorithms to extend the APY-3’s
long-range tracking capability for the
maritime interdiction role.

JSTARS MP-RTIP Funding
In June 2008, Congress approved

$85.4 million to restart development
of a larger MP-RTIP radar, now
planned for JSTARS (and included in
the JSTAR budget line), with a 20.7 ft
x 28 in. antenna. Northrop Grumman
had been lobbying for the project, and
the USAF requested $178.4 million.
Oddly, funding was approved in the
war supplemental, despite Congress
admitting the system would not be
ready for current wars in Iraq or Af-
ghanistan.

USAF Acts Like Spoiled Child?
In June 2008, an industry official

claimed the USAF had decided to
fund the MP-RTIP for JSTARS in
part because the Navy’s recently re-
vealed AN/APS-149 Littoral Surveil-
lance Radar System (LSRS) might be
more effective than JSTARS’ current
AN/APY-3 radar. “The thinking is:
The Navy’s getting ahead of us on
this”, according to the official.

P-8A Proposed as JSTARS Re-
placement

In February 2010, Boeing revealed
an armed “Aerial Ground Surveil-
lance (AGS)” version of its 737-based
P-8A Poseidon maritime patrol air-
craft, aimed at performing the
JSTARS overland SAR/GMTI sur-
veillance mission. Boeing claimed it
could provide 17 new P-8 AGSs for
the same cost as upgrading the exist-
ing 17-aircraft 707-based JSTARS
fleet.

Northrop Grumman has suggested
a cost of $4.1 billion to upgrade
JSTARS with MP-RTIP radars, or
$5.2 billion if also including new en-
gines and avionics.

JSTARS Modernization
In February 2011, the FY12 budget

outlined planned JSTARS modern-
ization efforts, which consist of mul-
tiple projects to develop and integrate
system improvements, platform wide.

These include, but are not limited to,
the following: Spiral Development,
Enhanced Land Maritime Mode
(ELMM), Diminishing Manufactur-
ing Sources (DMS), and Communica-
tions and Networking Upgrades
(CNU). The modernization effort also
includes support for JSTARS Test
and Infrastructure as well as upgrades
to Training and Support Systems.

JSTARS Replacement Plans
End

In January 2012, the USAF com-
pleted an analysis of alternatives for
its next-generation SAR/GMTI fleet,
calling for a mix of Block 40 Global
Hawks with MP-RTIP radar, and a
manned business jet-based ISR air-
craft. But the Air Force also decided
it did not have the money for a new
manned program and would continue
with JSTARS indefinitely.

JSTARS Goes MPA with ELMM
Just as the Navy (secretly) devel-

oped an over-land SAR/GMTI system
for a limited number of P-3C mari-
t ime patrol aircraft (MPAs) –
Raytheon’s AN/APS-149(V) Littoral
Surveillance Radar System (LSRS) –
in mid-2012 the Air Force was plan-
ning a major ELMM (Enhanced
Land/Maritime Mode) upgrade for
the AN/APY-3(V) radar on JSTARS,
which will reduce circular error prob-
ability and improve resolution of
small targets at sea, refining posi-
tional data and improving PGM hit
probabilities.

ELMM software upgrades will
separate clutter from moving targets
such as small boats, and increase the
number of targets tracked. HRR
(High-Range Resolution) mode will
be added through software upgrades
to provide precision measurements of
land and maritime targets, to improve
target classification.

HRR modes will also be added to
MP-RTIP on the Global Hawk Block
40

All the above upgrades to JSTARS
indicate the increased importance of
maritime surveillance, even for the
Air Force, with the coming pivot to
Asia.
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Congress Annoyed by USAF
Lack of JSTARS Plan

In a report accompanying the 2013
defense appropriations bill, the House
Appropriations Committee criticized
the Air Force for taking so long to
complete the JSTARS analysis of al-
ternatives and for leaving “uncer-
tainty” in the budget outlook for such
a “vital mission.”

ELMM Retrofit Nearly Com-
plete

In April 2013, the FY14 budget
showed JSTARS ELMM Retrofit
production/fielding was to be com-
plete by 3QFY13, with sustainment
funding budgeted through FY18 (and
continuing).

Next-Gen JSTARS General
Plans

In October 2014, Col. Henry Cyr,
Commander of the 461st Air Control
Wing, Robins Air Force Base, GA,
discussed the Air Force’s intentions
now that a Next-Generation JSTARS
program is funded and apparently go-
ing ahead. The Air Force plans to ac-
quire new aircraft from about 2022.
“The intent is to build a capability that
provides an equivalent to JSTARS.
The Air Force is not planning to make
it fundamentally different or make it
significantly better in performance.
The current capability is fantastic. The
initial intent is to get a replacement out
quickly and have the ability to spiral
in better capability later on.”

There are 16 Boeing 707-based
JSTARS aircraft currently in the Air
Force inventory, with 11 of them op-
erational (but all intended to be re-
tained and flown).

Regarding the Next-Gen JSTARS
platform, Boeing plans to offer a 737-
700 similar to the P-8 Poseidon MPA
aircraft now in production. But most
competitors plan to offer a smaller
business jet that the USAF is currently
planning. Gulfstream plans to offer
the G650 and Bombardier will likely
offer the Global 6000. Northrop
Grumman is apparently looking at a
Gulfstream G550.

Legacy JSTARS C4I Upgrade
& Support Plan

In February 2015, the USAF
budget showed Prime Mission Equip-
ment (PME) Diminishing Manufac-
turing Sources (DMS) as a top issue
for fleet viability. PME is required for
Joint STARS to maintain net-centric
war fighter capabilities. The last ma-
jor modification to the mission com-
puting hardware took place during the
Computer Replacement Program
(CRP) from 1997-2005. The program
has maximized 3rd party vendors and
aftermarket suppliers for the last eight
years without any additional funded
major technology refreshes. Parts ob-
solescence stemming from an overdue
technology refresh (20+ year old
COTS equipment) requires a major
modification to maintain the existing
processing capabilities and specifica-
tion compliance. Modification will
address hardware and software DMS
issues and COTS technology refresh
for Operator Work Station (OWS),
the Central Computing subsystem,
and the Radar Airborne Signal Proc-
essor (RASP) subsystem. Modifica-
tions will also include but are not
limited to mission and maintenance
crew trainers, software maintenance,
and support systems at Robins AFB.

Installations will occur at Lake
Charles, LA and the schedule is based
on the Program Depot Maintenance
(PDM) program. The PDM schedule
is on fixed periodic time frames, but
the duration of the PDMs and plat-
form availability are impacted by real
world events, and actual the install
schedule may vary. In October 2013,
a contract was awarded for seven
Group A Kits and seven Group B Kits.
Two of the seven A+B kits were pro-
cured with $5.85 million of NGREA
funding. The remaining five of seven
A+B kits were procured with
JSTARS funding. In September 2014,
the contract was amended to add an
additional four A+B kits. Beginning
in FY16, the USAF will award the
contract for the remaining five
JSTARS aircraft to complete the fleet
retrofit of 16 aircraft.

JSTARS funding lapsed in FY15
as the future of the platform was un-
certain. In February 2015, funding
was restored for FY16 through FY18
to complete modification retrofit to
the entire fleet. The pilot trainer air-
craft does not carry the standard mis-
sion equipment, so it does not require
this modification. The test aircraft,
T-3, was modified with RDT&E
funds.

Next-Gen JSTARS (JSTARS
Recap) Program and Funding

In FY15, funding in PE#
0604283F BMC2 Sensor Develop-
ment, Proj. #645363 MP-RTIP, and
PE# 0207581F JSTARS, Proj.
#670003 JSTARS, was transferred to
a new Program of Record, PE#
0307581F NextGen JSTARS, Proj.
#650003 JSTARS Recapitalization
(Recap), in order to consolidate ef-
forts and continue risk reduction ac-
tivities.

Executive summary: JSTARS Re-
cap will be an updated version of
JSTARS, likely on a business jet. The
missions (and, largely, the capabili-
ties) will be the same, despite USAF
inferences below that this will be a
new capability.

As described in the FY16 USAF
budget in February 2015: JSTARS
Recap is a manned aircraft replace-
ment for the legacy E-8C JSTARS
that will provide decision superiority
via tactical Battle Management,
Command and Control (BMC2) and
Battlespace Awareness (BA) across
the full Range of Military Operations
(ROMO). Armed with an on-board
crew, powerful radar, and robust
communications and information
systems, it will enable theater ground
and air commanders to make quick
decisions with decisive results during
complex and rapidly unfolding opera-
tions. It will be the only Theater Air
Control System (TACS) node with a
wide-area ground surveillance sen-
sor, and will provide commanders
with ‘fail forward’ distributed control
of an assigned area at the edge of the
battlefield. Capabilities will include
near-real-time wide-area surveillance
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(WAS) and targeting information on
wheeled and tracked vehicles, slow-
moving rotary and fixed wing aircraft,
rotating antennas, jammers, dismount
targets (personnel on foot), and sta-
tionary ground/surface targets (in-
cluding maritime). SAR imagery will
enable both terrain imaging and sta-
tionary target location. The system is
designed for day and night worldwide
deployment in all weather conditions.

JSTARS Recap will be the most
cost-effective and operationally-ef-
fective materiel solution derived from
the DoD’s Joint Capability Integra-
t ion and Development System
(JCIDS) process, which (as of Febru-
ary 2015) included a completed Initial
Capability Document (ICD), Analy-
sis of Alternatives (AoA), and draft
Capability Development Document
(CDD).

JSTARS Recap will enhance the
warfighter’s ability to achieve the
joint vision of combat operations by
integrating current and mature sub-
system technologies onto a commer-
cially available business class jet. It
will deliver advanced battle manage-
ment aids and information fusion
technologies to enable rapid decisions
by automating tracking and address-
ing time-critical targets for surface
and land forces. JSTARS Recap will
address the downward sustainment
trends with the aging E-8C fleet and
focus on the warfighter’s highlighted
mission area gaps.

The JSTARS Recap program will
consist of multiple efforts (reflected in
the R-3), culminating in the integra-
tion of four major subsystems. The
major subsystems include: BMC2
subsystem; Sensor subsystem; Air
Vehicle subsystem; Communications
subsystem. The USAF has developed
and maintained the system’s govern-
ment reference architecture which ad-
heres to an Open Systems
Architecture (OSA) and shapes how
industry will plan their integration ac-
tivities towards this materiel solution.

The USAF has allocated resources
to support internal System Engineer-
ing and Integration activities aimed at
bolstering competition, improving af-

fordability, and reducing overall
weapons system life-cycle costs. To
instill affordability and strategic agil-
ity the government is pursuing an
OSA. The net result of this techni-
cal/business approach is to ensure the
design of the system is adaptable/flex-
ible to meet changing threats, which
includes a responsive industrial base.

This program is in Budget Activity
05, System Development and Dem-
onstration (SDD) because it is con-
ducting engineering and
manufacturing development (EMD)
tasks aimed at meeting validated re-
quirements prior to full-rate produc-
tion. MDD acquisition decisions are
expected to happen in 2QFY15, al-
lowing the program to enter the
TMRR phase, with an expected MS B
decision in 2017.

Activities will also include studies,
analyses, and risk reduction activities
addressing all subsystems to support
both current program planning/execu-
tion and future program Planning.

Next-Gen JSTARS Acquisition
Strategy & Schedule

In February 2015, the USAF Ac-
quisition Strategy intends to competi-
tively acquire a system comprised of
a business-class commercial deriva-
tive aircraft with integrated BMC2,
radar, and communication subsys-
tems. The intent is to integrate avail-
able systems and mature technologies
using OSA to minimize the risks for
the EMD phase and lower lifecycle
costs. The program plans to enter the
Defense Acquisition System at MDD
and conduct a TMRR phase. Follow-
ing TMRR, there will be a separate
full and open competition for EMD.
The implementation of OSA and
OMS are fundamental to the business
goals of the program.

The JSTARS Recap program is a
pre-Major Defense Acquisition Pro-
gram (MDAP) that will conduct a
Milestone A in 3QFY15 and Mile-
stone B in 4QFY17. EMD is planned
for 4QFY17 to achieve system af-
fordability goals and support the war-
fighter’s Ini t ial Operat ional
Capability (IOC) date. The program

will determine if the use of incentives
for the EMD contract are appropriate
for both the delivery of test aircraft
and modified/certified test aircraft.
Post Milestone C, the program will
follow-up with a Low Rate Initial Pro-
duction (LRIP) contract award, pro-
curing 3 aircraft aimed at achieving
IOC in 4QFY23. The remaining 12
aircraft will be procured in full rate
production (FRP) to support a Full
Operational Capability (FOC) in
4QFY26.

Next-Gen JSTARS: Initial
TMRR Phase

The Technology Maturation and
Risk Reduction (TMRR) effort will
leverage DoD’s prior investments and
Industry’s Internal Research and De-
velopment (IR&D) investments to
conduct technical reviews and sub-
system prototype demonstrations.
The goal of TMRR is to validate in-
dustry’s system-level design readi-
ness/maturity with respect to top
integration risks and use of OSA and
Open Mission System (OMS) stand-
ards. The TMRR phase will better
inform the government about the inte-
gration complexity and associated
lifecycle risks involved with different
system-level design solutions. Activi-
ties will also include studies, analyses,
and risk reduction activities address-
ing all subsystems to support current
program planning/execution and fu-
ture program planning.

FY16 Planned Test Activities
In February 2015, Test Activities

planned for FY16 included, but were
not limited to, detailed test planning
and provisioning activities to include
the writing of a detailed test plan and
safety plan, setting up the test execu-
tion data and documentation manage-
ment infrastructure, developing data
analysis tools, provisioning for test
assets, instrumentation and ranges.
These activities will be done utilizing
the DoD Major Ranges & Test Facili-
ties which include, but are not limited
to, the AFTC (412TW and 96TW),
Joint Interoperability Test Center
(JITC), the 346th TS, Live Fire Test
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Organizations (AFLCMC/EZJA and
96th TG Det 1), and Operational Test
Agencies (AFOTEC).

Delays Already: $290 Million
Cut From FY16 Budget

In February 2015, the current
President’s Budget decreased FY16
JSTARS Recap funding by $289.8
million because the draft acquisition
strategy was revised to put more em-
phasis on the upfront TMRR phase,
addressing top integration risks. As a
result, the TMRR phase was extended
to 14 months, allowing the govern-

ment adequate time to validate indus-
try’s system-level design matur-
ity/readiness.

Next-Gen JSTARS Competi-
tors Announced

In June 2015, Lockheed Martin an-
nounced Canada’s Bombardier will
join the Lockheed-Raytheon team
competing for the Next-Gen JSTARS.
The prime for the legacy JSTARS,
Northrop Grumman, announced it
will team with General Dynamics,
Gulfstream, and L-3. Boeing will of-
fer a modified 737-700 for its Next-
Gen JSTAARS bid, similar to the
Navy’s P-8 Poseidon platform.

Lockheed’s team will be led by its
Skunk Works, with Raytheon provid-
ing the Next-Gen radar and legacy
JSTARS experience with ground sur-
veillance ISR systems, mission sys-
tems integrat ion, and
communications. Bombardier will
provide its Bombardier 6000 business
jet.

Reportedly, the Air Force only re-
cently opened the Next-Gen JSTARS
competition to foreign companies, al-
lowing Lockheed to pick the Bombar-
dier 6000 global business jet, with a
planned crew of 13, compared with a
the legacy JSTAS crew of 21.

Current Developments

JSTARS Recap Pre-EMD Com-
plete

In mid-2016, Northrop Grumman,
Boeing, and Lockheed Martin com-
pleted the 11-month JSTARS Recap
pre-EMD Technology Maturation
and Risk Reduction (TMRR) effort.
According to USAF program offi-
cials, these activities helped assess the
maturity of subsystem technology, re-
duced weapon system integration
risk, and provided information for the
EMD RfP.

JSTARS Recap $6.5 Billion
EMD RfP Released

In December 2016, the USAF re-
leased the EMD request for proposals
(RfP) for the JSTARS Recapitaliza-
tion program. The RfP followed re-
ceipt of an Acquisition Decision
Memorandum (ADM) signed by the
Undersecretary of Defense for Acqui-
sition, Technology and Logistics in
September 2016. Col. Dave Learned,
the JSTARS Recap program manager,
stated, “I can’t say enough about the
outstanding effort by the entire Recap
team in reaching this important phase
in the program. With the release of the
RfP, we are keeping the Recap pro-
gram on track for successful delivery
of a critical warfighting capability.”

The EMD RfP includes all aspects
of the JSTARS Recap system, includ-
ing the airframe, radar, communica-
tion systems and battle management

command and control suite, and will
result in the delivery of three (3) EMD
JSTARS Recap weapon systems for
testing. There are also contract op-
tions for LRIP of two more weapon
systems and full-rate production of
lots #1-3 for four additional weapon
systems each, for a total of 17 aircraft.

Options are also included for
ground support systems, such as train-
ing systems, mission planning and
processing systems, system integra-
tion labs, support equipment and
spares.

Ongoing program work includes
radar risk reduction efforts with con-
tractors Northrop Grumman Corp.
Mission Systems and Raytheon Space
and Airborne Systems pursuing non-
recurring hardware and software engi-
neering activities to ensure radars are
scaled to meet JSTARS Recap spe-
cific requirements.

The EMD phase will be a full and
open competition with an anticipated
contract award in FY18, to have assets
available for initial operational capa-
bility IOC by 4QFY24. The value of
the EMD contract is expected to be
about $6.5 billion.

Raytheon’s Radar Rejected;
Protest; Protest Rejected

In 2016, Raytheon and Northrop
Grumman were working under con-
tracts worth $60 million and $70 mil-
lion, to perform radar risk reduction

work for JSTARS Recap (inde-
pendent of the three overall program
pre-EMF contracts). Raytheon was
developing “Archimedes,” a deriva-
tive of its AN/APS-154 Advanced
Airborne Sensor (AAS) in production
for the US Navy’s Boeing P-8A
Poseidon.

In 2017, although the USAF had
not yet to off icial ly chosen
Northrop’s radar, the Air Force noti-
fied Raytheon that Archimedes was
no longer under consideration.

In late 2017, Raytheon challenged
US Air Force’s decision to exclude
the Archimedes radar from participat-
ing in the competition and in Novem-
ber 2017 filed a protest with the US
Government Accountability Office
(GAO). According to a Raytheon
spokesman, “Our radar solution for
the JSTARS program offers the Air
Force the most mature and capable
technology available to meet this ur-
gent need…. Based on our assess-
ment, the evaluation process had
significant flaws, and we have filed a
protest accordingly.”

In any case, Raytheon Space and
Airborne Systems remained under
contract for radar risk reduction work
until the end of December 2017, but
remaining work was to focus on con-
tract close out and reviews, according
to an USAF spokesman.
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But by January 2018, the GAO had
dismissed Raytheon’s initial protest
of November 2017, as well as two
supplemental protests filed in Decem-
ber.

Air Force Questioning Commit-
ment to JSTARS Recap

Since September 2017, numerous
Air Force leaders have begun to ques-
tion replacing JSTARS with a like-
for-l ike system, especially as
JSTARS has seen service exclusively
in the very benign anti-air environ-
ment of the American-hegemony
post-Cold War world, and has only
served in battlezones where the US
has had total control of the air as well
as little or no surface-to-air missile
threat.

But USAF Gen Mike Holmes,
head of Air Combat Command, has
stressed that a traditional JSTARS re-
placement – whether a business jet or
a larger Boeing passenger jet – would
share the same vulnerabilities as the
Boeing 707 E-8C JSTARS in con-
tested airspace. The Air Force has be-
gun considering alternative platforms
– stealthy, UAVs, etc. – that could
perform the mission with a greater
chance of surviving in an A2/AD
(Anti-Access/Area Denial) environ-
ment.

First New (Visible) Funded
Legacy JSTARS RDT&E Devel-
opment

In February 2018, in the USAF
FY19 budget (PE# 0207581F, Proj.
#670003), the Secure Common Data
Link upgrade program was a new
start, providing the only (unclass-
ified/visible) developments budgeted
for JSTARS, with funding only in
FY19 and FY20. The SCDL provides
a secure, line of sight datalink be-
tween the E-8C and common ground
stations.

Legacy JSTARS Upgrade
Modification Efforts

In February 2018, in the USAF
FY19 budget, FY18 procurement
funding for JSTARS funds three
modification efforts:

1. Primary Mission Equipment
(PME) Diminishing Manufacturing
Sources (DMS) – PME DMS is a top
issue for fleet viability. PME is re-
quired for Joint STARS to maintain
net-centric war fighter capabilities –
Ground Moving Target Indicator
(GMTI) and Battle Management
Command and Control (BMC2) as
specified in the Operational Require-
ments Document (ORD). The last ma-
jor modification to the mission
computing hardware took place dur-
ing the Computer Replacement Pro-
gram (CRP) from 1997-2005. The
program has maximized third party
vendors and after-market suppliers
for the last eight years without any
additional funded capital equipment
replacements. Parts obsolescence
stemming from an overdue capital
equipment replacement (20+ year old
Commercial Off the Shelf (COTS)
equipment) requires a major modifi-
cation to maintain the existing proc-
essing capabilities and specification
compliance.

Modification will address hard-
ware and software DMS issues and
COTS life cycle replacement for Op-
erator Work Station (OWS), the Cen-
tral Computing subsystem, and the
Radar Airborne Signal Processor
(RASP) subsystem. Modifications
will also include but are not limited to
mission and maintenance crew train-
ers, software maintenance, and sup-
port systems at Robins AFB GA.
Installations will occur at Lake Char-
les, LA and the schedule is based on
the Program Depot Maintenance
(PDM) program. The PDM schedule
is on fixed periodic time frames, how-
ever, the duration of the PDMs and
platform availability are impacted by
real world events, therefore the install
schedule may vary. FY18 activities
include: final two aircraft modifica-
tion installations, contract closeout
activities, disposition of government
furnished property, and advisory and
assistance support.

2. Combined Enterprise Regional
Information Exchange System (CEN-
TRIXs) – Central Command identi-
fied CENTRIXs as a requirement in

Urgent Operational Need (UON) #
CAF 301-10. CENTRIXs is the coali-
tion network used by Joint Forces
supporting FOL operations. It pro-
vides operational users with chat, e-
mail, web browsing and processing of
Microsoft Office documents received
in the network. CENTRIXs is a global
data network enterprise for U.S. and
partner forces to share classified op-
erational and intelligence informa-
tion, region to region, for combined
planning, unity of effort, and decision
superiority in peacekeeping and con-
tingency operations. FY18 activities
include: procurement of 16 CEN-
TRIXs kits and 4 installations.

3. Emergency Locator Transmitter
(ELT) – The current Joint STARS
ELT operates on the older
121.5/243.0 MHz frequency that the
international COSPAS-SARSAT sat-
ellite system no longer monitors. The
upgraded ELT operates on 121.5/406
MHz, allowing the international satel-
lite system to monitor the frequency.
In the event of a distressed E-8C air-
craft, the new frequency reduces the
risk of recovery of aircrew and mili-
tary equipment. In accordance with
Section 1815 of the FY2008 National
Defense Authorization Act (P.L. 110-
181), this item is necessary for the use
by the active and reserve components
of the Armed Forces for homeland
defense missions, domestic emer-
gency responses, and providing mili-
tary support to civil authorities. FY18
OCO activities include: procurement
of 16 ELT kits and 8 installations.

And JSTARS Recap Acquisi-
tion Strategy (Funded through
FY18)

In February 2018, the USAF FY19
budget still provided full information
on the JSTARS Recap program in
PE# 0307581F JSTARS Recap,
through the final funding in FY18 (a
rather substantial $417.2 million in
FY18; don’t say your tax dollars go to
waste… but if my kid borrowed $417
million and then didn’t come home
with anything to show for it…). Ac-
cording to the Air Force:
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The JSTARS Recap program
(hereinafter, the “Program”) is a pre-
Major Defense Acquisition Program
(MDAP). The Program achieved
Milestone (MS) A approval on 10 De-
cember 2015, received Request for
Proposal (RFP) release decision re-
view Acquisition Decision Memoran-
dum (ADM) on 7 September 2016,
and commenced source selection on 2
March 2017. The MS B decision re-
view is currently scheduled for
2QFY18, with a contract award an-
ticipated 3-4QFY18. JSTARS Recap
is comprised of a business-class CDA
with integrated BMC2, radar and
communication subsystems, as well
as ground support systems (trainers,
simulators, mission planning, etc.).
The Program will leverage available
systems and mature technologies us-
ing Open Systems Architecture
(OSA) to minimize risks during the
EMD phase while lowering life cycle
costs. The Program developed a Gov-
ernment Reference Architecture
(GRA) to define functional capabili-
ties of the JSTARS Recap Weapon
System (WS). The GRA enabled sub-
system technical analysis and risk re-
duction to validate technical maturity.
The GRA also supports the Program’s
strategy to OTB, aimed to reduce cost
throughout the system’s life cycle,
foster competition during the Opera-
tions and Support (O&S) acquisition
phase, and allow flexibility to readily
incorporate new technologies and ca-
pabilities.

Prior to MS A, the Program exe-
cuted three (3) contracts [to Boeing,
Lockheed Martin, and Northrop

Grumman] to conduct system-level
System Requirements Reviews
(SRR) (collectively, the “Pre-EMD
Contracts”). The Pre-EMD Contracts
focused on requirements analysis, as-
sessing the WS design, design matur-
i ty , and risk reduction. Upon
receiving MS A approval, the Pro-
gram exercised the TMRR options for
system-level design reviews and sub-
systems prototype demonstrations.

In parallel with the Pre-EMD Con-
tracts, the Program also executed con-
tracts with the two (2) viable radar
Original Equipment Manufacturers
(OEMs) [Northrop Grumman and
Raytheon] focused on advancing ra-
dar design, assessing manufacturing
readiness, and mitigating both techni-
cal and schedule risk during the EMD
Phase. The Program commenced
source selection on 2 March 2017.
This was separate, full and open com-
petition for the EMD phase of the
Program. Contract Award is expected
between 2-4QFY18 and will include
the EMD effort as well as options for
Low-Rate Initial Production (LRIP)
and FRP Lots #1-3.

The Program will develop a total of
seventeen (17) JSTARS Recap WS.
The first three (3) WS produced dur-
ing EMD will be instrumented to sup-
port Developmental Test and
Evaluation (DT&E). After DT&E,
two (2) of these instrumented WS will
be reconfigured to production repre-
sentative WS in support of Initial Op-
erational Capability (IOC); the one (1)
remaining WS will maintain instru-
mentation for testing purposes. Two
(2) LRIP WS will be developed to

meet the four (4) WS required for
IOC. FRP will consist of three (3)
production lots to procure an addi-
tional twelve (12) WS to support Full
Operational Capability (FOC) by
2QFY28.

But – USAF Attempts to Can-
cel JSTARS Recap after FY19

Also in February 2018, the Air
Force announced it intended to cancel
the JSTARS Recap program, with
funding to end after FY19, despite its
2016 plan for a $6.9 billion EMD
phase – and $417 million already
budgeted to be spent in FY19.

Instead, the USAF wants to fund
the Advanced Battle Management
System (ABMS) – a system-of-sys-
tems approach to C4I and ISR that
will network existing platforms to
track ground targets and provide com-
mand and control.

Cancellation Blocked by Con-
gress…

But by May 2018, Congress ad-
vanced a US legislative provision that
would require the USAF to proceed
with the JSTARS Recap program.

And also in May 2018, the House
Armed Services Committee (HASC)
approved the tactical air and land sub-
committee’s portion of the FY19 de-
fense authorization bill, which
includes legislation which restricts
funding for the Advanced Battle
Management System (ABMS) initia-
tive proposed in the US Air Force’s
FY19 budget request, as well as a
portion of the proposed divestment of
legacy Northrop Grumman E-8C
JSTARS aircraft.

Teal Group Evaluation
Legacy JSTARS: Gone from
the Budget, But Still Very Ex-
pensive

In 2013, the US Air Force main-
tained they would not fund a major
JSTARS (Joint Surveillance Target
Attack Radar System) upgrade before
retirement. On the other hand, the list
of JSTARS upgrades in the FY14
budget was a long, long list. And sus-

tainment of the large, sophisticated,
and increasingly out-dated Boeing
707 JSTARS has always been exten-
sive and expensive (remember – this
is why the USAF wants to replace it
with a similar-capability but more
sustainable Recap!). The FY14 USAF
budget shrank out-years JSTARS

funding without explanation, while
retaining the same long laundry list of
upgrades.

However, the final legacy
JSTARS was only delivered in March
2005. Radar technology may be ad-
vancing, but these are not old systems.
They are expensive to maintain, in
part due to the choice of used 1970s
Boeing 707s and engines, but they are
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certainly capable of serving for an-
other decade or more, given the USAF
reality of front-line F-15s and F-16s
from the 1970s and B-52s from the
1950s.

Next-Gen/Recap JSTARS: Fi-
nally a (Funded) Plan

In the February 2015 FY16 budget,
the USAF finally enacted formal
plans for a Next-Generation
JSTARS, now referred to as JSTARS
Recapitalization (JSTARS Recap).
But according to one Air Force offi-
cial in 2014, “The intent is to build a
capability that provides an equivalent
to JSTARS. The Air Force is not plan-
ning to make it fundamentally differ-
ent or make it significantly better in
performance. The current capability is
fantastic. The initial intent is to get a
replacement out quickly and have the
ability to spiral in better capability
later on.”

The most important difference is
plans to use a more efficient/cheaper
business jet platform (compared to the
relatively ancient and inefficient Boe-
ing 707), though Boeing is expected
to offer a 737-based solution, drawing
on the 100+ P-8 Poseidons currently
in production (and Teal Group ex-
pects that to be a very good alterna-
tive, if the Air Force doesn’t want to
actually lose capability with only half
the crew of JSTARS aboard a busi-
ness jet…).

A Long and Winding Road:
Ten-Year Recap Development
Program Likely…

But despite the “not significantly
different” sensors or capabilities
planned, this was still scheduled as a
10-year development effort, with full
operational capability (FOC) origi-
nally not expected until late 2026. In
February 2015, JSTARS Recap was
still a pre-Major Defense Acquisition
Program (MDAP) that would conduct
Milestone A in 3QFY15 and not
award EMD (Milestone B) until
4QFY17 (and Teal Group certainly
expected delays, protests, reconsid-
erations, and more delays to these
dates). Low Rate Initial Production
(LRIP) would only occur next decade,

procuring 3 aircraft aimed at achiev-
ing IOC in 4QFY23. The remaining
12 aircraft would be procured in full
rate production (FRP) to support a
Full Operational Capability (FOC) in
4QFY26 (2QFY28 by the February
2018 budget).

As an early indicat ion that
JSTARS Recap will see delays (re-
member, this is to replace a relatively
new JSTARS system with a system
that has the same capabilities…),
funding was almost immediately re-
duced and schedules extended. In
February 2015, the President’s
Budget decreased FY16 JSTARS Re-
cap funding by $289.8 million be-
cause the draft acquisition strategy
was revised to put more emphasis on
the upfront TMRR (Technology
Maturation and Risk Reduction)
phase, addressing top integration
risks. As a result, the TMRR phase
was extended to 14 months, allowing
the government adequate time to vali-
date industry’s system-level design
maturity/readiness.

As a more recent indication of
what we forecast as a long and wind-
ing road, in mid-2016 Northrop
Grumman, Boeing, and Lockheed
Martin completed the 11-month
JSTARS Recap pre-EMD TMRR ef-
fort. In December 2016, the USAF
released the EMD request for propos-
als (RfP) for JSTARS Recap. In 2016,
Raytheon and Northrop Grumman
were working under contracts worth
$60 million and $70 million to per-
form radar risk reduction work for
JSTARS Recap.

In 2017, although the USAF had
not yet to officially chosen Northrop’s
radar, the Air Force notified Raytheon
that its Archimedes radar was no
longer under consideration for Recap.
In late 2017, Raytheon protested the
US Air Force’s decision. By January
2018, the GAO had dismissed
Raytheon’s protests – Northrop
would develop the Recap radar.

But then it all started to go wrong
– kinda’ as we have always forecast.
Since September 2017, numerous Air
Force leaders have begun to question
replacing JSTARS with a like-for-like

system, and began considering alter-
native platforms – stealthy, UAVs,
etc. – that could perform the mission
with a greater chance of surviving in
an A2/AD (Anti-Access/Area Denial)
environment. In February 2018, the
Air Force announced it intended to
cancel the JSTARS Recap program,
with funding to end after FY19, de-
spite its 2016 plan for a $6.9 billion
EMD phase – and $417 million al-
ready budgeted to be spent in FY19.

By May 2018, Congress countered
with a US legislative provision that
would require the USAF to proceed
with the JSTARS Recap program, and
also approved legislation which re-
stricts funding for the Advanced Bat-
tle Management System (ABMS)
initiative proposed as an alternative to
JSTARS Recap in the Air Force’s
FY19 budget request, as well as a
portion of the proposed divestment of
legacy JSTARS aircraft.

There will likely be at least another
decade of JSTARS Recap radar & C4I
RDT&E funding and legacy JSTARS
radar & C4I Upgrade & Support fund-
ing, probably worth billions of dol-
lars. But due to the uncertainties, we
have separated out our forecast into
Future USAF SAR/GMTI Radar &
C4I forecast lines, with final contrac-
tors still Undetermined. At some point
in the future, but probably not for a
decade, the brilliant JSTARS will be
retired and hopefully replaced.

Huzzah!!! Double Mega-
Bucks!!!

We hate to say the Air Force is
juggling the books and scamming the
media. But, frankly, they are. Drop-
ping legacy JSTARS funding from
the budget, reducing E-8 Modifica-
tions procurement to almost nothing,
and eliminating the JSTARS Program
of Record funding element after FY14
(PE# 0207581F) – back in February
2018 with minor funding in FY19 and
FY20 only – does not mean those 16
aircraft will fly for nothing for another
decade. Legacy JSTARS aircraft
should remain in service at least until
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Next-Gen JSTARS Full Operational
Capability – now not expected until
2028 and certain to be delayed.

Why? Because JSTARS is a 100%
necessary and proven capability for
the US, NATO, and pretty much eve-
ryone else “on our side.” No system
that has ever flown has provided
JSTAR capabilities. In an odd com-
parison, the UK threatened to retire
their own R.1 Sentinel ASTOR
SAR/GMTI ISR aircraft, which is
based on a business jet and has much
less capability than JSTARS (Next-
Gen JSTARS be warned…). The
casualties and attrition in recent cam-
paigns would have been considerably
greater without JSTARS, and all the
services (and other NATO nations)
agree on this. JSTARS is considerably
more important – and, crucially, less
replaceable – than the F-35 JSF or
Global Hawk. JSTARS will not be
retired until it has been replaced.

Thus, hundreds of millions of dol-
lars will be spent supporting (and yes,
upgrading) legacy JSTARS Radar &
C4I systems over the next decade,
now probably alongside hundreds of
millions of dollars annually for Next-
Gen/Recap JSTARS development.

Our Forecasts
Exactly from where legacy

JSTARS funding will be allocated re-
mains a question. It has likely simply
gone classified, or some may be in-
cluded in the new PE# 0307581F
JSTARS Recap, Proj. #650003
JSTARS Recapitalization (Recap),
program element. But it will not dis-
appear.

Next-Gen/Recap JSTARS radars
and C4I systems have not even
reached the EMD stage yet. Only the
Technology Maturation and Risk Re-
duction (TMRR) has been conducted.
According to the USAF, the TMRR
phase, “will better inform the govern-
ment about the integration complexity
and associated lifecycle risks in-
volved with different system-level de-
sign solutions. Activities will also
include studies, analyses, and risk re-
duction activities addressing all sub-

systems to support current program
planning/execution and future pro-
gram planning.”

Thus, even the concepts behind the
new radars and C4I systems are still
somewhat uncertain and highly
changeable. JSTARS Recap will be a
long process, likely full of delays,
awards, protests, and more awards
and contracts (these are our exact
words from 2015, from before
Raytheon’s Archimedes radar pro-
tests…).

Our forecasts are thus quite specu-
lative. Next-Gen JSTARS radar and
C4I funding has not and likely will not
be broken out, so we have made esti-
mates based on knowledge from past
JSTARS and other funding details.

Oh, and lest the long delay in up-
dating the MEB’s JSTARS report was
an issue (for which we apologize),
now in mid-2018 our forecasts are
also almost exactly the same as in
2015. Yes, we’ve seen all these pro-
gram changes before in numerous
other major US programs, from F-22
to JSF and beyond….

JSTARS Recap Dark Horse:
Navy’s Poseidon and APS-154
AAS …

In April 2018, sources at the US
Navy addressed what might become a
very sore point for the US Air Force –
potential replacement of the much-
hailed JSTARS with the very low-key
P-8A Poseidon and its AN/APS-154
Advanced Airborne Radar (AAS) (see
report). In fact, a version of the AAS
(“Archimedes”) was what Raytheon
offered for the JSTARS Recap radar.
But, initially without even a formal
rejection of Archimedes, Northrop’s
APY-7 JSTARS-derived radar was
chosen by the USAF for the Recap
program.

According to Capt. Tony Rossi, the
Navy’s P-8A Program Manager for
Naval Air Systems Command, “If [the
Air Force] were to get out [of the E-8C
JSTARS mission area], could a simi-
lar radar on a P-8 be a possibility?
Potentially.” The biggest sticking
point would likely be that the P-8A
Poseidon is also based on a Boeing

civilian airliner (the 737 versus the
JSTARS’ 707), but for its oversea
MPA mission the Poseidon does not
face the same A2/AD (Anti-Ac-
cess/Area Denial) threat as JSTARS
will for overland operations – this fu-
ture threat is the USAF’s primary rea-
son for seeking to stop JSTARS
Recap entirely and look at different
platforms or solutions to replacing the
JSTARS mission.

On the other hand, the Navy’s P-
3C Orion with the LSRS radar has
been successfully performing the
JSTARS mission – overland
SAR/GMTI with onboard C4I – since
2006. Already, some claim the LSRS
matches JSTARS capabilities. With
the brand-new, just-developed AAS
on the Poseidon, it is even more likely
that capabilities will easily match or
exceed the legacy JSTARS. And, the
USAF has already made clear that it
is only seeking JSTARS-equivalent
capabilities from the Recap radar, and
is mostly looking to reduce expenses
from the ancient Boeing 707 and ag-
ing APY-7. Well, brand new 737s and
a brand new AAS would seem to fit
the bill. Done, developed, and already
in production.

The United Kingdom and others
have already swallowed their pride
and taken the easy way out by buying
Poseidons for MPA, instead of invest-
ing billions of dollars to develop their
own solution (aka, Nimrod replace-
ment…). We forecast they will follow
on with AAS radar purchases in the
future. And the USAF is also trying to
convince the world to buy the off-the-
shelf F-35 JSF and not develop their
own 5th generation fighter. So – what
is the Air Force’s problem with Posei-
don/AAS for JSTARS Recap???

Well, Teal Group believes the Air
Force is simply too parochial to allow
the Navy to take over their overland
JSTARS/airborne ISR/C4I mission.
In fact, some of the continued classi-
fied status for the LSRS and AAS
radar programs could even be to avoid
making it too obvious that the Navy
is just as good (or now, with AAS,
better) at this mission as the Air
Force’s old JSTARS. Since the Navy
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has also largely avoided criticizing
(slamming) the terribly late, terribly
expensive F-35 JSF – while at the
same time buying as few as possible
and recently extending their F/A-
18E/F Super Hornet buy for another
several years/hundred aircraft, we

suspect these two bedmates are happy
to revel in their continued taxpayer
funding boom while agreeing to not
criticize each other’s most expensive
and wasteful programs – the Navy

doesn’t criticize aircraft and the Air
Force says nothing about ships. Per-
haps like in any successful marriage.

So we are not forecasting AAS ra-
dars for JSTARS Recap. Even though
that would be an obvious and eco-
nomically efficient solution….

Funding Forecast
RDT&E (FY18$ Millions) FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27

All RDT&E
JSTARS Radar 18.0 22.0 24.0 18.0 24.0 14.0 16.0 14.0 10.0 8.0
JSTARS C4I 18.0 26.0 16.0 24.0 16.0 14.0 14.0 12.0 10.0 10.0

Procurement (FY18$ Millions) FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27

All Upgrade & Support
JSTARS Radar 24.0 28.0 34.0 32.0 24.0 18.0 16.0 14.0 10.0 10.0
JSTARS C4I 16.0 22.0 38.0 34.0 24.0 16.0 18.0 14.0 14.0 12.0

RDT&E+Proc (FY18$ Millions) FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27

All RDT&E and Production and Upgrade & Support
Future USAF SAR/GMTI Radar

38.0 68.0 88.0 84.0 82.0 104.0 94.0 106.0 98.0 112.0
Future USAF SAR/GMTI C4I

36.0 48.0 68.0 64.0 84.0 98.0 102.0 112.0 120.0 122.0

Production Forecast

User (Variant) Through 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total

AN/APY-3
USAF (E-8A) 1* — — — — — — — — — — 1*
USAF (E-8C) 17 — — — — — — — — — — 17
Total 18 — — — — — — — — — — 18

*Prototype, upgraded to E-8C standard.
AN/TSQ-132 (Block I MGSM)
USA (S280/5-ton truck) 24* — — — — — — — — — — 24
AN/TSQ-168 (Block I LGSM)
USA (HMMWV) 12** — — — — — — — — — — 12
AN/TSQ-179(V) (Block II CGS)
USA (various) 40 — — — — — — — — — — 40
Total 76 — — — — — — — — — — 76

*Includes EMD, IGSM, LPU and LRIP units; **Includes EMD units

April 2018
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