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' JSEC NEWS . JUNE 2005

Fort Monmouth, NJ - June 2, 2005 - The CERDEC Space and Terrestrial Communications
Directorate Joint SATCOM Engineering Center (JSEC) announced a partnership to evaluate the
on-board communications capability of a newly launched satellite, XTAR-EUR,

XTAR-EUR was launched in February 2005 and is now
located over central Africa at 29 degrees East longitude.
Carrying an enormous wideband communications capability,
twelve 72 MHz high-power military X-band transponders,
coverage is provided from Eastern Brazil to Singapore.

XTAR-EUR's lifespan is anticipated to be 20 years. The
XTAR-EUR satellite boasts very high gain transponders
allowing far smaller ground terminal antenna dish size and
power than those used in the past for military satellite
communications. .

. The JSEC, with decades of experience evaluating military satellite communications,
has once again stepped up to the plate to evaluate XTAR for military use. JSEC will coordinate
muitiple forms of communications testing jointly with the United States Air Force Europe,
United States Air Force Command & Control ISR Center and selected United States Army
elements. JSEC is the DoD'’s tool to evaluate critical Military SATCOM Command and Control

"and is known for its ability to benchmark military satellite communications capability. JSEC
will determine XTAR-EUR’s communication capacity and characteristics. To do this, JSEC has
internally developed their own automated satellite characterization test applications. JSEC’s
automated test software allows DOD to extract essential information to an excruciating detail
as required. ‘ ’

XTAR was recently
awarded a contract
with the U.S.
Department of
State's Diplomatic
Telecommunications
Service Program
Office (DTS-PO),
Fairfax, Va., to
provide X-band
communications
services to
embassies and
consulates in Africa
and Asia. The five-
year contract has an
estimated maximum
value of up to $137
million. :

CLCII R e nhtel m

. ""XTAR is designed to offset a portion of the ever growing shortfalls in bandwidth for
military and government agency communications by providing a cost-effective commercial
augmentation to the government's X-band satellites,” said Denis Curtin, chief operating officer,
XTAR, LLC. " : _

‘ XTAR, LLC is a new satellite communications company that has targeted the bandwidth
shortage of the U.S., Spanish and allied governments as the market. The company is a joint
venture between Loral Space & Communications and HISDESAT and is headquartered in
Rockville, Md., and has offices in Arlington, Va., Palo Alto, Calif. and Madrid, Spain.
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The Joint SATCOM Engineering Center is part of the Space & Terrestrial Communications Directorate (S&TCD) in the Research,
Development and Engineering Command’s (RDECOM) Communications and Electronics Research Development and Engineering
Center (CERDEC). It has been in existence for over 30 years and has expanded and undergone several name changes. The JSEC may
have expanded, but its mission still reflects the Army’s commitment to excellence in support of research, development, performance
evaluation, system and equipment certification testing and anomaly resolution of space dependent and space based communications
systems and equipment in the UHF, SHF and EHF frequency bands. The JSEC represents a DoD investment of approximately $200M.

The JSEC Laboratories are versatile engineering and research facilities that support all the military services, DoD agencies and special
users as well as private industry and academia. The JSEC participates in the planning and execution of many local, joint, DoD and
NATO tests, exercises and demonstrations. Tests and evaluations conducted in the JSEC can either use satellite simulators or access
on-orbit satellites. Satellite simulators such as, The Defense Satellite Communications Systems (DSCS) III simulator, Wideband
Gapfiller System (WGS) simulator (future), C, Ku, Ka-band and UHF satellite simulators provide the JSEC with operational and
performance characteristics of actual on-orbit satellites. The satellite simulators provide channel gain states, bandwidths, input/output
antenna like connectivity and channel loading capabilities necessary for testing tactical and strategic multiple access communications
links. Enhanced satellite simulator test capabilities are provided via a Satellite Link Emulator (SLE), which provides additional Doppler
- and delay test capabilities.

The JSEC is divided into four functional areas:
' Strategic Systems Lab (SSL)
Control Systems Lab (CSL)
Tactical Systems Lab (TSL)
DoD Teleport Testbed (DTT)

All of the above laboratories are interconnected via fiber technology as well as to the CECOM Software Engineering Center and other
CERDEC laboratories located in the Myer Center. This allows full connectivity to DISA for AIN, SIPRNET, NIPRNET, JWICS, the
Global Information Grid (GIG) and the Defense Research Engineering Network (DREN). The DREN is the official DoD long-haul

network for scientific research, engineering, and testing in support of the DoD. .

The Joint SATCOM Engineering Center is located at Fort Monmouth, NJ and occupies a number of buildings on the east side of the
post. The Strategic Systems Lab, Control Systems Lab and part of the DoD Teleport Testbed are in Building 210. Building 199 houses
portions of the four funtional areas. Building 906 houses the Tactical Systems Laboratory.

Building 210/199 JSEC Complex Building 906 JSEC Complex

For further information please call ('732) 532-9210 Ext. 5603 or
Check out our website at https://www.kc.us.army.mil/jsec




As a component of the Joint SATCOM Engineering Center, the Strategic Systems Laboratory supports the Defense Satellite
Communications System (DSCS) as well as commercial SATCOM in the areas of research, development, test and evaluation, terminal
and modem certification and anomaly resolution. The SSL employs the latest technological diagnostic systems/equipment to aid in the
test and evaluation process. Automated test equipment controlled by versatile JSEC developed software packages provides an extension
of research and development tools for industry and government applications. The SSL continues to grow and is currently expanding its
capabilities into the Ka frequency band with the future addition of a Ka-band SATCOM terminal in support of our Wideband Gapfiller

System (WGS).

The Strategic Systems Laboratory contains many unique assets. Some of these are as follows:

The AN/GSC-39 and AN/GSC-52 SATCOM Terminals consist
of 38’ parabolic reflectors utilizing circular polarization and 5 horn
pseudo-monopulse Cassegrain feed systems. Estimated Isotropic
Radiated Power (EIRP) i§ in excess of 120 dBm. The terminals are
designed to operate in the X-band frequency range and accept 70 or
700 MHz Intermediate Frequencies (IF). Both terminals are
multiple carrier, full 500 MHz instantaneous bandwidth terminals.

The Standardized Tactical Entry Point (STEP) Ground
Mobile Forces (GMF) Gateway provides tactical/strategic
communications interoperability and provides access to DSN,
ITSDN and VTC services in support of mission related exercises
incorporating joint service components and other DOD/
government agencies.

: | .
‘ . SSL Operations Center
Multi-Terminal Emulation Area provides

multi-terminal
emulation at the data, Intermediate Frequency (IF) and Radio
Frequency (RF) interface levels. This allows systems at a global
network environment to be tested incrementally in levels which are
crucial to system developmental research and network performance
testing. This capability is very useful for those wanting to assess
network level issues at a low cost.

The Digital Communications Satellite Subsystem (DCSS)
consists of all equipment elements needed to process digital and
analog circuits into a format acceptable for transmission and
reception by an earth terminal in the DSCS network. DCSS
elements include multiplexers/demultiplexers, FDMA and

TDMA satellite modems incorporating typical
modulation/coding schemes, spread spectrum modems and the
Multiplexer Integration and DSCS Automation System
(MIDAS). The center of the SSL houses an operations center
which controls most of the DCSS and Teleport Testbed
equipment utilized throughout the laboratory.

Internet Protocol over SATCOM (IPoS) capability is the
newest addition to the JSEC testing arena. With IP, JSEC has
added the capability to test at all of the Open System
Interconnection (OSI) layers defined by the International
Organization of Standardization (I0S). JSEC has added the
ability to place a load on an IP network to simulate thousands of
users, while simultaneously measuring actual throughput of other
co-existing applications.

X-Band - Terminal and Modem Certification Testing
Authority has been granted to the JSEC as DISA’s official
certification test element. All SATCOM X-band terminals and
satellite modems that operate over the DSCS network must be
certified for operation by DISA. As the official DISA
certification test agent, the SSL conducts certification testing
IAW certification requirements established by DISA and reports
those test results to DISA for final certification acceptance.
Terminal certification is typically performed at the SSL but
arrangements can be made such that certification can be
conducted at the contractor’s facility if necessary. The JSEC has
been granted a similar testing authority by ARSTRAT for all
Ka-band terminal certifications under the WGS program.




The CSL is the component of the JSEC designed to perform research, design, devélopment, evaluation, anomaly resolution and analysis
of WGS and legacy DSCS control systems, components and techniques. The CSL emulates a Satellite Operations Control System
facility, and contains subsystems, hardware, software and test equipment found at Wideband Satellite Operations Centers (WSOCs)

worldwide.
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CSL SUBSYSTEMS AND CAPABILITIES

~ Objective DSCS Operations Control System (ODOCS): The ODOCS is a major upgrade to the legacy control system hardware,
software and associated Local Area Network (LAN) systems within the CSL. New operations and management workstations,
additional computer memory and hard drive storage, faster Central Processing Units, and a 100 Mbps LAN are incorporated to meet
expanded computing and data exchange requirements. This element will migrate to the Wideband SATCOM Operational
Management System (WSOMS) to incorporate WGS management, planning and control functions.

DSCS Integrated Management System (DIMS): The DIMS is an integrated information and management system which simplifies
satellite communications network management tasks by disseminating data to the WSOMS, ODOCS, and legacy DOCS subsystems,
and summarizing monitoring and status information collected from those subsystems.

DSCS Operational Support System (DOSS): The DOSS is the computing environment that supports the Common Network Planning
Software (CNPS), a new-generation satellite communications network planning tool which will support both the current DSCS and the
new WGS systems. DOSS provides the capability for resource allocation, status and performance data collection, and dissemination of
configuration/control data. The CNPS replaced the DSCS Network Planning Software (DNPS), which was the legacy SATCOM

network planning tool. s '

Replacement Satellite Configuration Control Element (RSCCE): The RSCCE is a newly developed ground-based DSCS satellite
command, control and telemetry system. In addition to monitoring space platform parameters, the RSCCE can control circuit
configurations of the on-board communications package, and perform actual movement/positioning control of the spacecraft itself. The
Gapfiller Satellite Configuration Control Element (GSCCE) will perform the same command, control and telemetry monitoring
functions for the new WGS constellation.

DSCS Automatic Spectrum Analyzer (DASA): The DASA subsystem provides control and data processing functions for a dual
(DSCS) satellite automatic spectral analysis capability. It also generates alarms when monitored communications link parameters are
not consistent with the network plan. The DSCS FDMA Control Subsystem (DFCS) automatically monitors and controls numerous
DSCS communications links for the purpose of optimizing the usage of satellite channel capacity. The DASA and DFCS will be
replaced by a single Integrated Monitoring and Power Control Subsystem (IMPCS), which will be able to monitor the advanced
communications capabilities of the WGS satellites as well as perform link power control functions.

Frequency Conversion Subsystem (FCS) and Radio Frequency Interface Subsystem (RFIS): The FCS and RFIS provide the
capacity to transmit and receive RF control communications at the required DSCS satellite frequencies. The FCS performs the
necessary X-Band frequency conversion, and the RFIS subsequently connects the proper up and down converters with the Earth
Terminals and the DSCS I1I Satellite Simulator. The RFIS also provides GPS timing and reference frequency signals to the subsystems.

Global Terrestrial Critical Control Circuit System (GTC3S): The GTC3S is a replacement for the Terrestrial Critical Control
Circuit System (TCCC). It is a secure direct order wire link carrying classified coordination traffic between the satellite controllers,
planners, and enterprise terminals used to support command & control worldwide.

Replacement Frequency Modulated Order Wire (RFMOW): The RFMOW is wireless order wire system that provides both
encrypted text messaging and secure voice between the tactical SATCOM warfighter and command & control.




The Tactical Systems Laboratories (TSL) is part of the Space & Terrestrial Cbmmunications Directorate (S&TCD), Joint Satellite
Engineering Center (JSEC) in the Communications Electronics Research Development and Engineering Center (CERDEC). The lab
supports various areas of research, development, performance evaluation, baseband integration, software verification, system

certification testing and anomaly resolution of space dependant and space based communications systems in the UHF, SHF, and EHF

frequency bands.

The TSL is divided:into four major areas:

Ultra High Frequency (UHF) Lab: This lab features various
UHF SATCOM manpack terminals including the AN/PSC-5,
MST-20, LST-5, and AN/PSC-3 radios. It also contains the
5Khz and 25 Khz DAMA UHF satellite test emulators (DUSTE
5/25) that are. used for

Extremely High Frequency (EHF) Lab: The EHF lab
contains multiple SCAMP and SMART-T terminals and
MILSTAR Communication Planning Support Tools. The lab
acts as the Army Service Program Office in the scheduling and
positioning of satellite resources

developmental and acceptance
testing. The TSL-UHF lab
contains SATCOM-On-the-Move
antennas and several mobile
platforms including HMMW Vs,

Super High Frequency (SHF)
" Lab: The SHF lab contains two
transportable SATCOM terminals,
an AN/TSC-85D and an
AN/TSC-93D. In addition to the
standard AS-3036 8-foot antenna,
the lab utilizes the OE-361
(QRSA),  AS-3199  20-foot
systems or the LHGXA. These
SATCOM  systems  support
operational, developmental,
certification, and interoperability
testing for numerous local, joint,
and NATO tests, exercises and

for all Army R&D users. The
SMART-T program has a 24 hour
Help Desk to answer questions
from users worldwide, requiring
technical /maintenance help, spare
parts requisition help, logistics, etc.
A SIPRNET connection is
available for secure e-mail.

On-The-Move Tactical

Satellite Communications Lab:
This lab is used for engineering
assessment and analyses of various
modems, waveforms, and antenna
systems (including phased array
antennas) for applicability to
Communications-On-The-Move
(COTM) at all military SATCOM
frequency bands. Lab capabilities

demonstrations.

_ A Ka band satellite terminal, KaSAT, along with a Ka/Ku band
simulator is available to be used in support of test and
evaluation.

The Global Broadcast System (GBS) is also available in the lab,
User specific equipment can be connected to the GBS to receive
video and/or data for evaluation. Products can be requested and

include IP traffic generators,
satellite simulators and blockage mitigation gateways used to
study the performance of TCP traffic on satellite links subject to
intermittent outages due to blockages by terrain, foliage and
man-made objects. In partnership with other DoD facilities, the
laboratory participates in various advanced technology
demonstrations including Multifunctional On-the-Move Secure
Adaptive Integrated Communications (MOSAIC) and C4ISR.

are pushed/pulled by GBS to end users for evaluation.

All four major lab areas are networked together providing a test-bed simulated environment. All SATCOM terminals may integrate into
this network. : :

The TSL areas interface with other Ft. Monmouth laboratories through multiple dedicated fiber-optic systems and Promina networks.
Connectivity is also possible to JITC and other Army test-bed facilities through this network.

The TSL is equipped with a -120dB EMI shield room for conducting equipment evaluations and measuremen_ts in accordance with
MIL-STD-285, NAS65-6, and AR 380-380 Tempest requirements.




The DoD Teleport Testbed (DTT) is the most recent addition to the Joint SATCOM Engineering Center. It will support the entire
Teleport community. The Testbed implemented at the JSEC is used to mitigate program risk through the support of the following
activities: test new concepts that will be used in the Teleport, test technology insertion for future systems, test and verify new
software/firmware versions of equipment used in the Teleport configuration, and participate in joint exercises. By participating in user
exercises, the Testbed can serve as a platform to prove out the Teleport’s ability to support real world requiréments, work out any
software/hardware problems prior to full operations at Teleport sites and to test out and prove concepts of operations (CONOPS) for the
Teleport program. The Testbed also supports operational Teleport sites as required by performing anomaly resolution investigations to
troubleshoot problems/anomalies identified by site personnel and maintains a Teleport hotline for 24/7 fieid support.

The DoD Teleport Testbed at the JSEC is being implemented in a phased approach corresponding to the three generations of the Teleport
program and extending through FY2012. It is anticipated that the DTT will constantly change and expand to meet the evolving needs _
of the DoD teleport community.

Some of the Generation One terminals and subsystems that have been installed include:

C- and Ku-band SATCOM Earth Terminals: The C-band SATCOM terminal consists of
a 9 meter antenna, shelter and associated electronic components capable of simultaneous
operation of vertical’horizontal or right-hand/left-hand polarization with a maximum
terminal EIRP of 104-dBm. The Ku-band SATCOM terminal consists of an 8.1 meter
antenna, shelter and associated electronic components capable of simultaneous linear
operation of vertical/horizontal polarization with a maximum EIRP of 107 dBm. The
terminal designs allow IF operation of 70 MHz for C-band and 140 MHz for Ku-Band and
can provide two way digital communications suitable for carrying up to eight duplex
channels.

AN/USC-38(V)10 EHF SATCOM Follow-On Terminal (FOT): The EHF FOT is an
anti-jam low probability of intercept communications terminal designed to accommodate a
wide variety of command and control communications (i.e., secure voice, teletype, data and
fleet broadcast systems) supporting Low Data Rates (LDR) up to 2400bps and Medium Data
Rates (MDR) up to 1.544Mbps.

Time Division Multiple Access (TDMA) Interface Processor (TIP): In addition to the
_FOT, the Teleport EHF system consists of a TIP that provides IP packet communications for
MDR EHF SATCOM on Milstar Block II capable satellites. The TIP allows for more efficient
use of the EHF satellite resources (point to multi-point (PTM) vice point-to-point (PTP)
circuits) and provides the many computer-based users of EHF with an effective interface for
netted communications. .

RT-1828(P)/G UHF SATCOM Terminal: The RT-1828(P)/G SATCOM terminal provides
a four channel full duplex time division multiple access/demand assigned multiple access
(TDMA/DAMA) capability plus non-DAMA dedicated channel interoperability. The
antenna system is a Dual Antenna Phased Array assembly which consists of two circularly
polarized helical antennas with an overall gain of 19 dBi.

TS-4528A/U DAMA Orderwire Channel Control Trainer/Simulator (DOCCT/S): The
DOCCT/S provides simulated network channel control capability for both narrow and wide
band UHF SATCOM channels and is interoperable with all Joint Interoperability Test Center
(JITC) certified UHF SATCOM DAMA terminals. The DOCCT/S is a stand-alone, four
channel, simulation, test and training package that can be used to operate as a channel
controller or a network terminal. Each channel is capable of supporting 5/25 kHz DAMA or
5/25 kHz Demand Assigned Single Access (DASA) dedicated.

Generation Two (FY06-07) architecture will add the Ka-band Satellite Terminal and Receive Systerm (Ka-STARS) and implement the
inital I’NETCENTRIC architecture in the Testbed. The Ka-STARS terminal will provide interfaces to the Wideband Gapfiller System
(WGS) program which will provide Ka-band coverage with throughput far exceeding the current DSCS satellite constellation.

Generation Three (FY08-12) will implement EHF Extended Data Rate (XDR), Mobile User Objective System (MUOS),
Transformational Satellite Communications System (TSAT) and technology upgrades for. baseband equipment. The exact
implementation of these systems within the Teleport architecture will become better defined as these advanced systems mature.
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