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Full GBS Capability Demonstrated Airborne 
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SATCOM aircraft with GBS antenna radome

GBS MILESTONE: CLASSIFIED DATA TEST 

During the past several months AFRL continued to fly and test the airborne GBS system consisting of the Raytheon Receiver and Datron Luneberg Lens antenna developed for the Electronic Systems Center by AFRL’s Rome Research Site.  With the addition of a FASTLANE crypto unit, the airborne system can now receive classified data at 6 Mega Bits Per Second (mbps) along with unclassified data and unclassified video for a total link rate of 21.7 mbps.  Current tests investigated low elevation angle performance at edge of coverage.  While the lens antenna only scans down to +10 degrees above the horizon, the system demonstrated sufficient margin to receive error-free high-speed data down to +6 or +7 degrees which significantly increases the system’s coverage area.  AFRL successfully operated with both the Atlantic UFO satellite (UFO-9) which covers the eastern US and the Pacific UFO satellite (UFO-8) which covers the western US.

AFRL PLANNING TO ADD MDR TERMINAL

AFRL’s airborne SATCOM testbed is currently equipped with a $30-million suite of satellite and line-of-sight radios, instrumentation, data recording equipment and test equipment.  The addition of a Medium Data Rate (MDR) Milstar terminal capable of multiple 1.54 mbps data rates would significantly enhance the testbed’s capability.  AFRL is working with SMC and ESC in an attempt to identify funding for the terminal.  The following MDR risk-reduction tests could be performed with such an airborne terminal:

Milstar Null Beam Pattern Measurements:  Using the airborne MDR terminal, AFRL could fly through the null antenna to determine if the on-orbit null pattern agreed with the before-launch range measurements. Uplink Time Tracking and Doppler Tracking: The ability of an airborne terminal to calculate the range to the satellite accurately enough to maintain uplink synchronization could be evaluated with the airborne MDR terminal.

Satellite Anomaly Resolution:  Evaluation of satellite anomalies could be accomplished rapidly using the airborne MDR terminal and the testbed’s extensive diagnostic capability from remote locations.

Jamming and Intercept Performance:  The airborne SATCOM testbed could be used to evaluate the vulnerability of DOD’s MDR terminals.

CONOPS Development for Airborne Terminals: The addition of the airborne MDR could significantly enhance the development of Concepts of Operation for reach-back communications networks for future airborne command centers.

EHF Antenna Development for AWT:  An airborne MDR terminal could be invaluable in evaluating the competing EHF antenna concepts being developed for the Advanced Wideband Terminal.

Milstar Satellite Protocols: With an airborne MDR terminal the testbed could be a valuable tool to support the upcoming Milstar satellite protocol checkout process.

In-flight Experience:  AFRL personnel currently have over 250 man-years of airborne SATCOM terminal experience.  The additional experience gained from flying a Milstar MDR terminal could be a significant risk-reduction factor in the future AWT or other wideband terminals.

Terminal Interoperability:  An airborne MDR terminal would be a valuable tool to investigate the Tri-service interoperability of the baseband and crypto equipment used at the higher data rates. 

AFRL SUPPORTS SILVER BULLET C-17 INTEGRATION

During Aug 99 AFRL engineers deployed to Charleston AFB SC to support the integration and checkout of the Silver Bullet Command and Control Module (CCM) in the C-17 aircraft.  Both the UHF Milstar SATCOM and L-Band INMARSAT systems were tested on the ground and during a test flight following the initial C-17 installation.  Several C-17s are being equipped to carry the CCM since that aircraft can operate and land closer the battle zone than the KC-10 aircraft already fitted to carry the CCM. 

GBS RADOME UNDERGOES TEMP TEST

During Jul 99 AFRL’s airborne SATCOM testbed was flown to Nellis AFB NV for a series of high and low temperature tests to measure the operating temperatures inside the white GBS radome.  The testing was designed to determine if the temperatures inside the radome were compatible with the GBS antenna’s operating range.  During the flight to Nellis AFB the outside air was –40F.  The inside surface of the GBS radome dropped to +4F while the aircraft skin under the radome reached +30F.  The antenna base plate reached a minimum temperature of +49F while the lens antenna temperature dropped to +26F.  Ground tests at Nellis AFB yielded a maximum outside temperature of +102F with a bright sun.  The white GBS radome reached a maximum temperature of +130F while the aircraft skin under the radome was at +118F.  The antenna base plate reached a temperature of +120F and the maximum lens temperature was +110F.  The lens antenna is designed to withstand a maximum temperature of +160F, well above the observed maximum temperature.  In a parallel test, sensors were installed on the black Milstar radome, the gray aircraft skin and the white aircraft skin.  The maximum temperatures reached were +160F on the black radome, +160F on the gray skin and +130F on the white skin.  The obvious conclusion is that white is significantly cooler than the black or gray surfaces.  Radome temperature testing was also accomplished in Puerto Rico in hot, humid conditions with similar results.

ACN FLIGHT TEST PREPARATION

DARPA’s Airborne Communications Node (ACN) experiment will be flown on AFRL’s airborne SATCOM testbed.  The modification to install the ACN equipment on the aircraft will be performed by Boeing at their Shreveport LA facility.  During Jul 99 AFRL’s SATCOM testbed was flown to Shreveport to allow Boeing engineers to inspect the aircraft and meet with AFRL engineers to assist Boeing in planning the five-week modification.  The aircraft will be returned to Shreveport mid-August for the start of modification.  The flight test of the three ACN contractor’s equipment is scheduled Nov 99-Jan 00.

AFRL ASSISTS B-2 SPO IN AIT TESTING

AFRL is upgrading their Rooftop Facility to assist the B-2 SPO in testing the Airborne Integrated Terminal (AIT), ESD’s new UHF DAMA and LOS radio which will replace the UHF radio currently in the B-2.  As part of the current Rooftop Facility upgrade a Secret Internet Protocol Routing Network (SIPRNET) will be installed along with a LabView-based data collection and reduction capability and several new VHF/UHF radios. AFRL will act as a ground entry point for the future B-2 AIT testing in much the same way they supported the initial checkout of the UHF Milstar terminals in the B-2.

CALENDAR OF FUTURE EVENTS

Aug 99 A/C to Shreveport for ACN Mod

Sep 99 A/C to Tinker AFB for fuel heater mod

Oct 99
 A/C to Edwards AFB for phase inspection

Nov 99-Jan 00 A/C flight test from Ft. Huachuca AZ

Feb 00 – AITG risk reduction flight-test 
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