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Airborne SATCOM still alive and well at Wright Laboratory!


�
�


WL’s airborne SATCOM testbed C-135/372





AIRBORNE SATCOM STATUS


     Contrary to what you may have heard, the airborne Satellite Communications (SATCOM) project at Wright Laboratory (WL) is still alive and well.   The plan to excess the SATCOM aircraft (C-135/372) was canceled in Sep 97 after Space & Missile Center (SMC) and Electronic System Center (ESC) told the PEO for Space, Mr. Collins, that WL’s airborne SATCOM testbed was “essential” for the development and testing of the Milstar airborne terminals and on-orbit testing of the DFS-3 Milstar satellite.  Mr. Collins subsequently agreed to provide funds (through SMC & ESC) for the Periodic Depot Maintenance (PDM) and yearly operating cost of the airborne testbed.


      The aircraft was flown to Tinker AFB OK on 27 Sep 97 for PDM.  PDM is expected to be completed by May 98.  The SATCOM equipment will be reinstalled in the testbed and ready for operation by Jul 98.





SILVER BULLET MODULE MODIFICATION


     In Aug 97, HQ AMC contacted WL and asked if we could trouble-shoot the SATCOM system on the Commander Joint Task Force Command & Control (CJTF-C2) Module.  That module, also called the Silver Bullet, is installed in a KC-10 aircraft to provide secure, world-wide communications for Distinguished Visitors (DV) such as the Secretary of Defense during overseas trips.  The UHF SATCOM was not providing reliable communications.  The Communications Station was flown to WPAFB on a KC-10 and WL measured the performance of each part of the SATCOM system.  The measurements revealed that the UHF preamplifier used in the design had low gain and a high noise figure.  After WL substituted a high-gain, low-noise preamplifier in the system, the voice communications was loud and clear.


     Based on WL’s successful checkout of the Silver Bullet, WL bid on modifying the second Silver Bullet and was subsequently awarded the contract.  The modification consists of removing the communications equipment from the original Silver Bullet and relocating it in a separate Communications Station.  The Communications Station contains secure UHF SATCOM, a five-channel INMARSAT, ancillary equipment and an operator station.  The Silver Bullet is connected to the Communications Station via handsets.  On 10 Oct 97 WL began work of the modification.  The Silver Bullet was delivered to WPAFB OH on 20 Oct 97 and WL immediately began demoding the wiring and communications equipment.  Delivery of the upgraded system is scheduled for 3 Apr 98.





GLOBAL BROADCAST SYSTEM 


    ESC plans to demonstrate an airborne Global Broadcast System (GBS) capability which will use a low-profile steerable antenna to receive high-data-rate communications from the GBS satellite.  WL will support the ESC demonstration.  To accomplish the effort, WL is currently working with Rome Laboratory and their contractor, Datron, to engineer the installation of the 20 GHz antenna and radome on aircraft C-135/372. The GBS demonstration is currently scheduled for late CY 98 or early CY 99.





DFS-3 MILSTAR SATELLITE SUPPORT


   The third Milstar satellite (DFS-3) is scheduled for launch first quarter CY99.  WL plans to support SMC in the on-orbit checkout of DFS-3 with WL’s airborne SATCOM testbed and Rooftop ground station.  Planned testing include satellite antenna calibrations and nadir beam mapping.  WL will also support ESC in the DFS-3 checkout with the aircraft while the WL BLUE CARTS operate under DFS-2.





INTEGRATED TACTICAL MILSTAR 


      The Milstar system has demonstrated secure, reliable, world-wide communications between mobile platforms.  Currently terminals are deployed in command aircraft, ships, submarines and Army humvees.  Desert Storm demonstrated the desirability of AJ, LPI communications for Real Time Information In The Cockpit of our fighters.  The challenge was how to fit a 2,000 pound SATCOM terminal in an F-22.  ESC and SMC sponsored WL’s Integrated Tactical Milstar terminal effort to demonstrate an Integrated Communications, Navigation, and Identification (ICNI) subsystem that could simultaneously operate a Milstar link, Mark XII IFF, GPS, and UHF line-of-sight voice.  WL’s contractor, TRW, developed the ICNI system.  TRW’s subcontractor, Raytheon, developed the Milstar Ada software.  The ITM system was completed in 1997 and demonstrated over the Milstar satellite.  This technology is now available for insertion into a ICNI suite such as the F-22 or Apache Helicopter.





F-117 LOCOMM ANTENNA EVALUATION


     ASD’s F-117 SPO requested WL evaluate the performance of a low observable aircraft antenna for satellite communications.  WL conducted pattern measurements to determine the antenna’s gain over the hemisphere.  Following those tests, WL connected the LOCOMM antenna to a Multi-mission Advanced Tactical Terminal (MATT) and evaluated the reception of the Tactical Onboard Processing System (TOPS) and On-Board Processing (OBP) system which downlink ELINT information collected by various National Assets.





C-17 SATCOM ANTENNA EVALUATION


      ASC’s C-17 SPO requested WL establish a baseline for the SATCOM system on the C-17 aircraft.  With the help of Detachment 1/AMC at Charleston AFB, SC, WL conducted extensive ground tests to evaluate the performance of the UHF SATCOM system with the AFSATCOM antenna and a Chelton crossed-dipole/blade antenna.  On 26 Sep 96, WL supported a flight test of the instrumented C-17 from Charleston AFB to the Arctic Circle and demonstrated that the AFSATCOM antenna provided good voice quality over the elevation angles tested.  





PLANNED AIRBORNE TESTBED UPGRADES  


     WL plans to upgrade their airborne SATCOM testbed in stages over the next 18 months.  The first upgrade will be to add the Datron GBS antenna, a fiber optic bus and Sun-Spark workstations to handle high-data-rate communications.  The next upgrade will add a Milstar Medium Data Rate terminal.  Additional upgrades are planned to add additional computer instrumentation capabilities and a UHF DAMA.  





CALENDAR OF EVENTS


Sep 97-May 98  Aircraft PDM


Oct 97-Apr 98  Silver Bullet Mod


Dec 98-Jan 99  GBS Demonstration


1st Qtr-3rd Qtr 98 DFS-3 testing





WL SATCOM EXPERIENCE


     WL personnel have over 250 person-years of SATCOM experience gained by conducting research, development and testing over the past 30 years.  WL’s airborne and ground testbeds are suitable for a wide variety of R&D test applications, such as:


Terminal/satellite protocol evaluation


Antenna acquisition/tracking performance


Low elevation angle propagation measurements


Satellite antenna nulling performance


Satellite uplink/downlink beam registration


Jamming/interception vulnerability evaluation


Air-to-air RF or optical data link evaluation
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