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SATCOM Aircraft Equipped with MDR Terminal
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AFRL AC at Hanscom AFB for MDR simulator test

MDR MODEM INSTALLED IN AFRL AIRCRAFT 

From 13-20 April 2000 AFRL’s airborne SATCOM testbed was at Hanscom AFB MA to install the Milstar Medium Data Rate (MDR) modem developed by Lincoln Laboratory.  The rack-mounted modem was installed in a forward equipment rack and interfaced to the AN/ARC-208 Milstar LDR terminal.  AFRL installed a new low-noise amplifier and wider bandwidth downconverter to accommodate the MDR signal.  After solving an initial crypto-interface problem, the LL MDR modem successfully acquired the DFS-1 Milstar satellite downlink using the dehopped 7.4 GHz intermediate frequency from the AFRL terminal.  C3 downlink messages were successfully read and displayed on the MDR modem screen.  Following the successful downlink demonstration, the LL MDR modem generated the uplink hop word to the AN/ARC-208 terminal and successfully logged onto the Milstar satellite’s Low Data Rate (LDR) uplink. 

Having proved LDR compatibility, the AFRL Milstar antenna was pointed across the runway towards Lincoln Laboratory’s rooftop where an antenna was connected to LL’s MDR simulator.  Repeated attempts by the AFRL Milstar terminal to acquire LL’s MDR simulator were unsuccessful.  Analysis of the acquisition algorithm revealed that the airborne Milstar terminal time tracks on the agile beam that is pointed toward the terminal.  It estimates the terminal noise level by measuring the energy in an agile hop to a beam that is not in view.  The terminal expects the agile beam to be stronger than earth coverage hops.  The LL simulator was sending sync- hop energy down on all agile beams and at the same level as the earth coverage sync hops.  Attempts were made to turn off the agile beam sync hops for all beams except the one pointed toward the aircraft.  Additionally, an attempt was made to insert attenuation in the earth coverage hops so they would be lower than the agile beam hops.  The Milstar terminal still could not acquire the LL simulator.  Additional testing is planned during the summer to solve this problem. 
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Tail-Cap SATCOM antennas tested for SOLL II

SOLL II ANTENNA TEST CONDUCTED 

On 26-27 April 2000 AFRL conducted SATCOM antenna tests on a C-17 aircraft for a Special Operations Group and Boeing.  These organizations are evaluating the option of installing three UHF SATCOM antennas in the tail-cap of the C-17.  AFRL fabricated three antenna ground planes and temporarily installed the antennas and ground planes in the tail-cap for these measurements.  The test team measured the attenuation of the tail-cap material at the SATCOM receive frequency.  Then they transmitted voice between various tail-cap antennas and the Army SATCOM antenna located on the aircraft’s backbone to evaluate link quality.  The final voice check was to transmit on the forward tail-cap antenna while receiving on the rear tail-cap antenna to evaluate potential interference between the most distant tail-cap antennas.  The initial voice checks were successful, but additional testing is required to completely evaluate link margin of the tail-cap antennas and potential interference when multiple antennas transmit simultaneously. 

JETNET INSTALLED ON SATCOM TESTBED

JetNet is AFRL/IFGD’s latest upgrade in create a flexible airborne test environment.  The airborne network is a 10BaseT Ethernet file server and print server with TCP/IP reachback capability over UHF satellites back to AFRL’s Rooftop Facility at WPAFB.  The idea behind installing JetNet on aircraft C-135/372 is to provide the aircrew a common, high-speed data device to store, print, and relay mission data while still providing an office environment for word processing, database creation, email, and web browsing.  JetNet also provides an individual or a team protected area for personal or test sensitive data.  The equipment consists of a LST-5D UHF SATCOM transceiver, 200 Watt power amplifier, a Viasat Advanced Data Controller, ADC-500, to provide the TCP/IP routing, a rack mountable 500 MHz rugged Industry Computer Source NT server, 17” rack mountable monitor, and a stackable 24 port 10/100 BaseT Hub.  Each operator station is equipped with two twisted shielded pair, Category 5 connections.  Preliminary tests and configurations are being performed in AFRL’s Rooftop Facility with a mirror network to provide the interface between JetNet and the WPAFB backbone.  Point of contact for JetNet is Gary Fecher (937) 255-4947 Ext. 3408.

NEW FREQUENCY STANDARD TESTED
The production Milstar airborne EHF terminal (AN/ARC-208) uses an Efratom rubidium standard in the Time-Frequency Standard (TFS) for the frequency reference.   Since Efratom is no longer building rubidium standards, ESC/MITRE is evaluating rubidiums built by EG&G and Accubeat as possible replacements.   ESC/MITRE requested AFRL fly the two standards to evaluate their operation in an airborne environment.  From 25-28 April 2000AFRL conducted ground and flight tests on the new standards.   To evaluate their airborne performance, the Milstar Receiver-Synthesizer Unit (RSU) was modified so the quality of the 1.325 GHz local oscillator (LO) could be measured in-flight.  Any noise or jitter on the 5 MHz frequency reference will be visible on the 1.325 GHz LO.  Flight-test results are currently being evaluated by ESC/MITRE. 

AFRL TO SUPPORT TESTING OF EMPRS

The Army is planning a new Enroute Mission Planning and Rehearsal System (EMPRS) to provide the Joint Contingency Force with the latest intelligence and logistics information while they are enroute to a battlefield.  The Army has tasked AFRL to fly along with the strike force, receive wideband data/intelligence from the Global Broadcast System satellite and relay that information in a line-of-sight net to the other strike-force aircraft.  Dry-run tests are scheduled for June, July and August 2000 with the actual demonstration occurring in September 2000.

AFRL DEVELOPING ANTENNA POINTING INTERFACE FOR JACKPOT AIRCRAFT

AFRL has been tasked by the Army to develop an antenna pointing interface unit to point the Ku-Band antenna on the JACC/CP (JACKPOT) aircraft.  AFRL will integrate the Datron Antenna Steering Module, the Polarization Converter Module and the Inertial Navigation System to steer the Datron Ku-Band antenna toward the GBS satellite.  This will allow the JACC/CP aircraft to receive the GBS downlink during the EMPRS Advanced Warfighting Experiment.

CALENDAR OF FUTURE EVENTS

May 00  Install Ku-Band GBS antenna on 372

May 00  Ku-Band GBS/Milstar flight to San Diego

Jun 00  EMPRS Dry-run Ft. Drum NY

Jul 00 Tail Mod and Radome installation

Jul 00 EMPRS Dry-run Pope AFB NC

Jul 00
Ku-Band GBS CONUS flight test 

Sep 00 EMPRS test Pope AFB to Ft Polk LA 

Oct 00 MST-8000 test with Milstar-4

Nov 00 NL05 Milstar Nuller test flights

POINTS OF CONTACT

AFRL/IFGD - Bldg 620

2241 Avionics Circle - Rm N3-D16

WPAFB OH 45433-7334

Phone DSN 785-4947 Com. 937-255-4947

FAX DSN 986-4278 Com. 937-656-4278

Helen Demers X3405 helen.demers@wpafb.af.mil

Dave Cobb X3409 dave.cobb@wpafb.af.mil

Gary Fecher X3408 gary.fecher@wpafb.af.mil

Mike Bohler X3406 michael.bohler@wpafb.af.mil
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