PERFORMANCE SPECIFICATION

COMPACT BROADBAND RECEIVE ANTENNA (CoBRA)

1.0 SCOPE.

1.1  This specification covers a type of portable, compact self-contained, single suitcase based Extended Ku Band satellite communications terminal, designated as the Compact Broadband Receive Antenna (CoBRA).

2.0 APPLICABLE DOCUMENTS.

2.1 Commercial Specifications

ESOG 120 - EUTELSAT Systems Operations Guide – Earth Station Type Approval.

IEC 60060 -
International Electrotechnical Commission High-voltage Test Techniques.

IEC 60068 -
International Electrotechnical Commission Basic Environmental Testing Procedures.

IESS-208 - 
INTELSAT Earth Station Standards, Standard C and E Antenna and Wideband RF Performance. Characteristics of Ku-Earth Stations Accessing the INTELSAT Space Segment for Standard Services.

IESS-308 - 
INTELSAT Earth Station Standards, Performance Characteristics for Intermediate Data Rate (IDR) Carriers.

IESS-309 - 
INTELSAT Earth Station Standards, QPSK/FDMA Performance Characteristics for INTELSAT Business Services.

IESS-601 - 
INTELSAT Earth Station Standards - Standard G - Performance Characteristics for Earth Stations Accessing the INTELSAT Space Segment not covered by other Earth Station Standards.

FCC - 
OET Bulletin 65: Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields 
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2.2 Government Documents

MIL-STD-188-164 - Interoperability and Performance Standards for C-band, X-band, and Ku-band SHF Satellite Communications Earth Terminals.

MIL-STD-188-165 - Interoperability and Performance Standards for SHF Satellite Communications Modems (FDMA Operation).

MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.

2.3 Order of Precedence.  In the event of conflict between the text of this document and the references cited, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3.0 REQUIREMENTS.

3.1 Design, materials, and manufacturing processes.  Unless otherwise specified, the design, materials, and manufacturing process selection is the prerogative of the contractor as long as all articles submitted to the government fully meet the operating, interface, ownership, support, and operating environment requirements specified.

3.2 Physical Characteristics.

3.2.1 Size.  The satellite communications terminal shall be self contained within a single suitcase, and is to be no larger than 60 inches in combined height, length, and width when stowed for transportation.

3.2.2 Weight.  The unit containing all functional components (including external power supply) shall weigh less than 100 lbs.

3.3 Functional Components.  The following components shall be electronically integrated and contained within the suitcase unit.

3.3.1 Antenna dish, fully motorized for positioning

3.3.2 Antenna control including tracking and monitoring sub-systems

3.3.3 Ku band feed assembly with LNA

3.3.4 Ku Band transceiver assembly

3.3.5 Ku Band LNB

3.3.6 Ku Band SSPA

3.3.7 Radine/Comstream compatible Modem

3.3.8 GPS Receiver

3.3.9 Electronic Compass

3.3.10 Cisco Protocol WAN Card

3.3.11 Computer for monitor and control functions

3.3.12 AC and DC power cables*

3.3.13 Universal Power Supply*

* - not required to be integrated or stow-able within the suitcase for transport, however shall be configured for rapid set-up to meet requirements of 3.4.1 below. 

3.4 Operating Requirements.

3.4.1 Operational Setup Time.  The unit shall be easily converted from a fully stowed configuration to fully operational and on-air within 10 minutes by a single minimally trained operator.

3.4.2 Certifications.  

· Eutelsat – ESOG 120

· Intelsat -   IESS-208, IESS-308, IESS-309, IESS-601

3.4.2  Antenna Characteristics.  Must be verified by GTRI (Georgia Tech Research Institute) via test report submitted directly by GTRI to government.   

· Polarization - Linear

· Sidelobe performance  - 29-25 log Theta dBi in Azimuth or better.
· Downlink Frequency - 10.95 to 12.75 GHz.

· Downlink - Minimum gain of 38.3 dBi at midband.

· Uplink Frequency - 13.75-14.5 GHz.

· Uplink Gain - Minimum of 39.7 dBi at midband.

· EIRP Gain -  Minimum of 51.7 dBW at -1 dB.

· G/T – 19.4

· Antenna Positioning  - Motorized positioning through GPS, electronic compass and inclinometer.

· Azimuth Range - Minimum of ±30º in 0.1º steps

· Elevation Range - Minimum of 5º-90º in 0.1º steps

· Polarization Range - Minimum of 150º (-30º to 120º) in 0.1º steps

3.4.3 Antenna Control. - Web based MMI

3.4.4  Transmit Mode. - Switchable between SCPC and Asymetrical 

3.4.5 Transmit Rates.

· BPSK Rate - 1/2: 64 to 1,024 Kbps

· QPSK, OQPSK Rate - 1/2: 64 to 2,048 Kbps

· QPSK, OQPSK Rate - 3/4: 64 to 2,048 Kbps

· QPSK, OQPSK Rate - 7/8: 64 to 2,048 Kbps

· Turbo Coding -  64 to 2,048 Kbps

3.4.6 SSPA Performance Characteristics. 

· SSPA Frequency Range - Extended Ku-Band 13.75-14.50 GHz

· Output Power Psat / P1dB: 44.0/43.0 (25/20) dBm (W)

· Gain Min 45 dB

· Gain Flatness ±1.0 dB full band

· Gain Slope +0.3 dB per 40 MHz

· Gain Variation ±1.0 dB at -40ºC to +55ºC

· (-40ºF to + 131ºF)

· Gain Adjustment 10 dB, 0.1 dB resolution

· Intermodulation Distortion -25 dB at 3 dB back off relative to P1dB

· Spurious -70 dBc at rated P1dB

· Harmonics -50 dBc at rated P1dB-3dB

· Noise Figure 8 dB at max gain

3.4.7 LNB Performance Characteristics.
· Local Stability ±3 ppm

· Noise Figure 0.6 dB typical at 25º C (77º F)

· Conversion Gain 60 dB typical at 25º C (77º F)

· Conversion Gain Variation Max 2dB in any 50 MHz segment over the frequency band

· Phase Noise -57 dBc/Hz at 100 Hz, 67 dBc/Hz at 1 kHz

· Spurious Max -50 dBc, with test CW signal -10 dBm IF output

3.4.7.1 Primary LNB. – The unit shall come with one factory installed LNB meeting the below characteristics:

· RF Frequency 10.95-11.70 GHz

· IF Frequency 950-1.700 MHz

· Local Frequency 10.00 GHz

3.4.7.2 Alternate LNBs. – Two additional LNBs with the following characteristics are to be delivered with each unit.  System design must facilitate easy field swapping of LNBs.  Uninstalled LNBs are not to be added to the size and weight requirements in paragraph 3.2,  above, however the unit must meet paragraph 3.2 requirements when any one of the three LNBs is installed.


Alternate LNB 1

· RF Frequency 11.70-12.20 GHz

· IF Frequency 950-1.450 MHz

· Local Frequency 10.75 GHz


Alternate LNB 2

· RF Frequency 12.25-12.75 GHz

· IF Frequency 950-1.450 MHz

· Local Frequency 11.30 GHz

3.5 Interface Requirements.

· Data input - EIA-530 

· L-band interface 

· TCP/IP LAN 10/100 base-T. MIL-C-26482 series 1 connector IP gateway 

· Video/Audio Input

· Crypto Compatibility - KIV-7, KIV-19, KIV 21, KG-175, E-100, KG-250 via RS530 and RJ45

· Base band equipment – IP or Multiplexer 

· Modem must be compatible with DISA standard 8650 and 3650 modems

· Single Power Supply Unit

· AC Supply 90-264 V AC, 44-440 Hz, 750 W

· DC Supply 21-32 V DC, 750 W

3.6 Operating Environment Requirements.

· Operational Temperature, -22ºF to +122ºF

· Operational Humidity, 95% non-condensing

· Operational Wind Speed, Max 20 mph anchored unit

· Operational Altitude, Max 9,850 ft

· Rainfall, Max 4 in per hour

· Storage Temperature, -40ºF to +158ºF

· Sealing Class IP65, including Power Supply Unit

ENVIRONMENTAL STANDARDS & TEST

· IEC 60068-2-14 Change of temperature, -40ºF to 158ºF

· IEC 60068-2-64 Fdb Random vibration broadband

· IEC 60068-2-27 Ea Shock

· IEC 60068-2-29 Eb Bump

· IEC 60068-2-31 Ec Drop and topple

· IEC 60068-2-32 Ed Free fall

· IEC 60060-2-52 Salt mist

· IEC 60068-2-68 Sand and dust

· MIL-STD-810

· Reliability, Continuous Operation >10,000 antenna and polarization motion cycles during 15 days continuous operation

SAFETY STANDARDS

· ANSI/IEEE  C95.1, C95.3 DATED 1999

· FCC DOCKET ET 93-62 DATED 1996

· 47 CFR 1.1310

· OET BULLETIN 65

4.0 VERIFICATION METHODS. - Verification of all paragraph 3 requirements (except paragraph 3.4.2 which shall come from tests performed by GTRI and submitted with proposal) shall be in accordance with a contractor submitted, government approved Inspection Plan to be submitted along with the proposal.

5.0 INTENDED USE. – The compact broadband receive antenna is intended to be used by forward deployed US Military Forces and other DOD personnel.  The systems will be exposed to harsh operational conditions.   Transportability and rapid ability to set-up for operations or rapidly stow for transport are the most essential features of the unit.
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