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Q/V-Band LEO Constellation SATCOM and Its Digital Payload
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- Altitude: 500km
- Diameter of each spot beam: 60km
- 3dB Beamwidth : 7°

- Beam steering angle : 45°
- Number of beams : 128
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- Total RF bandwidth : 2GHz in Q/V-band
(Temporary target: Downlink: 39.0-41.0GHz,Uplink: 47.2-49.2GHz)
- Channel bandwidth (variable): 400/200/100/20/- - MHz
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Abstract

Since the existing Low Earth Orbit (LEO) constellation satellite communication (SATCOM) already occupied
Ku/Ka-bands, explore of new frequency band in millimeter-wave is required for future Japanese LEO constellation
SATCOM. In order to adopt higher frequency usage, relatively large number of flexible beams are also required. As
the result, Q/V-band on-board digital beam forming (DBF) antenna system based on array antenna should be
developed. In this presentation, the outline of proposed Q/V-band LEO constellation SATCOM system and
transceiver architecture based on direct digital RF are described. In the case of digital rich direct digital RF

transceiver, the size of digital signal processor becomes a problem. To solve this, a new DBF system using split
array-antennas is proposed and the reduction of computational complexity is discussed.





