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Nowadays small satellites are often more attractive than large satellites, among other
things, due to reduced build time, more frequent launch opportunities with reduced cost of
the required launch vehicle, and the ability to host payloads of scientific and/or commercial
value  with  high  computational  demands.  The  well  known  principle  of  technology
development, Moore’s Law, plays an important role in decreasing the cost of small satellites
capable of housing powerful computers, leading to great involvement of small industries and
universities.  This  has  created strain  for  RF  spectrum licensing  organizations,  such  as  the
Federal Communications Commission (FCC) and the International  Telecommunication Union
(ITU).  For  future  satellite  communications  systems,  efficient  ways  of  utilizing  the  limited
bandwidth resource should be considered. One possible strategy to solve the above issues is
by equipping satellites with a Software Defined Radio (SDR) driven by cognitive algorithms.

The  adoption  of  cognitive  radio  technology  in  both  terrestrial  and  satellite
communications will  enable not only to handling multiple signals from multiple frequency
bands but also to using additional spectrum in shared bands. The development of SDRs is an
enabling technology for cognitive radio and should provide flexibility and re-configurability
with fast development times, reduced cost, and Commercial OffThe-Shelf (COTS) components.
In  this  paper  we  present  an  SDR  platform  based  on  universal  boards  of  FPGA  and  RF
programmable SoC transceiver, Fig. 1.
Many testbeds have been built in the field of wireless communications, targeted to wireless
sensor or Wifi networks [1][2]. One of the most popular SDR devices are RTL-SDR [3] and
USRP [4],  designed primarily to run an open source environment (GNU radio or Open Air
interface for instance) on a general-purpose computer, allowing rapid prototyping at slow data
rates.  No  software  baseband  signal  processing  is  done  in  these  devices.  In  other  to  run
advanced physical and data link layers for high speed communications, a platform with high-
capacity FPGA and a full VHDL implementation are required. Among the SDR platforms that
incorporates advanced FPGA, Nutaq [5] and WARP [6] are one of the best performance/price
ratio alternatives.  We propose an SDR architecture similar to  Pico SDR of  Nutaq but with
generic programmable RF and FPGA boards. The programmable RF board connects to the host
FPGA board via an standard high speed daughter-card slot providing 12-bits quadrature signal
interface and permitting on the fly reconfiguration of RF analog parameters such as center
frequency and bandwidth.
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In Fig. 2 the implemented platform is shown. It can work as stand alone SDR thanks to a
bootable embedded full linux that enables the vast open source applications to be used for
real time reconfiguration, control and monitoring. Besides, low rate signal processing can be
implemented  in  the  stand  alone  configuration  also.  For  applications  that  require  high
processing  power,  a  triple  speed  ethernet  sends  data  to  a  compueter.  For  the  most
demanding applications, the platform anables signal processing using the high parallelization
potencial of FPGA with high computational power of computers. Therfore, the choice of the
model of computation in the proposed SDR platform is left to the programmer, ranging from a
full VHDL implementation to a full processor implementation close to the GNU radio flow. Table
I  shows  the  principal  characteristics  and  performace  achieves  with  the  designed  SDR
platform. Only 8% of the FPGA resources are used, leaving ample space for IP core designs.


