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Summary: ‘

This project by Venu, Inc. concluded that future handheld software radio projects will
need to address the challenges of developing a-widely-tunable portable Radio Frequency
(RF) transceiver, including the rising bandwidth of modern cell waveforms and moving
data at higher sample rates between RF transceivers and standard consumer handheld
devices, Attempts to address the difficulty and cost of manufacturing a widely-tunable
handheld RF transceiver were largely unsuccessful due to the outsourcing of the RF
hardware, which made it difficult to keep control of’ the development schedule and
process.
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We continued refining our prototype with the GDDS RF component, but did not
*come to a development agreement beyond prototyping. We also wrote two
papers ["A handheld software radio based on the ipaq PDA: Software (Jessica
Forbess, Andrew Chiu)" and "A handheld software radio ‘based on the ipaq PDA:
Hardware(Jessica Forbess, Mark Wormley)'] dlscussmg our work on the =~
~ hardware and software aspects of the handheld radio for the SDR Forum 2003,
which were presented by Jessica Forbess, which were well recelved The one
dlscussrng our software technrques won Best Paper of the Forum.

‘We also were able to work to mterface the handheld with our original RF
component, the Zeta, provided by Hand Radio."We scheduled one day to debug
the interface, and made progress, but Hand Radio could not make time in their
schedule beyond that day. We worked through the debugging process separately
afterwards until we needed their knowledge of the RF component to continue
debugglng . :

We continued trying to work with Alan Hand in the future His handheld radio
should have provided great flexibility for more software radio, but he failed to
make room in his schedule to work with us.’

. Failures

Months after the deadline to deliver a worklng prototype, Alan Hand could not

schedule any working meetings or-even provide us with another firmware
download for more debugging. We gave up on him supplying us with an RF
component :

To keep the door open for future work, we have ported our software to the
newest version of the iPAQ, which- also required porting it to the newest ver3|on
of our open source compller gce. : :

We pursued two different RF components from two separate vendors. After
sighificant development work had been done, neither of the vendors was able to
supply us with a functional component. One vendor backed out after deciding to
pursue the handheld SDR market on its own. The other vendor was unable to
provide us with a functional component far after the deadline we had set.

Once we had determined there were no suitable RF transceiver devices left to '
pursue in the short term, we targeted a receive-only system, similar to our current
luggable monitoring system, but much smaller. The system is based around a '
rrugged handheld made by Antelope Technologies. The A/D conversion is

" performed by a Red River Pocketwatch CardBus card, and the RF componentiis
the DRS Nanoceptor. After installing Linux, it was a fairly straightforward process
to compile our previously existing- code for the device, and run it. Our entire
monitoring system including the graphical interface worked out of the box, except
for CDMA, which required slightly more processing speed. '




Our future work will be focused on improving the graphical interface to make it
more convenient for a smaller display and no keyboard. We also intend to
examine CDMA to identify and implement enough optimization to allow it to run
on the 1" GHz Transmeta processor. '

We have made good progress in identifying partners to develop RF front ends for
- infrastructure projects. We will contrnue look for partners for handheld RF
development. : :

Conclusrons

Future handheld projects will need to address the problem of a widely-tunable
portable RF transceiver. They should also pay attention to the rising bandwidth of
modem cell waveforms, and not overlook the problem of moving data at higher
sample rates between the RF transceiver and a standard consumer handheld
with limited data rate interfaces.

Our attempt to address some of the drffrculty and cost of manufacturing a widely-
tunable handheld RF transceiver was primarily unsuccessful due to the
outsourcing of the RF hardware, which made it difficult to keep control of the
development schedule and process.






