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Reply Comments of the Geophysics Community

The undersigned representatives of the geophysical community, submit these additional reply
comments in response to the Notice of Proposed Rule Making (NPRM), FCC 00-163, and the
request for comments on testing (performed by NTIA and others) in the proceeding referenced
above.  These comments specifically address the most recent undated submission provided to the
FCC under this docket by Ben Sternberg, apparently on 24 April 2001, and by Sprint and others
of 25 April 2001.

In Sternberg’s comments, paragraph 2 beginning with “Nevertheless” assertions are made about
potential interference with a simple test.  In the report of that test, many questions arise, which
we have listed in an appendix to this reply comment.  These questions bear directly on the issues
of whether the GPR was being used under normal or manufacturer recommended operating
conditions, with optimum polarization and coupling for the ground, and so forth, or even whether
something else (like change in atmospheric path conditions or a nearby notebook computer) was
the source of the qualitative “change in reception”.  Such anecdotal, non-quantitative and poorly
documented tests as Sternberg’s add little to these proceedings.  Sternberg's description of
possible interference is an example of how easily an observation can lead to misleading or
unsubstantiated conclusions.  We note that any transmitter can potentially cause interference
when deployed incorrectly or used outside the boundaries of the manufacturer’s
recommendations -- the question is whether or not it is probable to occur and results in harmful
interference.  However Sternberg's anecdotal observations are not consistent with decades of
geophysical industry, academic and government experience using commercially available
geophysical equipment without complaints of harmful interference.

In paragraphs 5 and 6, beginning “I would like to suggest...”, Sternberg makes the suggestion to
use multiple narrow bandwidth frequencies at “much larger transmitted powers” in the “bands
reserved for industrial, scientific, and medical users.”  There are two problems with this
approach.  First, such types of instruments have been studied and the mathematical requirements
for them to work adequately require the availability of many frequencies per order of magnitude
(commonly called a “decade”) in frequency.  There are not enough frequencies available
(allocated in the ISM bands or elsewhere) to be able to resolve and solve the kinds of problems
under the wide range of soil and rock conditions known to exist (and already addressed by earlier
comments in these proceedings by Olhoeft, Butler, Wright and others).  Further, expected
spectrum allocation and use pressure will reduce the availability of these existing bands.  Second,



if these geophysical tools are all forced into these limited and narrower bands, and to partly
compensate for lost frequency bandwidth, consequently have to push to higher powers levels,
then they will interfere with each other and with other users of those bands.  This would be
further complicated by the consequences of electronics failure in one of these higher power,
narrow band devices, causing it to drift out of its allocated frequency range, possibly in a fashion
unknown or unnoticed by the users of the device.  Further, in the tradeoff of power versus
bandwidth, experiments corroborate theory in showing that wide bandwidth at low power wins
over narrow band signals at high power in achieving high resolution, while beating geometric
spreading and exponential material losses to penetrate.  Overall, low power spread over a wide
bandwidth would be preferable and offer less potential for harmful interference.  This is
supported by the decades of experience with current low power, wide bandwidth, commercial
geophysical devices that have produced no complaints of interference to our knowledge (related
in the comments earlier in these proceedings by Olhoeft, Wright, Butler, Johnson, Annan, and
others), especially as regards the use of geophysical equipment without interference in proximity
to GPS receivers, which are also vital to our own geophysical applications (see in particular the
comments by Wright and Johnson and photo below).

In response to the potential interference concerns voiced by Sprint, the Air Transport
Association, ARRL, U.S. GPS Industry Council and others, the UK Radiocommunications
Agency recently required the keeping of logs of GPR use, and when those logs were
“subsequently distributed around all their regional offices and compared to the record of
interference events.  There was no interference event that could be attributed to GPR.” (quoted
from the European GPR Association submission to the similar deliberations of the European
Telecommunication Standards Institute).  Also, interference between a GPR and a cell phone was
reported in a recent peer reviewed journal article (Olhoeft, G. R., 2000, Maximizing the
information return from ground penetrating radar:  J. Appl. Geophys., v. 43/2-4, p. 175-187).  In
those tests, the GPR suffered operational inhibiting interference from the cell phone (it could no
longer image a sewer under a concrete floor nor the thickness of the concrete with the cell phone
in use that had been possible with the phone off), but the GPR could only be made to interfere
with the cell phone when both were operated within one meter of each other in the basement of a
large building where the cell phone had the disadvantage of strongly attenuated cell phone levels.

Sprint’s comment stated “UWB proponents have had nearly three years to demonstrate that their
devices can coexist with licensed services below 3.1 GHz without causing harmful interference.
The UWB industry has not met its burden of proof.”  However, in geophysics, we have many
decades of academic, industry and government experience using commercially available
geophysical equipment confirming this ability to operate in coexistence with licensed services
without complaints of harmful interference.  For electromagnetic geophysical investigations into
the earth’s subsurface, we would like to support the FCC’s proposal of 10 May 2000 to
“…consider permitting the operation of ultra-wideband (UWB) technology on an unlicensed
basis, which could have enormous benefits for public safety, consumers and business.  UWB
devices appear to be able to operate on spectrum already occupied by existing radio services
without raising interference.”  Others have already commented on the public health and safety
(and other) benefits of applying this proposal to electromagnetic geophysical investigations and
the necessity to perform such investigations at frequencies below 3 GHz.



500 MHz center-frequency impulse ground penetrating radar (GPR) used to map snow depth
shown with GPS antenna for location positioning mounted right on top of GPR antenna without
interference to either (photo courtesy of Wintechnik, 3Dgeophysics and Snowscan).  In this photo
the GPR is being used to locate avalanche victims.

Respectfully submitted, 7 May 2001

(The signatures below were solicited over a period of one week from a representative but not
exhaustive cross-section of the academic, industrial and governmental geophysical community.
They are listed in the order received.  Some of the signatures are from individuals and do not
necessarily represent the positions of their organizations, in which case their affiliations are
shown for informational purposes only.  Some of the signatures are from outside the United
States as geophysics is an international community of equipment manufacturers and users, and
the rules set by the FCC often influence other foreign and international agencies.)
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Appendix - Questions about Sternberg’s Interference Tests

In Sternberg’s comments, paragraph 2 beginning with “Nevertheless” assertions are made about
potential interference with a simple test.  In the report of that test, many questions arise.  These
questions bear directly on the issues of whether the GPR was being used under normal or
manufacturer recommended operating conditions, with optimum polarization and coupling for
the ground, and so forth, or even whether something else (like change in atmospheric path
conditions) was the source of the qualitative “change in reception”.

Was the AR8000 the now discontinued, English made AOR (UK) Ltd. AR8000?  With what
kind of antenna was it fitted?  In what receiving mode was it operating (AM, NFM, WFM, USB,
LSB, CW) and what were the receiver settings?  What was the type and where was the source of
voice transmissions?

Was the GSSI GPR system a current model and deployed as manufactured or was it modified
(and if modified, how)?  Was it in good repair and deployed as recommended by the
manufacturer?  How was the GSSI 3200 antenna coupled to the ground and what were the soil
type and moisture conditions (or the soil electrical and magnetic properties)?  What were the
GPR data quality and depth of investigation at the site?  (A site that produces poor data quality
and depth of investigation will usually have adverse soil conditions that reduce coupling into the
ground, hence increasing radiation into the air, and thus also would not be a site where GPR
would or could typically be used.)

What was the geometry, and how were the voice transmitter, AR8000 receiver, and GSSI GPR
3200 antennas oriented with respect to each other, nearby objects, and the ground?  What were
the “various frequencies and distances”?  Were there any other RF radiating devices nearby, such
as a notebook or other computer as commonly used with GPR’s to record data (was the AR8000
computer link active)?  Where were the computers and what were their operating characteristics?
Were tests done to minimize the interference from the computers?

In this year of large solar storms causing auroras as far south as Mexico, what date and time were
these tests performed and where?

These same questions can be asked about the following paragraph where unspecified “change in
reception” was noted.


