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The National Acadeny of Sciences, through the National Research
Council's Committee on Radi o Frequencies (hereinafter, "CORF"), hereby
submits its conments in response to the Commission's Notice of Proposed
Rul emaki ng, FCC 96-12, rel eased February 8, 1996, in the above-
captioned proceeding (the "Notice"). In these Comments, CORF strongly
supports the Comm ssion's proposal to establish a Coordination Zone
requiring applicants for new or nodified facilities in various
conmuni cati ons services to provide witten notification of their
proposed operations to the Arecibo Cbservatory in Arecibo, Puerto Rico.

| . Introduction

CORF has a substantial interest in this proceeding, as it
represents the interests of users of the radio spectrumengaged in
scientific research, including the Radio Astronony Service, the Earth
Expl oration-Satellite Service, and the Space Research Service. CORF is
pl eased that the Conmi ssion has recogni zed the inportance of the unique
research perforned at the Areci bo Cbservatory (the "Cbservatory").
Measurenents of radi o spectral |ine em ssions taken at the Cbservatory
have identified and characterized the birth sites of stars in our own
gal axy, as well as the conplex distribution and evolution of gal axi es
in the universe. The Chservatory's planetary radar system has
i nvestigated potential |anding sites on Mars, inaged the surface of
Venus at 1-nile resolution, and investigated the surfaces of nunerous
asteroids and conets, precisely nmeasuring distances and vel ocities used
for predicting their future orbits. Indeed, subsequent to the filing of
the Petition that initiated this proceeding, the Nobel Prize was
awarded to two scientists for the detection of a binary pul sar, and for
use of the data fromthat discovery in a manner that constitutes the
nost powerful validation to date of Einstein's theory of genera
relativity and gravitational radiation. The original discovery of the
bi nary pul sar, and subsequent observations, were nade at the
observatory and coul d not have been nade anywhere else in the world.

The capability of perform ng radi o astronony at the Cbservatory,
obt ai ned t hrough years of work and substantial federal investnent, nust
be protected. Radio astrononers at the Chservatory are passive users of



the spectrum and have no control over the character of the signals that
they study. Such signals are extrenely weak-typically in the range of
one-trillionth of a watt from even the strongest cosm c source. The
onservatory is therefore particularly vulnerable to interference from
unwant ed em ssions fromusers of neighboring bands.

CORF believes that the coordination zone proposed in the Notice
will greatly assist the task of making radi o astronony observations as
free as possible fromunwanted interference. The result will be greater
efficiency in the use of Cbservatory facilities and, likely, nore
power ful and inportant scientific discoveries.

Il. The Need for a Coordinati on Zone

CORF believes that a substantial case has been built in this
proceedi ng denonstrating the need for and val ue of the proposed
Coordi nation Zone. It is undisputed that the radio frequency (RF)
environnent in Puerto Rico has becone trenendously congested in the
| ast decade. As a result, observations in certain bands have been
rendered inpossible, and in other bands, scientists are required to
performmnultiple observations in order to elimnate the damagi ng i npact
of spurious and out-of-band em ssions on data quality. Furthernore, an
upgrade of the facilities at the Cbservatory, due to be conmpleted this
year, will substantially increase the sensitivity of the Cbservatory's
facilities and the frequency ranges in which observations can be nade.
As nore receivers and feeds are added, observations will be extended
down to 50 MHz and up to 15 GHz and beyond. Thus the need to protect
agai nst interference is paranount.

The Observatory has taken steps on its own to prevent or reduce
interference. First, as part of the upgrade to the tel escope, the
entire signal receiving systemw || be encased in a done that will nake
the tel escope's feed systeminvisible fromthe horizon, and thus
i ncrease protection against direct |ine-of-sight interference.
Unfortunately, the use of the done is not a sufficient solution to the
RF interference problem as the done cannot protect against interfering
signals that are scattered off the feed systemplatform Additiona
steps taken by the Observatory include its active participation in the
Puerto Rico Spectrum Users Group and its regular contact with the
Puerto Rico Amateur Radio C ub. Furthernore, the Observatory has worked
with some | ocal broadcasters to find solutions to interference
probl ems. For exanple, the Qobservatory and WCCV-TV (Channel 54,

Areci bo) recently cooperated to find a technical solution to limt the
i mpact of the station's second harnonic enmissions. Filters and case
shielding were installed by the station at niniml cost, reducing the
second harnonic enissions to 100 dB bel ow the spurious em ssions
standard currently required by the Commi ssion

In sum the ohservatory has taken major steps to reduce the inpact
of interference to its passive use of the spectrum but reduction of
interference also requires participation by active users of radio
frequenci es. The proposed Coordi nati on Zone procedures will provide a
uni form and easily adm ni stered mechani sm for spectrum users and
applicants to work with the Cbhservatory to resolve potential problens,
whi |l e not inposing excessive burdens on those users.



I11. Coordination Zone Procedures and Interference Eval uation

There are two equally inmportant elenents to the proposed
Coor di nati on Zone procedure: notification and coordi nati on. These
el ements are addressed separately.

A. Notification

Notification to the Chservatory by those applying for spectrum use
is critical to preventing harnful interference: while the Gbhservatory
nmonitors the Conmi ssion's Public Notices, it is often difficult to
eval uate, based on the limted information in those Notices, whether a
particul ar application has the potential to create harnful interference
to the Cbservatory. An affirmative requirenment on applicants within the
Coordi nation Zone to send technical infornmation to the Qoservatory at
the time of, or prior to, filing with the Comrission will ensure that
proposals for potentially interference-creating activities will be
reviewed by the Cbservatory. Furthernore, the notification requirenent
i mposes no substantial burden on applicants: at nost, applicants wll
have to pay postage for sending a copy of their application to the
onservat ory.

The Conmi ssion asks, in paragraph 22 of the Notice, whether
applicants should be required to notify the Cbhservatory prior to filing
with the Conmission. Wile prior notification would be hel pful and
shoul d be encouraged, CORF recognizes that it may not always be
possi bl e.

B. Coordination: Interference Evaluation, Comments, and Resol ution
Pr ocedur es

CORF agrees with the core principle of the Notice-that
coordi nati on between the Cbservatory and other users of the spectrumis
a productive and cost-efficient way to prevent and resol ve potenti al
harnful interference to the Chservatory. Wen technical proposals are
reviewed prior to their being granted by the Conm ssion, any required
nodi fications can be performed prior to initial construction, and the
costs of such nodifications can thus be m nim zed.

Inits Notice at paragraph 27, the Conm ssion has proposed to
forebear from establishing specific standards to be used in evaluating
whet her em ssions constitute harnful interference to the Cbservatory.
Rather, it denmonstrates confidence that the Cbservatory will make a
good faith effort to evaluate potential interference based on al
rel evant factors and will cooperate with |icensees to ensure m ni num
di sruption to all concerned. CORF conmends the Conmission for this
proposal and notes that the Cbservatory's ongoing coordination with the
Puerto Rico Radio Amateur Club and the resolution of interference from
Channel 54 denpnstrate that the Cbservatory has worked cooperatively
with other users of the spectrumin the past and will continue to do
so.

In evaluating the inpact of potential interference froma proposed
use of spectrum it is inportant to recognize that a single standard is
probably not useful. The harm posed by interference depends on actua



signal strength as well as where the signhal and its harnmonics fall in
the spectrum O course, the International Tel ecomunication Union

Radi ocomuni cati on Bureau (I TU-R) recomendati on | TU-R RA. 769 precisely
defines the levels of interference that are harnful to conti nuum and
spectral |ine observations, and the Oohservatory would use this standard
for judging the inpact of interference in bands where the Radio
Astronomny Service holds primary or secondary allocations. In other
bands, the Observatory would likely rely on guidelines formnul ated by
the I'TU Task G oup 1/3, and any future revisions thereto.

Accordingly, given the nunber of bands at issue, the wide variety
of circunstances in individual cases, and the fact that standards may
be revised in the future, it is appropriate to forebear from
establishing specific interference-evaluation standards in the rules
and to allow the Observatory to use the best scientific standards and
engineering facilities available at the tinme. The Cbservatory has
denponstrated that it will do so in a reasonabl e manner

The Notice proposes that if analysis of an application indicates
harnful interference to Observatory operations, the Cbservatory wll
attenpt to reach an agreenent with the applicant to resol ve such
interference, and the applicant will be required to "nmake reasonabl e
technical nodifications to its proposal." CORF believes that this
requirenent is in the public interest and that the | anguage used
("reasonabl e technical nodifications") is appropriate.

I V. Concl usion

CORF conmends the Conmi ssion for recogni zing the uni que val ue of
the radi o astronony research perfornmed at the Cbservatory. The proposed
Coordi nation Zone will not place substantial burdens on applicants and
shoul d increase the ability of the Cbservatory to performinportant
research in an RF environment as free as possible from harnful
i nterference. The Commi ssion should thus adopt its Coordi nati on Zone
proposal, with clarification on a few issues, as discussed above.

Respectfully subnitted,
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