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SUMMARY

With five decades of expertence, MSTV knows how complex management of the
broadcast spectrum can be, particularly during the ongoing transition to digital television. It is
thus concerned by proposals to prematurely allow unlicensed devices into allegedly “vacant”
broadcast channels at a time when the FCC and the world’s leading indusiry standards body,
TEEE 802.22, are still determining whether, and if 50, how, new wireless services counld enfer the
band without degrading the public’s access to free, over-the-air television services. Proposals
that would force the FCC to introduce unlicensed devices into the broadeast spectrum in as little
as six months would short change the scientific discovery process, short circuit the [EEE’s
important work and would wrongly prejudge complicated engineering questions.

MSTV is particularly concerned given the lack of any means to prevent or even
remedy interference from unlicensed devices to reception of over-the-air broadcasts or other
licensed services, including wireless microphones that are used in the production of emergency
news coverage, sporting events, and political conventions. For example, there is no
demonstrated technology that can reliably prevent an unlicensed device from transmifting on a
television channel already in use. Indeed, much vaunted “spectrum sensing” technology has
never been built, tested or proven to work in the broadeast band. Moreover, reproducible
laboratory studies show that harmful emissions from unlicensed devices - even when the devices
operate on “vacant”™ channels — would cause harmful interference to licensed services.

Once vnlicensed devices are in the field, broadeasters and the FCC would have no
reliable means of protecting the public’s television service from harmful interference. Too often,
instances of interference will go unreported because consumers will not realize that an
unlicensed device (or devices) has caused the interference. Even when interference is reported
and linked to unlicensed devices, the FCC would not typically be able to find and shut down the
interfering devices. Aftempis to use traditional means to remedy harmful interference from
unlicensed devices (i.e., finding the offending transmiiter and ordering it to cease operation)
would sap both FCC and broadcaster resources, especially as the number of devices out in the

field proliferates.

Even if out-of-band emissions could be conirolled and the unlicensed devices
could avoid transmitting on occupied channels, a fundamental problem would remain: with an
unlimited number of unlicensed devices allowed to crowd the broadcast spectrum, the quality of
broadcast and other licensed communications over that spectrum will necessarily decline, As
many respected economists have recognized, this trend towards a “tragedy of the commons”
would be irreversible and continually escalating,

[t is also noteworthy that little white space spectrum currently exists in congested
urban as well as many less populated markets. Even in rural markets where white space may be
available, there is potential for interference to roral viewers, who often must use amplified
antennas that would be particularly sensitive to emissions from unlicensed devices. The
unlicensed devices proposal also threatens to condlict with the pending digital transition for low-
power and TV translator stations, which is also a priority for rural viewers.
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Mr. Chairman and Members of the Committee, thank you for the opportunity to
appear before you today to discuss policies affecting the public’s spectrum resource and the
important services delivered over that spectrum. My name is Robert Hubbard, and I am the
President of the Hubbard Television Group, Vice President of Hubbard Broadcasting and serve
as a member of the Board of Directors of the Association for Maximum Service Television, Inc.
(“MSTV™).

The issues surrounding spectrum management are important for this nation.
Spectrum is a vital national resource, and must be managed wisely. Today there is considerable
debate among economusts and legal scholars regarding the best approach to spectrum
management. Proponents of an unlicensed approach assert that it will lower the cost to new
entrants while preventing interference to licensed services. Leading economists and legal
scholars, however, have also voiced strong opposition to an uniicensed model. They believe that
such an approach eliminates market discipline for entry, leading to overuse and increased
interference among users. Whatever the merits or problems associated with an unlicensed
approach, unique issues arise when the government attempts to employ two different regulatory
- regimes {7.e., licensed and unlicensed) in the same band. Recent proposals would do just that,
for the first time attempting to interleave an unlicensed model with licensed broadcast and other

services. From an engineering and scientific perspective, the government should approach these

, . unprecedented proposals with extreme caution.
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MSTV has over five decades of practical, real world experience in spectrum
management. Since 1956, we have worked to maintain and enhance the technical integrity of the
American public’s free, over-the-air television service as that service grew from less than 100
stations to over 1600 full—power. broadcas% stations. We also provided the FCC with the
engineering expertise that made it possible to “squeeze in” during the transition channels for
IDXI'V service within the current 408 MHz allocation for television broadeasting, MSTV has also
agsisted policymakers in introducing other Heensed services, including public safety
communijcations and sophisticated Part 74 equipment essential to provide live news and sports
coverage. And most recently, it helped design the process by which television broadcasters will
complete the transition to digital transition (*D'TV™), using the efficiency of digital technology to
enable migration from the current band (channels 2 through 69) to the final condensed “in-core”
band {(channels 2 through 51). As a result, the television broadcast service will occupy only 294
MHz of spectrum as of 2009, in comparison to the more than 700 MHz of spectrum already
available to unlicensed devices at or below the 5 GHz band.

The peaceful coexistence of so many licensed services in the same spectrum band
has not happened by accident; it has required careful planning that takes into account the unique
architecture of broadeast television service and the interference characteristics of the different
services. Based on its knowledge of the difficulties in coordinating licensed services in the same
band, MSTV is deeply concerned by proposals to allow an unlimited number of unlicensed

‘ devices into allegedly “vacant” channels within the spectrum reserved for the public’s free, over-
the-air television service. Studies and field tests conducted by well-respected scientists and
_engineers show that the introduction of unlicensed devices into the television broadeast spectrum.

threatens to create significant interference to the public’s television service. As a result, the
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unlicensed devices proposal would unfairly burden the over 21 million households that rely
exclusively on free, over-the-air television services — a group which disproportionately includes
minority, lower income, and elderly persons. In fact, these proposals threaten to create
interference to approximately 73 million existing television sets that rely on an antenna to
receive over-the-air television service. We are especially concerned about the interference to
new digital television receivers and the government-subsidized digital-to-analog converter box
program, Finally, by interfering with licensed production equipment in the broadcast bands, it
would undermine coverage of emergency news, sports, political, and other events of importance
to local cormmunities. Licensed public safety services using broadeast spectram in many major
markets would also suffer.

When asked about these concerns, the relatively small but vocal group of
unlicensed device advocates tells policymakers: “trust us.” MSTV respectfully submits that the
publie’s spectrum resource should be managed based on facts and engineering science, not on
unsubstantiated promises. This Committee should take note of the world’s leading industry
standards body, IEEE 802.22, which is currently determining whether, and if so, how, new
wireless services can safely be authorized to operate in the broadeast spectrum. Proposals that
would force the FCC to infroduce unlicensed devices into the broadcast spectrum in as little as
six months would short change the scientific discovery process, short circuit the IEEE’s
important work and would wrongly prejudge complicated engineering questions. Once millions
of unlicensed devices are placed into the marketplace and allowed to populate the spectrum, they
cannot be removed. MSTV accordingly believes it would be unwise to place unlicensed devices
into the broadcast spectrumn before it is even known whether those devices can safely coexist

with the important licensed services which are delivered to the public over that spectrum.
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i CONGRESS SHOULD PROTECT CONSUMERS BY PRESERVING THE
TECHNICAL INTEGRITY OF THE FREE, OVER-THE-AIR TELEVISION

SERVICE.

All teé often, public policy debates regarding spectrum management deal with
abstract concepts like “interference™ and “spectrum efficiency.” The impact of these proposals,
however, is very real. At stake arc the television sets that exist in every living room, bedroom
and kitchen across America. Most television receivers have not been engingered to protect
against interference from unknown, unlicensed devices operating on adjacent channels in the
television band; rather, they were designed to accommodate licensed services that operate in
conformity with the FCC’s channel allocation plan. For the American consumer, interference
from unlicensed devices is not an abstract concept. Inreal terms it means that the DTV set one
farnily just purchased will not work when their neighbor turns on an unlicensed wireless device.
It means that a new government-subsidized converter box will not work well when it is
connected to another family’s analog set,

Parties urging for the introduction of unlicensed devices into the television
breadeast spectrum have argued that Congress should not be concerned with the significant
interference potential of such devices because Americans can turn to pay television services for
programming. These erroneous claims overlook the continued importance of over-the-air
felevision viewing to the American consumer.

Approximately 21 million households' with an aggregate 45 million sets rely

solely on fice, over-the-air television.” Those viewers rely exclusively on over-the-air television

! Estimated Cost of Supporiing Sei-Top Boxes to Help Advance the DTV Transition: Testimony
Before the Subcommitiee on Telecommunications and the Internet, Committee on Energy and
Commmerce, U.S. IHouse of Representatives, Statement of Mark L. Goldstein, Director, Physical

{continued...}
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for local news, sports, weather, and entertainment. In times of emergency, their lives may be
saved when local television stations disseminate critical information from government officials
to members éf a commumty, including fo viewers receiving that information via portable
television sefs commonly used during emergencies.” For example, when it became evident that
Hurricane Katrina was headed towards the Gulf Coast, local television stations began wall-to-
wall hurricane coverage, alerting the local community about the impending dangers and vrging
residents, including those in New Orleans, to evacuate.’ Once the hurricane made its devastating
landfali, local broadeasters remaised a key link between government officials - including the
governors of Louisiana, Mississippi, and Alabama — and the public by working cooperatively
and creatively to maintain an on-air presence and thereby keep both local residents and the

country informed of the severe crisis that followed the hurricane.’

Infrastructure Issues, GAQ, 7-8 (Feb. 17, 2005) (GAO Study). See also Comments of NAB and
MSTV, MB Docket No. 04-210, passim, Attachment A (NAB/MSTV OTA Comments).

ZNAB/MSTV OTA Comments at 2.

? Because they are typicaily batiery powered, these sets are crucial when natural or manmade
disasters leave viewers without access fo power. As one report recently noted, “[I}n states in the
hurricane belt ... small, batfery powered TVs have become must-have items to have during
power outages.” Satellite Business News 2, July 11, 2005.

* A video documenting these efforts of local television broadcasters in the Gulf Region may be
viewed online at hitp://www.mstv.org/honoring.html (“Guilf Region Video™).

3 For example, after the New Orleans levees broke, WWL-TV maintained an on-air presence by
relocating news operations to a broadeast facility at Louisiana State University, and later to
noncommercial station WLPB in Baton Rouge. Similarly, after floodwaters overtock New
Onleans station WDSU’s facilities, ninefeen of the station’s employees relocated to Hearst-
Argyle sister station WAPT in Jacksen, Mississippl. WDSU’s signal was then sent from fackson
to a backup TV transmitter in New Orleans, as WDSU’s primary transiitter was under water.
See, e.g., Craig Johnson, Hurricane Katrina Tests Broadeasters: Gulf Coast Area Stations
Improvise in Order to Sfay on the Air, TV Technology, Sept. 21, 2005, at

http:/fwwew. tvteclmolegy/comf’features[newsf'n hurricane katrma shiml (last visited Jan. 23

2006).
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When access to a fiee, over-the-air signal is curtailed by over-the-air interference
in favor of a pay service, some viewers experience that loss greater than others. For example, in
some markets the number of homes not connected to cable or satellite services may reach as high
as 40 percent. Variations may also occur along cultural lines. Univision has reported that
nationwide, 33 percent of Hispanic households receive their programming solely over the air.®
Over-the-air viewers should not be deprived access to these critical local services merely because
they do not, or cannot, subsctibe to a pay television service.

Cable and satellite subscribers are also affected by loss of free, over-the-air
television service. As the General Accounting Office (GAQO) has reported, over ten million
households that subscribe to cable have af least one television set that is not connected to cable.”
Added to the sets in homes solely relying on over-the-air service, there are an estimated 73
million television sets not connected to a pay television service in the U.S.?

Protecting the spectral integrity of the broadcast service is particularly important
as the country enfers a critical stage in the transition to digital television. Congress, the
Executive Branch, and the FCC have all made clear that bringing the digital transitionto a
successful conclusion is of utmost priority and that it should not be obstructed by lower-priority
goals. Years of hard work by broadcasters, government officials, consumer electronics

manufacturers, and others have seen considerable progress, with nearly all 1600 television

8 Comments of Univision Communications, Inc., in MB docket No. 04-210 at 8, August 11,
2004.

T GAO Study at 8.
fNAB/MSTV OTA Comments at 5.
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stations in the nation’s 208 television markets now broadeasting a digital signal.” With the
transmnission side of the equation — broadcast facilities — virtually complete, the critical factor is
to create incentives for American consumers to furn off their analog television receivers and
switch to receiving signals in a digital format by the Febrvary 17, 2009 “hard date™ on which
analog broadcasts are to cease. But if unlicensed devices degrade consumers’ ability to receive
DTV signals, adoption of digifal sets will slow, undermining the DTV transition.

Concerns about the digital transition also extend to the development of an
inexpensive digital-to-analog converter box that will ensure continued local broadcast service for
consumers’ with analog sets. (As was widely reported last year, MSTV and NAB have entered
into an agreement with LG Electronics and Thomson Inc. to develop a high-quality but low-cost
prototype of such a box.) In recognition of such a box’s importance to concluding the digital
transition, Congress has allocated $1.5 billion to subsidize consumers’ purchase of converter
boxes. Like any receiving device, these boxes must use antennas to receive local television
signals, and therefore will be susceptible to interference, as well the analog sets to which the
boxes are connected. And to meet Congressional expectations that these boxes remain low cost,
there is litile room to include additional filters or tuner selectivity. Even if additional funds were
available, absent knowledge of the types of unlicensed services that will be operating in the

band, it is difficult, if not impossible to include design changes to the box to further immunize

the box from future interference.

? Mass Media Notes, Communications Daily, Feb. 26, 2004 (quoting an NAB spokesperson as
reporting 1,155 local stattons on air in digital). That number has presumably risen in the nine
months that have passed since NAB’s report.



-9
Inn light of the importance of maintaining the public’s access to free, over-the-air
television services both during and after the digital transition, Congress should not use the
broadcast spectrum as a testbed for risky experiments in new spectrum management methods.
Any proposal to introduce new untested and unlicensed wireless technologies into the broadcast
spectium must contain meaningful mechanisms to avoid interference. As discussed below, no
such mechamism exists today,

IL UNLICENSED DEVICES WOULD INTERFERE WITH CONSUMER
RECEPTION OF OVER-THE-AIR BROADCASTS AND OTHER LICENSED

SERVICES IN THE BAND.

A, Existing Technology Would Not Prevent Unlicensed Device Operation on
Oceupied TV Channels,

A key, but faulty, assumpiion of the proposal fo allow unlicensed devices to
proliferate through the broadeast spectrum is that technology exists by which an unlicensed
device can relably detect when a television channel is “vacant.” In fact, there is no
demonsirated technelogy that can reliably prevent an unlicensed device from transmitting on a
television channel already in use. Thus, in many circumsiances, unlicensed devices would
operate on channels that are already occupied by local television or other licensed services,
inchuding wireless microphones that are used in the production of emergency news coverage,
sporting events, and political conventions.

Most proponents of the unlicensed devices proposal rely on “spectrum sensing”
methods as the only potentially reliable method for protecting the publie’s television service
»

from unlicensed device interference. A device using this exploratory technology would “sense

the presence of a television signal and would then, allegedly, select a channel not in use. Yet
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these “spectrum sensing” technologies are wholly unproven in the broadcast context, especially
in light of the uniquely open and diverse architecture of television sets.

As Motorola cautioned in public statements to the FCC concerning the unlicensed
devices proposal, “It would be premature to rely on spectrum sensing unfil these mechanisms are
shown to be reliable via comprehensive study and real-world testing.”'® Policymakers should
not base real-world policy decisions on unproven promises of technology to come.

For example, efforts to develop spectrum sensing technojogy in the 5 GHz
uniicensed band took several years of development and testing, even though in that band the task
of “sensing” licensed users is far less complex than it would be in the television broadcast band.
There, unlicensed devices are to be allowed to operate alongside licensed military radar through
use of dynamic frequency selection (*DFS™). Development of DFS should have been relatively
simple, given that a single user, the federal government, controlled both the transmission and
receiving equipment for the licensed service. Indeed, prior to the FCC’s decision to adopt the
new rules allowing unticensed device operation in the 5 GHz band, the National
Telecommunications and Information Administration (“NTIA™) had submitted detailed
procedures by which these unlicensed devices would be tested to determine if they could reliably
detect military radar.'’ Yet only last month, after three years of analysis and ficld testing, did the
NTIA, Department of Defense, and the FCC reach agreement on criteria allowing sale of
unlicensed devices operating alongside the military radar.

The significant efforts undertaken to permit the use of DTS in the 5 GHz band

would pale in comparison to the task that would be needed to create reliable spectrum sensing

Y Comments of Motorola, ET Docket Nos. 04-186 and 02-380, at § (filed Nov. 3G, 2004.
! See Comments of NTIA, ET Docket No. 03-122, at App. B (filed Oct. 1, 2003).



- 1% -

solutions in the television broadeast spectrum. For example, unlike military radar in the 5 GHz
band, there are literally thousands of variants among the receiving equipment {7 e., TV sets and
Part 74 devices) at issue in the broadeast specirum; this is a reflection of the unique open
architecture of television receivers. Without reliable and consistent information about the
receiving equipment, there can be no way of knowing whether an unlicensed device can detect a
channel where its operation will not interfere with nearby viewers”® television sets or Part 74
devices. Furthermore, in the broadcast spectrum there are full-power broadcasts, low power
broadeasts, and licensed broadeast auxiliary stations (which are essential to the delivery of on-
the-spot news coverage during weather disasters, public safety emergencies, political
conventions, and sporting events). A spectrum sensing method would have to reliably sense alf
of these services.

Perhaps most importantly, as even Intel has recognized, in its opposition to the
use of spectrum sensing spectrum for higher power unlicensed operations mn the 3650 to 3700
MHz band, sensing “works well for short range, low power applications like Wi-Ii where control
resides in one entity or operator-to-operator voluntary cooperation is feasible.””> The broadcast
spectrum, however, exists below 1 GHz, where propagation characteristics allow transmissions —
and interference — to travel over very long distances, passing through thousands of independent
locations. Indeed, propenents of the unlicensed devices proposal have made clear that they

would use the broadcast spectrum to deploy very long-range applications. 13

12 Petition for Reconsideration of Intel Corp., ET Docket No. 04-151 (filed June 10, 2005).

13 See, e¢.g., Comments of Microsoft Corp., ET Docket Nos. 02-380 and 04-186, at 6 (filed Nov.
30, 2004) (alleging that “some funlicensed] WISP signals could travel over 31 kilometers” using
the television broadeast specirum).
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B. Ficld Tests Show that Even an Unlicensed Device Operating on a Genuinely
“Vacant” TV Channel Would Interfere with Viewers’ Access to Local Television

Services.

Even if techriology were to develop that would allow unlicensed devices to
properly detect when a given television channel is “vacant,” significant problems would remain,
In consultation with one of the most respected broadcast laboratories in North America,
Communications Research Centre Canada (“CRC™), MSTV has developed and conducted a
reproducible laboratory study to measure the effects on a television receiver of an unlicensed
device operating on a genuinely “vacant” TV channel.'* This study shows that harmfu!
emissions from unlicensed devices — even when the devices D’perate on “vacant” channels —
would seriously harm the public’s access to free, over-the-air television services and would
prevent the use of licensed wireless production equipment critical o the coverage of local news,
sporis, and other events.

Indeed, unlicensed devices operating in the broadcast spectrum at the FCC’s
allowed power levels for out-of-band emissions (f.e., encrgy that an unlicensed device radiates
outside of its operating channel) could prevent a viewer from watching over-the-air television
even when the device is as far as 78 feef from a digital TV set, or 450 feet from an analog set,
despite the presence of multiple walls between the device and the TV set (as would occur in
multiunit dwellings). Comments filed with the FCC by parties such as Motorola and the

Consumer Electronics Association have seconded these conceins about out-of-band emissions

' See Appendix A
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from unlicensed devices.” It is noteworthy that IEEE 802.22 agrees with these concerns
regarding owt of band interference.

To ensure the reliability and credibility of the study, CRC and MSTV have
extensively documented the methodology used and results obtained, and have submitted that
documentation to the FCC.'® MSTV subsequently produced a video, entitled “Your Neighbor®s
Static,” which recreated the CRC/MSTV study in a real-world environment just outside
Washington, D.C, Using an actual townhouse and actual DTV and analog receivers, this video
showed the harmful effect of an unlicensed device operating on a “vacant” television channel on

_reception of over-the-air broadcasts.'”

The CRC/MSTV field study remains the only real-world test of the effects of
unlicensed devices out-of band emissions on licensed television services. The unsubstantiated
promises of unlicensed device advocates cannot substitute for hard, scientific data, and this data
is clear: the placement of unlicensed devices into the public’s broadeast spectrum would

significantly harm the public’s Jocal television service.

IHI. ONCE INTERFERENCE OCCURS, THERE IS NO ENFORCEMENT
MECHANISM TO STOP IT.

Compounding the serious flaws described above, once unleensed devices are in
the field, broadeasters and the FCC would have no reliable means of protecting the public’s

television service from harmful interference. Although as a legal matter the FCC’s Part 15 rules

5 See Comments of Motorola, ET Docket Nos. (4-186 and 02-380, at 12 (fled Nov. 30, 2004);
Comments of CEA, ET Docket Nos. 04-186 and 02-380, at 9 (filed Nov. 30, 2004).

16 See Comments of MSTV and NAB, ET Docket Nos. 02-380 and 04-186, Ex. A (filed Nov. 30,
2004).
17 See Appendix B for a techuical description of the demonstration.
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would privilege the licensed broadcast uses over the unlicensed transmissions in an interference
dispute, as a practical matter this precedence would be of little value.

Rarely will broadcasters, the FCC, or the public even be aware of harmful
interference from unlicensed devices, because most cases of interference from unficensed
devices will go unreported. If unable to recelve a station’s signal, viewers may simply assume
that the interference is caused by a probiem with the broadcaster’s transmission or their sets.
They are more likely to change the channel, or return a new DTV set to the store, than they are to
call the broadcaster. [t may thus take years before anything approaching the full impact of
interfering unlicensed devices on the public’s access to free, over-the-air television would come
to light.

Even when interference is reported and linked fo unlicensed devices, the FCC
would not typically be able to find and shut down the interfering devices. ¥ Just as spectrum
sensing technology cannot reliably prevent interference, it should not be relied upon to police
it.” Attempts to use traditional means to remedy harmful fnterference from unlicensed devices
(i.e., finding the offending transmitter and ordering it fo cease operation) would sap both FCC

and broadcaster resources, especially as the number of devices out in the field proliferates. As

18 See, e.g., High-Tech Companies Defend FCC's Part 15 Regulatory Scheme, FCC Report, June
14, 2002 (citing experience of amateur radio systems, which share spectrom with Wi-Fi devices,
that the obligation of unlicensed devices to cease operation if they cause harmful interference to

licensed operations “is an allusion.”).

1% SPTF Report, at 58 (*[O]nce unlicensed devices begin to operate . . . it may be difficult legally
or politically to shut down their operations even if they begin to cause interference or otherwise
limit the licensed user’s flexibility.”); Review of Part 15 and Other Parts of the Commission’s
Rules, 17 FCC Red 14063, 14067 (2002) (describing interfercree caused by unlicensed radar
detectors to VSATs m the 11.7-12.2 GHz band, and noting that the radar detectors could not
easily be identified or, even if identified, controlled).
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Sprint has told the FCC, “once interfering unticensed devices are in the market, it will ...

potentially be virtually impossible for the [FCC] to recall these devices.™

IV. THE AGGREGATION OF UNLICENSED DEVICES IN THE BROADCAST
SPECTRUM COULD ULTIMATELY LEAVE THE SPECTRUM UNUSABLE

FOR ALL PARTIES.

Even if out-ot-band emissions could be controlled and the uniicensed devices
could avoid transmilting on occupied channels, a fundamental problem would remain: with an
unlinited number of unlicensed devices allowed to crowd the broadcast spectrum, the quality of
broadeast and other licensed communications over that spectrum wilt necessarily decline.
Although the addition of one or two unlicensed devices in a given region may not have an
appreciable effect, the addifion of hundreds of thousands or miltions certainly will. This trend
would be irreversible and continually escalating. Maintaining a low noise floor is critical if
Congress is to uphoid its longstanding commitment fo a robust, universal, and free over-the-air
television service.

As William J. Baumol, a professor of economics at New York University, has
explained in an influential 2005 paper, the “policy of unlimited entry” that is the hallmark of an
unlicensed device regime “is likely to have the same detrimental effects upon spectrum usage
that it has on usage of shared resources elsewhere.™’ Over time, a “tragedy of the commons”
results in which the resource (e.g., spectrum) is shared among so many users as to make it of
little value for anyone. As Dr. Baumol notes, “interference is inexfitable under a spectrum regime

in which the market is not constrained by any restrictions that limit entry: in deciding whether or

2 Sprint Reply Comments, ET Docket No. 02-380, at 2 (filed May 22, 2003).

! William J. Baumol, Toward an Evolutionary Regime for Spectrum Governance: Licensing or
Unrestricted Entry?, AEFFBrookings Joint Center for Regulatory Studies, 10 {(April 2005).
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nol to enter, each enfrant takes into account only the consequences of this decision upon himself,
and disregards the effects upon others.”” The result is “overcrowding and overuse.”?
Experience in the unlicensed 2.4 GHz band is instructive, Thers, cordless phones have “reap[ed]
devastating effects on 802.115 WLANs” because the technologies used are not compatible for
minimization of interference.*

Even if future technology is able to accommodate some number of additional
users within a given swatch of spectrum, demand will surely keep pace and the quality of
communications in the spectrum will degrade.25 As the economist Thomas Hazlett has noted, the
history of unlicensed device entry is a “chase up the dial: the 900 MHz ISM band became
congested, leading the FCC to open up the 2.4 GHz unlicensed band, which became crowded in
major markets, leading the FCC to open up 300 MHz for the U-NH 5 GHz band.”® And once
the decision is made to furn a band over to an infinite quantity of unlicensed devices, the

specttum cannot be recaptured for future productive use. The television broadeast spectrum

should not be allowed to go the way of other spectrum that has suffered a tragedy of the

commaons,

2 atll.

> 1d

24 Interference from Cordless Phones, Wi-Fi Planet, April 15, 2003, available at hitp://www.wi-
fiplanet.com/torials/article.php/2191241 (last visited Nov. 21, 2004).

* Baumol at 11.

6 Id., quoting Thomas W. Hazlett, The Wireless Craze, the Unlimited Bandwidth Myth, the
Spectrum Auction Faux Pas, and the Punchline to Ronald Coase’s ‘Big Joke: An Essay on
Airwave Allocation Policy, 14 Harvard J. L. & Tech. 335, 422 (2001).
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V. SPECTRUM IS NOT READILY AVAILABLE IN CONGESTED URBAN AND
MANY OTHER MARKETS.

Driving the unlicensed devices proposal is another mistaken assumption, reflected
in a paper issued by the New America Foundation (“NAF™) and Free Press iast year: that large
swaths of television broadeast spectrum are “vacant” and thus available for use by unlicensed
devices. In fact, studies demonstrate that there is Hitle or no white space available in congested
urban and even many less populated markets.” The benefits cifed by promoters of the
unlicensed devices proposal — “free[ing] up un-used capacity for innovative new wireless
applications” — would thus fail to materialize in many areas throughout the c:c:)un’try.28

‘What has caused unlicensed device advocates like NAF/¥ree Press to so
overestimate the amount of “white space™ available? Most notably, they ignore the minimal
interference guidelines for determining a “vacant” channel, as proposed by the FCC in its
unlicensed devices proposal in 2004 and recommended by IEEE. Onee the FCC’s more
appropriate interference methodology is applied, most of the “white space™ dirninishes
significantly, especially in urban and suburban areas. For example, as MSTV noted in filings
before the FCC, there are very few white spaces available from Boston to Washington, DC
during the digital transition. Even after the DTV transition, spectrum may be tight, because the
television band will be reduced by nearly one-third. For example, in Dallas-Ft. Worth, where

NAT/Free Press claims 120 MHz of television spectrum to be “vacant,™ only 6 Mz is actoally

available.

" The attached Appendix C includes a study by the respected engineering firm of Meintel,
Sarignoli & Wallace concerning the scarce amount of “white space™ available in many markets,

% See Comments of Wireless Unleashed, ET Docket No. 04-186, at 1 {filed Nov. 30, 2004).
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Even in rural markets where some white space may be available, there is potential
for interference with the existing television broadcast service. Because of their distance from
transmitting towers, many rural viewers receive very weak signals. To correct this weak signal
condifion, rural viewers often use amplified antennas. As a result, their receiving equipment is
more susceptible to interference that typical antennas. This is one reason why the National
Translator Association bas expressed concern about allowing unlicensed devices in rural areas.

The unlicensed devices proposal also threatens to conflict with another priority
for rural viewers: the digital transition for low-power and TV translator stations, which is
unlikely to be complete when full-power analog broadcasts cease in 2009, Currently, 2,160
Licensed LPTV and 4,700 licensed television translator stations are eligible to “flash cut” to
digital operations, and in May the FCC will open a filing window by which these stations can
seek a companion digital channel. Before taking any action that may disrupt that complex
transition, Congress should take notice that the rural areas into which Intel and other parties
suggest unlicensed devices would be deployed depend heavily upon low power television
services. As FCC Commissioner Adelstein has stated: “[tThousands of translators and low
power stations across our country fill a vital need as the primary source of over-the-air television
for people in Rural America. As I've seen firsthand, often these stations are the only station in
an area providing local news, weather, public affairs and emergency programming.”zg Those

same viewers would be deprived of digital low power television services if unlicensed devices

? Amendment of Parts 73 and 74 of the Commission’s Rules to Establish Rules for Digital Low
Power Television, Television Transiator, and Television Booster Stations and to Amend the
Rules for Digital Class A Television Stations, 19 FCC Red 19331 (2004), Separate Statement of
Commissioner Jonathan S. Adelstein, Approving in Part and Concurring in Part,
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are prematurely introduced info the broadeast spectrum before the digital low power fransition s
compiete.

Moreover, the broadcast industry is currently faced with a crisis over the
availability of spectrum to provide Hive remote coverage of news and sporting events. As MSTV
has noted on previous occasions, broadcasters depend heavily on wireless microphones and
cameras to provide tive coverage of major events.’’ Under carefully controlled and coordinated
conditions, these wireless devices currently use the “vacant channels” in the UHF band to
operate. However, these channels are used heavily, making it difficult in major markets to find
sufficient spectrum for the proper operation of wireless microphones. As aresult, broadeasters
are already experiencing significant chstacles to covering events of local and national
impoﬁance. The unlicensed devices proposal would put wireless microphones in conflict with
unlicensed devices for scarce specirum. Thus, operation of unlicensed devices in the broadcast
band would seriously undermine local stations’ ability to use existing wireless production

devices and provide remote coverage of important events, including local emergencies such as

weather disasters.

On behalf of MSTV, 1 again with to thank the Committee for the opportunity to
discuss important matters of spectrum reform and their relationship to the public’s free, over-the-
air television service. As demonstrated by the progress in the DTV transition, which will free up

108 MHz of spectrum for new wireless and critical public safety commmmications, local

30 See, e, g., Letter from David L. Donovan, President, MSTV, to Marlene H. Dortch, Secretary,
FCC, ET Docket No. 02-380 (filed June 23, 2003) (aftaching transcript of video demonstrating
concerns with the availability of spectrum for wireless microphones).






broadeasters are commitied to efficient utilization of the public’s spectrum resource. Spectrum
efficiency, however, requires careful attention fo the interference potential of services sharing the
same spectrum band. To simply open the floodgates to unlicensed devices without resolution of
the significant technical concerns described above would harm the public’s interest in
inferference-free communications and the continued access to free, over-the-air television
services. MSTV accordingly urges that any significant changes in use of the broadcast spectrum
be made only affer the FCC and respected organizations like IFEE 802.22 have designed and

tested appropriate interference standards.
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1. Introduction

On May 23, 2004, the FCC released a Notice of Proposed Rule Making (NPRM) that proposes to
allow unlicensed radio transmitters to operate in the broadcast television spectrum at locations
where that spectrum 1s not being used. CRC was contracted by MSTYV to conduct measurements
to investigate the possible impact of interference from unlicensed devices on the current DTV

and NTSC services.

Based on the FCC NPRM. the proposed Unlicenscd Devices (L'D) “radiated emissions thar fall
outside the TV broadcast channel(s) where the device operates must comply with the radiated
emission limits specified in §15.209(a)”. S ection 15.209(a) of the FCC rules states that “ rhe
radiated emission limits over frequency band of 2135-960 MH= s 200 ul’/m ar a measurement
distunce of 3 meters”. The emission limit is based on measurement employing a CISPR yuasi-
peak detector with a measurement handwidth of 120 kH=.

Based on the Commission proposal. CRC conducted measurement to characterise the de-
sensitisation of ATSC DTV and NTSC receivers from the side-lobe radiated emissions ot an
unlicensed portable device. Specifically the following laboratory evaluations were performed:

- De-sensitisation of DTV receivers in an indoor environment.
- De-sensitisation of NTSC recervers in an indoor environment.

2. Laboratory Test Set-up

The Unlicensed Devices interfering emisston signals were generated using a random noise
generator provided by CRC. The UD emission signals were generated by CRC in such a way as
to meet the FCC emission level required. ti.e. 200 uVim, or 46 dBuV/m within a 120 kHz
bandwidth). The interfering emissions signals were measured at 3 m from the unlicensed
devices, within a 120 kHz bandwidth. The UD interfering emiued signal power level was
adjusted to 3 dB below the FCC emission level required to avoid any impact of measurement
crror on the measurement results. The generated unlicensed devices interference emission signals
were {iltered and inserted on the desired DTV or NTSC channel. Listed below is a summary of
the relevant parameters and calculations used to conduct these tests:

FCC emission limit: 200 pV.m, or 46 dBuV/m within 120 kHz

Convert to dBm:
P = =755+ 46dBuv [m~ 20log Freq in MHz} = —29.5 - 20log( Fregin MHz)

Interference signal parameters:
s Random Noise filtered with a bandpass filter;
s 3-dB bandwidth: about 3% of the center frequency, or about 30 MHz;
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* The top flat portion of the interference spectrum was set to 3 dB below the FCC specified
timit of 200 uVrm, or 46 dBuV - 'm, within 120 kHz bandwidth:
* A dipole receiving antenna is assumed.

- For test in channels 24 to 26. the interfering signal level is:
Py, ==29.5-2010g(539) - 3 = ~87.1 JBm within 120kH-=

in 6 MHz bandwidth, the calculated power is 87,1 + 10og(6000:120) = -70.1 dBm.

- Fortest in channels 52 to 54, the interfering signal level is:

P =—=29.5-2010g(707)— 3 = ~89.5 B within 120kH-

In 6 MHz bandwidth, the calculated power is -89.5 + 10/og(6000:120) = -72.5 dBm.
Since the interfering signal power is calculated and fed to the receiver directly. the tvpe of
antenna used for transmission and reception is irrelevant. Three types of receiving antennas are
used in the tests (Silver Sensor, how-tie and rahit-ear), the results are the same.,

The interfering signal power level set up procedure:

1. At the receiving antenna output. make sure the interfering signal spectrum 1s relatively flat;

2. in the middle part of the spectrum {usually it is the high point of the spectrum), set the
interfering power level. by adjusting emission power. to the valucs calculated in the equations
listed above. The measurement bandwtdth is {20 kHz bandwith;

3. Measure the interfering signal power in 6 MHz bandwidth for CH-25 and 53, the interfering
signal power level should be 10 log (6000/120) = 17 dB higher than the power measured in 120
kHz bandwith, i.e.. -70.1 and  72.5 dBm, respectively.

4. Use these interfering signals for the test in respective RF channels.

Our previous e.w-{pericnct:I showed that when the interference handwidth 1s wider than about 10 kHz,
the interterence to DTV receiver is generally power additive (for the same interference level, the
wider the band, the more impact to the DTV reception.).

In this test, bandpass filtered white noise is used rather than an OFDM signal, test and previous
studies” showed that an OFDM signal and other digitally moduluted signals behave like white
noise. Laboratory tests were conducted to compare the filtered noise with an OFDM modulated 6
MHz DVB-T signal (QPSK-OFDM with 2k FFT) interfering into an ATSC DTV receiver. The
DTV receiver thresholds for filtered notse and OFDM signal were measured at 15.0-15.2 dB and
14.7-15.5 dB. respectively. Several consumer grade DTV receivers were used. The difference
between two interfering sources on each receiver was fess than 0.3 dB.

D, Prendergast. M. Guillet, B. Caron, Y. Wu, X. Wang, B. Ledoux and 3. Lafleche. "The Effects of Public Safery
Mobile Systerns Operativns (in TV channels 63/68) on DTV and NTSC Broadcasting™ FEEE Transacrions on
Broadcasting. vol. 31, no. 1, pp. 43-50. March 2005.

? Chini, Y. Wu. M. El-Tanany. and S. Mahmoud, *] lardware Non-Jincartties in Digital TV Broadcasting Using
OFDM Modulation™. JEEE Transacrions on Broadeasting, vol. 44.no, 1, pp. 12-21, March 1998,
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Figure 1. Laboratory Test Set-up for the Evaluation of UD Emissions Impact on TV
Signals,

In the above calculation, a simple dipole receiving antenna is assumed. The emission limit field
strength is converted into signal power (dBm) and is fed into the TV receivers. T he correct
interfering power level i1s adjusted by varying the transmitted power. The reccived power
calibration is done at 3 meters from the emission source for the power leveis calcutated above.
The interfering power level is set at 3 dB below the FCC specified level to aveid any
measurement €rror.

The laboratory set-up for the evaluation of the ATSC 8-VSB recetver 1s presented in Figure 1.
The set-up is divided into three sections: Transmitter, Channcl and Receiver.

The laboratory measurements were conducted at a distance between the UD and the DTV or
NTSC receivers of 3 meters, The resulting receiver de-sensitisation measurement was recorded.

The 1est procedures are attached (Annex 1).

The Threshold of Visibility (TOV) was rccorded when viewing DTV program over a 20 seconds
period. The ITU-R Grade 3 performance (slightly annoying audio. video. and colour) for NTSC
was recorded. The power levels were recorded in 1-dB step-size.

The tests were conducted using one video sequence for DTV and one video test pattern for NTSC
(colour bars). The tests investigated the de-sensitisation effects due to UD interference without and

with existing off-air interference.
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The tests were done on Off-Air Channels 52 1o 54 and 24 to 26. As a reference, Figure 2 and 3
show the off-air spectrum plot of 698-716 MHz and 530-548 MHz. It is noteworthy that there is no
other source of interference detected in that spectrum band of Figure 2, However, Figure 3 shows
an existing NTSC signal of -57.0 dBm peak power on channel 24.

UD interfering signals were used with a 3 dB bandwidth ot about 30 MHz. The spectrums of these
signals are presented 1n Figures 4 and 5. Based on the spectrum plots. there is little multipath
distortion at a sife 3 meters from the source of interference.
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Note: the flat portion of the filtered interfering signal, Figure 4, is about three TV channel

width.
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3. Results of the Laboratory Tests

This section presents the results of the following laboratory experiments:

- De-sensitisation of DTV recciver 1n an indoor environment.
- De-sensitisation of NTSC recelver in an indoor environment.

De-sensitization was measured by first turning the UD off and adjusting the TV transmitted
power to the minimum valuc required by the receiver to have reception. Then the UD was tuimed
on and the amount by which the TV transmitted power had to be increased to have reception
again was considered as the receiver desensitization. Such de-sensitization can be regarded as
equivalent to the shrink in the coverage area of a transmitter because when the reception of a
receiver located at the edge of the coverage area fails due to the operation of a UD. then it should
be brought closer 1o the transmitier in order 1o receive stronger signal and to have reception

again.

3.1 De-Sensitisation of DTV Receivers in Indoor Environment

The DTV signal and the UD sideband signals were transmitted and received in the same room.
The calibration was done at a distance of 3 meters from the DTV receiver as specified by the
FCC NPRM and explained in the test procedure in Annex 1. For channels 52-34. the interfering
signal power was adjusted to obtain -89.5 dBms120 kHy at 3 meters and for channels 24-26. the
interfering signal power was adiusted to obtain -87.1 dBm/120 kHz at 3 meters. These
interfering levels were 3 dB below the FCC specified limit.

Only one DTV receiver was used in these tests.

The tests were conducted on Off-Air channels 52-54 (698 716 M) without any cxtemnal off-
air interference. The tests were also conducted an Off-Air channels 24-26 (530 548 MH7) with
an existing NTSC signal. The results are presented in Table | and 2.

Table 1. De-Sensitisation of DTV Receiver #1 at 3 Meters without external interference
- Channel j_ 52 53 ‘ 54

Rx Seamsitivity - -76.7dBm , -785dBm . .788dBm
De-Sensitisation | 205dB | 21.0dB 21.6d8

|
T
|

Tabie 2. De-Sensitisation of DTV Receiver #1 at 3 Meters with external interference

Channe! o 25 126 ]
Rx Sensitivity -59.3dBm . -73.3dBm | -78.idBm
De-Sensitisation | 95dB | 185d¢B | 225dB

: On ('H-24. there is 2 dominating interference from a local off-the-air
NTSC station at -57.0 dBm peak power (visual carrier). As 4 result, the
required DTV signal level is much higher than CH-25 and 26,
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It was noticed that the receiver sensitivity varies in a ~-1 dB range for different test frequencies.
This maybe attrihuted to one or all of the following f{actors: multipath distortion. noise floor
variation, tuner performance. and other interference mechanisms.

It was also observed that signal reflections within the building created standing wavesresuliing in
a recetved signal that could be up 1o 3 dB higher than what 1t would be for frec-space
propagation. There were also signal “nulls™ in the room, which could result in signal level drops
of severa]l dB over small changes in location.

3.2 De-Sensitisation of NTSC Receivers in an Indoor Environment

The N TSC and the interterence s ignals were transmitted and received in the same room. The
calibration was done at 3m as explained in the test procedure in Annex 1. For channels 52-54,
the interference signal power was adjusted to oblain -89.5 dBmsi20 k Hz at 3 meters and for
channels 24-26, the interference signal power was adjusted ta obtain -87.1 dBm 120 kHz at 3
meters. These interference levels are 3 dB below the FCC specified limit,

The de-sensitisation tesis were carried out on Off-Air channels 52-54 (698 716 MHz) without
any external off-air interference. The tests were also conducted on Off-Air channels 24-26 (530

548 MHz) with an existing NTSC signal. The results are presented in Tables 3 and 4 for tests
conducted without and with external interference respectively,

Table 3. De-Sensitisation of NTSC Receiver #1 at 3 Meters without external interference

Channel 52 53 : 54
. _Rx Sensitivity | -01.0dBm_, -60.1dBm | -62.3 dBm
i De-Sensitisation | 234dB | 232dB | 25.14dB

Table 4. De-Sensitisation of NTSC Receiver #1 at 3 Meters with external interference

Channel ) 25 26
Rx Semsitivity | N/A -60.6 dBm | -60.0 dBm |
De-Sensitisation | N'A | 255dB  246dB

": On CH-24, there is a dominating interference from a local off-the-air
NTSC station at -5§7.0 dBm peak power (visual carrier). As a result, the
picture quatity reached CCIR Grade 3 before any interference can be
injected.

The test results show that there is more de-sensitisation for NESC than that of DTV, This 1s
because the NTSC system requires a higher S/N to operate.
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Centre Canada

ANNEX 1: TEST PROCEDLURE

Test Procedure for Unlicensed Devices Interfering Signal Emissions into the ATSC DTV

and NTSC Channel.

Set Up:

Select an RF channel between CH14 and 69.

- Make sure there is minimum off-arr interference in co- and first adjacent channels.

Interfering emissions signals:

- Filtered random noise. between 18 and 35 MHz BW. about 3% of the center frequency.

Interference signal power level set up:

- FCC emission requirement: 200 uV'm, or 46 dBuV 'm within a 120 kHz BW.

- Convent 1o dBn1: P(dBm) =-755~dBpV'm 20 log(Frequency in MHZ) assuming dipole
receiving antenna.

- The emission signal level should be mcasured at 3m from the unlicensed devices, within a
120 kHz BW.

- The signal fevel should be 3 dB below the above calculated emission level P{dBm) to
avoid possible measurement errors. Since allowed interference signal power is calculated
and fed 1o the receiver directly. the type of antenna used for transmission and reception is

irrelevant.

Wanted stgnal:

- ATSC and NTSC.

- TOV, for DTV, and ITL-R Grad 3, for NTSC, are used as the test threshold.
- Test point: 3m away from the unlicensed devices.

- Televiston chamnel multipath distortion should be minimum,

DTV TEST

Test at 3 meters with filtered random noise interference emissions signals:

At 3m. measure the off-air interference level (co- and first adjacent-channels). and the
equipment noise level in 6 MHz and in 120 k}i{z bandwidth:

Adjust interfering emission signal power level. measured 3m away. to be P(dBm) - 3 dB over
the 120 kHz BW;

Turmn off the interfering, transmit ATSC DTV, and find TOV. record the transmitted signal
power level in 6 MHz and in 120 kHz handwidth:

Turn on the interference emission signal, [T DTV reception (s not possibie, increase the DTV
signal power level until TOV, record the DTV Tx signal power level in 6 MHz and 120 kHz
bandwidth. The difference between the DTV signal power level with and without the
interfering emission signal is the receiver de-sensitisation.
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NTSC TEST

Keep the interfering ermission signal power unchanged, repeat test at 3m with NTSC as the
wanled signal,

o NTSC signul power is measured as peak average powcr.

CCIR Grade 3 is used as receiver threshold.
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ANNEX 2: LIST OF RECEIVERS

' ! ' i . "
DT‘ ' Manufacturer | Model Number | Serial Number Type
Receiver # ¢ i -
1 | Zemith  HD-SATS20 25116340860 '  Consumer
NTSC ‘ it N 1
. ¢ Manufacturer Model Number Serial Number | Type
Receiver # ; : X
! T i '
! _ Sony l KV-278FX10 | A 200018 Consumer J
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Fxecutive Summary

This report presents the results of measurement made to assess the interference potential to DTV
and NTSC television reception from the side-lobe cmissions of an Unlicensed Device (UD)
operating in the UHF band. which comply with the Scction §15.209(a) of the FCC Rules.
Section §15.209 (a} of the FCC Rules specify u radiated emission limit of 200 uVim at a
measurement distance of 3 meters over frequency range of 215-960 MHz. The cnission fimit is
based on measurement cmploving a International Special Committee on Radio Interference
(CISPR) yuasi-peak detector with a measurcment bandwidth of 126 kiz.

[n general, today’'s ATSC DTV receiver minimum signal fevel is in the range of 78 dBm to -83
dBm {over 6 MHy BW), which is equivalent to a noise {loor of - 93 dBm o 98 dBm.
Measurement resuits show that the proposed Unlicensed Device side-lohe e mission limit will
cause sigmficant de-sensitisation to DTV and NTSC receivers over a wide area, This is hecause
the proposed emission limit is much higher than the receiver equivalent noise floor ( -60 dBm to

7(+ dBm over a 6 MHz BW), The level of de-sensitisation depends on the interference siynal
power bandwidth. distance to the interference source. recerver performance, and test environment

(indoor. outdoor. etc.).

Tests were conducted in an indoor environment to determine the desensitisation 1o digital
television reception from unlicensed device side-lobe radiated cmissions in the clear and when
the side-tobe radiated emissions are transmitied through a wall. The data shows that for a
distance of 3 meters, an unlicensed device operating with signal bandwidths of 5.6 MHz and 0.43
MHz will de-sensitise DTV receivers an average of 245 dB and 13.8 dB, respectively.
Similarly, at a distance of 12 meters. the average de-sensitisation is 152 dB and 5.6 dB
respectively. At 24 meters, the average de-sensitisation ts [1.4 and 4.1 dB respectively.
Moreover, even when a dry wall is separating an unlicensed device and a DTV recerver. an
average de-sensitisation o f 197 dB and 15.2 dB were measured at distances 5 and 12 maeters
respectively. when the unlicensed device is operating with a signal bandwidth 5.6 MHz.

Similar test were also conducted for NTSC receivers. The data shows that an even greater
descnsitisation for NTSC. when compured 10 DTV, Fora wideband interference signal (5.0
MHz) at [8meters from an analoy felevision receiver. assuming ITU-R Grade 3 picture yuality,
the average desensitisation 1s 15.3 dB. For 4 narrowband signal (0.43 MHz), the desensitisation
will depend on the location of the interference signal relative to the video and colour carrier of
in the middlc of the TV channel, the average de-sensitisation at 18 meters is 5.6 dB. Ata 6
melers distance, the desensitisation ranges from 5 dB to 18 dB depending on the location of the
interference signal refative to the video and colour carrier of the NTSC signal.  If the Threshold
Of Visibility (TOV) is used as the picture quality threshold. a 10 dB correction (more
desensitisation) should be added over the FTU-R Grade 3 case.

The UD could also cause cable ingress. especially for a single shielded RG-59 cable. The ingress
level can be up 10 —44 dBm regardless of whether the cable is terminated or not.
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I. Introduction

On May 25. 2004 the FCC released a Notice of Proposed Rule Making (NPRM) that proposes
to allow unlicensed radio transmitters to operate in the broadcast television spectrum at locations
where that spectrum is not being used. CRC was contracted by MSTV to conduct measurements
1o investigate the possible tmpact of interference from the unlicensed devices on the current DTV
and NTSC services,

Based on the FCC NPRM, the proposed Unlicensed Devices (UD) “radiated emissions that fall
outside the TV broadcast channel(s) where the device operates must comply with the radiated
emission himits specified in $13.209(a)". Section 15.20%a) of the FCC rules state that “the
radiated emission limits over frequency band of 213-960 MH: is 200 dBul 'm ar a measurement
distance of 3 meters”. The emission hmit is based on measurement employing a CISPR quasi-
peak detector with & measurement bandwidih of 120 kilz.

Based on the Commission proposal. CRC conducted measurement to characterise the de-
sensitisation of ATSC DTV and NTSC receivers from the side-lobe radiated emissions of an
unlicensed portable device. Specifically the following laboratory evaluations were performed:

- De-sensitisation of DTV recejvers in an indoor environment.

- De-sensitisation of DTV reccivers with UD sideband signals transmitted through a dry wall.

- De-sensitisation of NTSC reccivers in an indoor environment.

- De-sensitisation of NTSC receivers with the narrowband signal transmitied across the NTSC
channel.

- Cable ingress created by the UD signals.

2 Laboratory Test Set-up

The Unlicensed Devices interference emissions signals were generated using a COFDM
modulator provided by C'RC. The UD emission signals were generated by CRC in such 4 way as
to meet the FCC emissions requirement. {i.e. 200 uV/m. or 46 dBuV:/m within a 120 klz
bandwidth). The interfering emissions signals were measured at 3 m from the unlicensed
devices. within a 120 kHz bandwidth. The UD interfering emitted signal power level was
adjusted to 3 dB below the FCC emission requirement to avoid any impact of measurement error
on the measurement results. The generated unticensed devices interference emission signals were
up-converted, filtered und inserted on the desired DTV or NTSC channel. List helow is a
summary of the relevant parameters and calculations used to conduct these tests:

FCC emission lmit: 200 uV.m, or 46 dBuV/m within 120 kHz
Convert to dBm: P (dBm) =-75.5 + 46 dBuV/m — 20 log({Frequency in MHz)
= .29.5 - 20 log {Frequency in MHz)
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Interference signal parameters:

e Modulation: 64QAM-OFM:
3-dB bandwidth: 5.57 Mz (wideband). [.29 MHz tmediumband). 3 x 0.43 MHz. and 0.43
MHz (narrowband)

s Number of OFDM carriers: 5616, 324, 324, and 108:

s (uard interval: 1/16; 640QAM modulation.

To avoid measurement error, the interference level is set at 3 dB below the FCC specified
limir, thus:

- For CH-48 (677 MHz). the interterence level is =293 - 20 log (677) ~ 3 = —89.1 dBm within
120 k.

- For CATV CH-66 (477 MLiz). the interference level is ~29.5 - 20 log (477) - 3 = -86.1 dBm
within 120 kHz. (Note: a CATV NTSC modulator is used in the NTSC svstem test. CATV
and off-air TV have different frequency range. but they all use the same 6 MEHz NTSC signal.
CATV Cl1-66 is equivalent to ULIF off-air Channet 14 and 15.)

Channel & Receiver ___a

»

Transmitler

Desired Signal Silver
i
NTSC NTSC Modulator !
. P ca o diz !
Source Drake VM 25504 ' ‘
| - A NTSC |
™ 7 : 1 i Televisions
- {
" [ |
o1V | ] ATSC Modulator |/ ; - a
. Lo Agtenualor | anver _J
Source R&S SFQ
i

! Sensoy , -

: , ATSC
b e e — i ——— 4 ﬂhl___."_ o] )
r‘ __________________________________ -‘ —@
1 i - ‘P‘
£ —— b Silver
: ‘I‘ : SCRROr
! Interference Source ! J
I
| COFDM Modufator i | \ 1Qeo
: / : Monitors
I ]
k i

“CRsar

T

Vector Signal
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Undesired Signa [P 894404

Aftenualor

Figure 1 - Laboratory Test Set-up for the Evaluation of UD Emissions Impact on TV
Signals.
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In the above calculation. a simple dipole antenna is assumied. The enussion limit field strength 1s
converted into signal power (dBm). In the laboratory lest, the interference power level is
adjusted by varving the transmission power. The receiving power calibration is done at 3m from
the emission point for the power levels calculated ahove.

The laboratory set-up for the evaluation of the ATSC 8-VSB receiver is presented in Figure 1.
The set-up is divided nto three sections: Transmitter. Channel and Receiver.

The laboratory measurements were conducted for distances between the UD and the DTV
receivers of 3 m. 12 m and 24 m: for the NTSC case, the distances were 6 m and 18 m. (Note:
Since the NTSC signal is more sensitive to interference. the test points for NTSC svstem is
further away than for the DTV system). Tests were also conducted with the undesired signals
transmitted through a wall (tvpical commercial office dry-wall) and the rosulting receiver de-
sensitisation measurement recorded. The test procedures are attached (Annex ).

The Threshold of Visibibty (TOV) was recorded for viewing DTV pictures over a 20 seconds
period. The ITU-R Grade 3 performance (slightly annoving audio, video. celour) for NTSC was
alsa recorded. The power levels recorded were in 1-dB step-size.

The tests were conducted using one video sequence for DTV and one video test pattern for NTSC
(colour bar). The tests investigated the de-sensitisation effects due to UD interference using five
different DTV receivers and three different NTSC receivers.

The tests were done on Off-Anr Channel 48 (674-680 MHz) for DTV. Since only a cable TV
NTSC modulator was available, the NTSC tests were performed in the 474 to 480 MHz band
(CATV Channel located in the off-air Channel 14 and 15). All NTSC receivers uscd in the test
have cable ready tuner. There are no over-the-air signals on Channel 14 and 15 1n the Ottawa
area where the tests were conducted.

As a reference, Figure 2 shows the off-air spectrum plots of 074-680 MH7z and 474-480 MHz. It is
noteworthy that there is no other interference source detected in these spectrum bands.

Four different UJD interference signals were used with a 3 dB bandwidths of 5.6 MHz. 1.3 MHz, 3
x (.43 MHz and (.43 MHz. The spectrums of the stgnals are presented in Figures 3, 4, 5 and 6.
Based on the specirum plots. there is little. 1f any. multipath distortion at a 3m site.
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Figure 2. Off-Air Spectrum Plots of 674-680 MHz (DTV Tests) and 474-480 MHz (NTSC
Tests)
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Figure 3. Spectrum of the Wideband Signal with a 3 dB Bandwidth of 5.6 MHz Received at
3 Meters.
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Figure 4. Spectrum of Mediumband Signals with a 3 dB Bandwidth of 1.3 MHz Received at
3 Meters.
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Figure 5. Spectrum of 3 x 0.43 MHz Narrowband Signals Distributed over the DTV
Channel Received at 3 Meters,
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Figure 6. Spectrum of the Narrowband Signal with a 3 dB Bandwidth of 0.43 MHz
Received at 3 Meters.
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3 Results Of The [.aboratory Test
The results of the following laboratory experiments listed below  are presented in this section:

- De-sensitisation of DTV reccivers in an indoor enviromument.

- De-sensitisation of DTV receivers with UD sideband signals transmitied through a dry wall.

- De-sensitisation of NTSC receivers in an mdoor environment.

- De-sensitisation of NTSC receivers with the narrowband signal transmitted across the NTSC
channel.

- Cable ingress created by the UD signals.

31 De-Seasitisation of DTV Receivers In An Indoor FEnvironment

The DTV signal and the UD sideband signals were transmitted and received in the same room,
The calibration was done at a distance of 3 m from the DTV receiver as specified by the FCC
NPRM and explained m the test procedure in Annex . The interference signal power was
adjusted to obtain -89.1 dBm 120 kHz at 3 meters.

For the 5.6 MHz widcband signal. the total interference power can be calculated as 89.1 + 10
log (5.6/0.12) = -72.4 dBm. For the 1.3 MH>» and 3 x .43 MHz bandwidth signals. the total
interference power is 89.1 ~ 10 log (1.3/0.12) = -78.8 dBm. For the 0.43 Mz narrow-band
signal, the total interference power is 86.1 — 10 log (0.43-0.12) = -83.6 dBm. In all cases, the
interference power levels were more than 50 dB below the recommended portable UD indoor
power level al 3m reference pont.

A total of five DTV receivers were used in these (ests.

The tests were conducted on Off-Air channel 48 (674 - 680 MHz). The results are presented in
Table 1, 2 and 3 tor the tests conducted at 2 m, 12 m and 24 m respectively.

Table 1. De-Sensitisation of DTV Receivers At 3 Meters.

OffAir . DTV DIV | DIV DIV | DIV
Channel 48 | Receiver #1 ' Receiver #2 ¢ Receiver #3 ! Receiver #4_ ! Receiver #5
. | h F

| 40.5dBm [ %1.0dBm [ -81.9dBm | -80.6dBm | -80.1 dBm
De-sensitisation at 3 meters

| Rx Sensitivity

| Wideband 7 7240dB 1 24398 266dB ;  242dB 137dB

| Mediumband _ 17.7dB | ix6dB _ 217dB ' 17.7dB , 169dB
3 x Narrowband* | 18,1 dB 186dB | 225dB 183dB . 1724dB
Narrowband | 127dB_ | 142dB [74dB . 127dB | 11948

*Three 0.43 MH7 carriers distributed over the 6 MHZ TV channél
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Table 2. De-Sensitisation of DTV Receivers A1 12 Meters.

Off- Air DTV DTV DTV | DIV DTV
Channel 48~ Receiver #1  Receiver #2 *‘ Receiver #3 | Receiver #4  Receiver #5
Sensitivity B13dBm __ 822dBm | -49dBm | -82.6dBm -850 dBm

. __De-sensitisation a1 12 meters -

Wideband . 136dB , 145dB | 158dB | 155dB 16448

 Mediumband . 88dB 9.2dB | 13.24dB 9.6d3 . 10.9dB

| 3xNarrowband* | 74d8 | 74dB 11.7dB_ 87dB_ ' 96dB

Narrowband | _39dB | J9dB 79dB 49dB_ - 64dB

*Three 0.43 MHz carriers distributed over the 6 MHz TV channel

Tahle 3. De-Sensitisation of DTV Receivers At 24 Meters.

off-Air  ° DTV DTV DTV | DIV | DTV
__ Channel 48 Receiver #1 | Receiver #2  Receiver #3 | Receiver #4 | Receiver #5 |
Sensitivity - Xl4dBm | -792dBm , -843dBm_, -832dBm , -83.9dBm |
De-sensitisation at 24 meters L o o
Wideband 104dB | 83dB ' 141dB  i21dB 12.1d8 |
Mediumband 69dB - 47dB ~ 119dB : 8348 = 89dB |
Narrowband 22 dB l4dB ' 72dB 1 49dB 49dB 1

[t was noticed that the receiver sensitivity varies in a +-1 dB range for different test points, This
is attributed to one or all of these factors: multipath distortion. noise floor variation and other
interference mechanisms. It was also noticed that DTV Receiver #3 always showed a higher de-
sensitisation than other DTV receivers. This is attributed to Receiver 3 having a more sensitive
tuner and being more susceptible to the multipath distortion (requiring a higher S/N under

multipath environment).

It was also observed that signal retlection within the building created standing waves. The resull
of this phenomenon was that the received signal could be up to 3 dB higher than what it would
he for free-space propagation. There were also signal “nulls™ in the room, which could result in
signal level drops of several d B o ver s mall ¢ hanges in location. M oreover. multipath effects
were observed to increase as the distance from the transmitter was increased.

3.2  De-Sensitisation of DTV Receivers by UD Sidehand Signals Transmitted Through A
Wall.

In these tests. the interference signals were transmitted through one wall before reaching the
DTV receivers. The walls are tvpical interior office fire protective dry wall.
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The cahbration was done at 3 m as explained in the test procedure in Annex 1. Tests were
conducted on Off-Air channel 48 (674 - 680 MHz). The interfering signal power was adjusted to
be at -39.1 dBm/120 kHz at 3 mcters from the receivers. The receivers tested using this

nterference source are histed in Annex 2.

The results of the test using the various DTV receivers cach separated from the interference
source hy one wall such that the DTV receiver was 3 m trom the interference source which was

3m from the wall are presented in Table 4.

Table 4. De-Sensitisation of DTV Receivers for Interference Signals Transmitted through
One Dry Wall at a Distance of 5 Meters.,

Off-Air © DTV DTV DTV DIV DTV
_ Channel 48 ° Receiver #1 L Receiver #2 | Receiver #3 | Receiver #4 _ Receiver #5
Sensitivity _-80.2dBm _ ! -B1.3dBm  -828dBm  -80.7 dBm K27 dBm
— De-sensitisation at § meters (1 wall . ‘
| Wideband __I81dB i 194dB | 216dB 186dB | 209dB |
Medivmband . lledB I 126dB | 158dB . 119dB  136dB
Narrowband . 7.6dB 8% dB r 126dB |  75dB °  4.1dB

Similarly. tests were conducted at 12 m the results of which are shown in Table 5. For this case
the test were conducted with and without a wall between the interference source and the DTV

receivers.

The test results show that the imerference signal is attenuated by about 3-6 dB, when going
through a typical fire rated office drywall,

Table 5, De-Sensitisation of DTV Receivers for Interference Signals Transmitted and Not
Transmitted Through One Dry Wall at a Distance of 12 Meters.

Oft-Air . DTV . DTV . DTV [ pTV | DTV
Channel 48 | Receiver #1 | Receiver #2 | Receiver #3 : Receiver #d | Receiver #5

~ [-808dBm _[-RL1dBm  -%24dBm _-82.0dBm | -81.1dBm
| __ De-sensitisation at_12 meters (No wall) o N
‘Wideband | 136dB | 146dB | 1584dB 155dB | 164dB

i ___ De-sensitisation at 12 meters (1 wall) )
Wideband T 11.3dB 10.6d8 | 131dB | 131dB T [10dB

Sensitivity
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3.3 De-Sensitisation of NTSC Receivers in an Indoor Environment

The NTSC and the i nterference signals were transmitted and received in the same room. The
calibration was done at 3m as explained in the test proudure in Annex 1. The interference signal
power was adjusted to obtain -86.1 dBm,120 kHz at 3 meters. The lists of the NTSC receivers

used in the tests are also presented in Annex 2.

The de-sensitisation lests were cavied out on CATV channel 66 (474 480 MH7) equivalent to
UHF off-air Channel 14 and 15, (Note: a cable TV NTSC modulator was used in the test, as an
off-air NTSC' modulator was not available. However. this should have no impact on the test
results, since there is only a slight frequency range difference. the signal modulation is the same).
The results are presented in Tables 6 and 7 for tests conducted for distance of 6m and 18m
respectively. The greater than sign indicates that de-sensitisation was bevond the fimits of

the test-hed.

[T L

Table 6. De-Sensitisation of NTSC Receivers at 6 Meters.

{ catv | NTSC Receiver #1 " NTSC Receiver #2 __ NTSC Receiver #3
e ITU-R | : ITCR | ITU-R
j Channel 6o TOV  Grades | TOY  Grades | YOV Grades |
[ Semsitivity __-515dBm  -60.5dBm _-415dBm -51.5dBm _-455dBm ' -38.5 dBm
i De sensmsansm at 6 mtters ) ]
"Wideband | -23dB___ 26dB___ »13dB | 14dB__ >17dB___ 21dB
| Narrowband i 144dB 15dB . 2dB 3 dB 14 dB 14 dB3

Table 7. De-Sensitisation of NTSC Receivers at 18 Vieters.

. catv . NTSCReceiver#l . NTSCReceiver #2 |  NTSC Recelver #3
\ . ITU-R _ ITU-R . L OITU-R
Channel 66 L Tov | Grade3 | ' Grade 3 TOY __Grade 3
| Semsitivity | -51.5dBm_ -61.5dBm  ~+1.5dBm | -31.5 dBm__ -45.5 dBm | -58.5 dRm |
! ) ) De-sensnt:satmn at 18 meters _
| Wideband ~8dB [ 18dB | 448 | 12dB T ~7dB [ 16dB” |
| Narrowband 8dB | RdB | 248 1 dB_ ¢+ 7 d8 | rdaB

The test results show that there i1s more desensitisation for NTSC than that of DTV, This is most
likely because the NTSC system requires a higher S/N 1o operate.

The test also shows that the NTSC Receiver 2 requires 3-10 dB more power (sensitivity) than
Receiver | and 3 for TOV and ITU-R Grade 3.
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34 De-Sensitisation of NTSC Receivers with the Narrowband Signal Transmitted
Across NTSC Band

The purpose of this test was to study the impact of a narrowband interfering signal positioned at
various frequencies across the NTSC channel would have on the NTSC signal itself.

The NTSC signal and the narrowband interference signal were transmitted and received in the
same room. The calibration was done at 3m as in previous cases, The interference signal power
was then adjusted to obtain -86.1 dBn/ 120 kb2 at 3 meters. The test for this case was completed
with onlv the NTSC recciver #1 (see the list of the NTSC receivers in Annex 2).

Again, CATV Channcl 66 (474 - 480 MH2), which is equivalent to UHF off-air Channels 14 and
15, was used for the test. Table 8 presents the test resubis at 6m and at different frequencies
across the NTSC channel. An NTSC visual signal RF subjective weighting curve shown in
Figure 7 was used as reference for the interference calculation. Figure 7 shows that the NTSC
visual signal is most sensitive to interference positioned between 1.5 and 2.5 MHz above the
lower channel edge.

Table 8. De-Sensitisation of NTSC Receivers At 6 Meters For The Narrowband Signal
Transmitted Across The NTSC Band

] NTSC Receiver #1 N
| ATy Center Frequency of the narrowband interference signal -
Channel 66 | 494 5viH, = 476 MHz 477 MHz 478 MHz 478,75 MHz

© (at 0.5 MHz) * (at 2.0 MHz) | (at 3.0 MHz) | (at 4.0 MHz) © (at 4.75 MHz)

De-sensitisation at 6 meters

TOV | 4dB | 1edB | 14dB 14dB 18dB |
{ ITCR3 | 5dB | 18dB 15 dB3 15dB I8dB |
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Figure 7. NTSC Visual Signal RF Subjective Weighting Curve (*S” Carve).
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The test results match well with the NTSC visual signal weighting curve (8™ curve). except at
the colour sub- carrier location (about 4.75 Mz trom the lower channel edge), where it 1s more
scnsitive to the interference. This is because the colour-bar test patiern. which is very sensitive
to the colour sub-carrier imerterence. was used for the subjective assessment.

3.5 Cable Ingress Created hy the UD Sideband Signals

‘The purpose of these tests was to determine the possible cable ingress created by the interfering
signals.

For these tests. an indoor portable UD was assumed. This U was set to transmit a 100-mW
wideband signal through a Silver Sensor antenna with about 3-dB gain. The closest distance
between the antenna and the cable was about | meter. Two tvpes of cable were used. One being
an R(-6 double shiclded cahle: and the other an RG-59 single shielded cable. The length of the
cable used in the test was about 10 meters. The cable was streiched across a room with vne end
connected 1o a Vector signal analyser for ingress signal power measurermnent. Tests were
comducted with the other end of the cable cither terminated in s characteristic impedance or un-
terminated. The results of the tests are presented in Table 9.

Table 9. Cabie Ingress Created by Wideband Emission Signal. .
o CABLE INGRESS MEASURED POWER N o
o RG-6 CABLE o RG-S9 CABLF, |
FREQUENCY NOT ‘ NOT e
TERMINATED | [ERMINATED  ppniinaTep | TERMINATED
195 MHz -36 dBm -69 dBm -44 dBm ) -18 dBm
515 ViHz 55dBm - -68 dBm 44dBm 46 dBm
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The results confirmed. as expected. that the double shiclded RG-6 cable will pick up
interference, if it is not terminated (in our test the un-terminated cable end is about Sm away
from the transmitting antenna). RG 6 cable is probably the most widely used cable for home
installation of cable TV and Satellite TV systems. For the case of the single shielded RG-39
cable. the test show that regardless of weather it is terminated or not, significamt ingress
interference was detected. RG 59 1s often used by non-professionats to install additional cable

outlet at home,

4.

tad

Findings & Observations

To avold measurement errors, the interference signal level was set at 3 dB below the FCC
recommended emission limit, thus, the actual receiver desensitisation could be up to 3 dB

higher than the measurement results.

For different interfering signal bandwidth. the results are very much proportional to the
interference signal bandwidth. For example. the wideband interference signal, 5.6 MHz BW,
will cause 10 log (5.6/0.43) = 11.1 dB more desensitisation than a narrowband interference
signal with a 0.43 MHz bandwidth. Test resulis show that, for each DTV receiver. the
discrepancy is within ~- | dB over caleulated results (sce Table 1. 2, and 3). When
desensitisation is small as shown in Table 3. the power calculation method is not accurate.
since the recetver noise {loor will impact the desensitisation. For example. 1f the interference
is at the same level as the receiver noise floor, the desensitisation will be 3 dB rather than 0

dB.

It is interesting fo note that a 1.3 MHz bandwidth interfering signal has almost the same
impact as three individual 0.43 MHz (3 x 043 = 1.29 MHz) interference signals (+/- 1 dB
accuracy) spread across a TV channel as shown in Tables | and 2.

Indoor multipath reflection forming standing waves. which results in signal peaks and nulls
over few inches distance (RF frequency dependent) were observed. The peak can be 3 dB
ahove free space propagation curve. while nulls can casily cause several dB of signal loss.
The further away from the UD. the greater the potential for multipath reflection, which could
cause possible desensitisation in extended areas.

There was more desensitisation for the case of NTSC than for that of DTV. This result is
expected. since the NTSC system requires higher S/N than the DTV system to operate.

A narrow band interference signal located in an NTSC channel follows the behaviour of the
"8 curve.
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ANNEX 1: TEST PROCEDURE

Test Procedure for Unlicensed Devices Interference Signal Emissions inte the ATSC DTV
and NTSC Channel.

Set Up:
» Sclect an RF channel between CH14 and 51.
-Make sure there are minimum off-air interference in co- and first adjacent channets.
e Interference emissions signals:
1. Wideband emission signal, 5.6 MHz BW
2. Narrowband emission signal, 0.429 MHs BW
3. Mediumband emissions signals, 1.3 MHz BW
4. Three narrowband emissions signals distributed over the 6 MHz channel, 3x0.43 MH7
= Interference signal power level set up:
- FCC emission requirement: 200 uV.m. or 46 dBuV m within a 120 kHz BW,
- Convert to dBm: P{dBm) =-75.5+ dBuV-m 20 log(Frequency in MHz)
- The emission signal level should be measured at 3m from the unlicensed devices. within a
120 kHz BW.
- The signal level should be 3 dB below the above calculated emission level P(dBm) to
avoid possible measurememt errors. Since allowed interference signal power is calenlated and
fed to the receiver directly. the type of antenna used tor transmission and reception is irrelevant.

s Wanted signal:

- ATSC DTV and NTSC.

- TOV is used as the test threshold.
Test point: 3m. 12m and 18m away from the unlicensed devices.
Tests will also be done with signals transmitted thought a wall,
Tetevision channcl muliipath distortion should be mimmum.

DTV TEST

1. Test at Im with wideband and narrowband interference emissions signals:

s At 3m, measure the off-air interference level {co- and first adjacent-channels), and the
equipment noise level in 6 MHz and in 120 kHz bandwidth:

¢ Adjust interference emission signal power level, measured 3m away. to be P(dBm) - 3 dB
over the 120 kHz BW,

s  Turn off the interference. transmit ATSC DTV, and find TOV. recotd the transmitted signal
power level in 6 MHz and in 120 kHz bandwidth;

¢ Turn on the interference emission signal. If DTV reception is not possible. increase the DTV
signal power level until TOV . record the DTV Tx signal power level in 6 MHz and 120 kHz
bandwidth, The difference between the DTV signal power level with and without the interference
emission signal is the recciver de-sensitisation.
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2. Testat12m:
Keep the interference emission signal power unchanged and moves the test point to om.

-

e Repeat the 3m test.

e  The result will be the de-sensitisation at om.

3. Test at 24m:

* Keep the interference emission signal power unchanged and moves the test point to 24m.
» Repeat the 3m test.

e The result will be the de-sensitisation at 24m,

NTSC TEST

» Keep the interference emission signal powet unchanged, repeat test at 6m, and 18m with
NTSC as the wanted signal.

s For narrowband interference test. the interference emission signal should he transmitted at
several in-hand frequency locations across 6 MHz channel.

e  NTSC signal power is measured as peak average power,
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ANNEX 2: LIST OF RECEIVERS

DIV | Tvoe
Regeiver # . - P
: i _
i " Consumer
2 Protessional
3 Consumer
4 i Consumer
) I Consumer
S A
NTSC T.[,
. “Twpe
Receiver # | P
T
i * Consumer
pan e _1[ R
2 " Consumer
— ]
3 ' (‘onsumer
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ANNEX ¥ OFFICE DRY WALL AND PHOTOS OF TEST EQUIPMENT

Figure A3-1: Office dry wall Side A (sigmal goes through white-board).
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Figure A3-2: Office dry wall Side B (signal goes through white-board).
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Figure A3.3: UD and DTVY/NTSC Transmission Systems.
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Figure Al-4: Five DTV Receivers and Reception System Set Up.
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FACT SHEET

What is OQut-of-Band Emission?

Out-of- band emission is the amount of energy a transmitter is allowed to
radiate outside its operating channel. For example, if a transmitter is operating on
TV channel 50, the out-of band emission is the amount of energy that a transmitter
is allowed to radiate outside TV channel 50 and into the remaining TV band, i.e., on
channels 14 through 49, and 51 through 69, Out-of-band emission is sometimes
referred to as “transmitter splatter”,

In the Commissions’ unlicensed devices proceeding, the FCC propesed an
out- of-band emission limit of 200 micro Volts per meter (uV/m) measured at a
distance of 3 meters using a measurement bandwidth of 120 KHz. This means that
an unlicensed transmitter operating on TV channel 50, is allowed to spill over and
radiate energy on TV channels 14 through 49 and 51 through 69 as high as 200
uV/m at 3 meters calibrated for a 120 KFz bandwidth within the TV band.

What Does the MSTV Video Demonstrate]

This MSTV video demonstrates the real world devastating effect on digital
television reception from an FCC compliant out-of- band emission that would be
generated by an unlicensed device operating on vacant TV channels. The MSTV
video does not demonstrate the operation of an unlicensed device in the TV band,
since such a device has not been yet invented. It does, however, demonstrate the
effect of the proposed FCC limits for out-of-band emission if an unlicensed
transmitter is eventually built, Interference from an unlicensed device transmission
operating on the same TV channel as a TV station is not considered in this video.

How Does Qut-of-Band Emission Affect TV Reception?

Television receivers cannot differentiate between energy generated from the
out-of-band emission of an unlicensed device or its own television signal. The energy
splatter radiated from an unlicensed transmitter, if strong enough or located too close
to a TV receiver, could prevent TV reception, To illustrate this point, one could
compare out-of band emission to background music. If the source of the background
music is to close to an individual ear, the individual will have a difficult time listening
to someone speaking in the same room, even if that person is speaking in a very loud
voice. The ear, like a TV receiver, reaches a level where the music interferes with its
ability to hear a conversation. Among the factors in determining whether the
conversation is disrupted are where the source of the music is in relation to the ear




and the loudness of the conversation. The MSTV video effectively demonstrates that
point. Specifically, when an unlicensed device out-of- band emission is too high (i.e.,
the music is too loud), it will interfere with TV reception even though the unlicensed
device is transmitting from different rooms in the same house where the TV set is
located, or even from the house next door.

How Did MSTV Generate the Out-of-Band Emission in the Video?

MSTV used commercially available devices to generate energy equivalent of
the 200 uV/m at 3 meters for every 120 KHz bandwith segment. These devices,
known as “noise generators”, are capable of generating the out-of-band energy level
specified by the FCC over a span of only three television channels, not the whole TV
band. For example, one device can generate out-of-band emission for every 120 KHz
segment over a span of TV channels 48, 49 and 50, another device can be used to
generate out-of-band emission on TV channels 14, 15, 16 or the same device could
be retuned to generate out-of-band emission on these lower channels, ete.
Description of the science behind the demonstration and how these devices were
calibrated expliined in the attached documents by Meintel, Sgrignoli & Wallace, and
the Communications Research Center of Canada, an agency of Industry Canada.
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Procedure for Unlicensed Device Demonstration

At the request of the Association for Maximum Service Television, the firm of Meintel,
Sgrignoli, & Wallace (MSW) conducted a demonstration of the potential interference from an
unlicensed device operating in the television bands, as proposed by the FCC NPRM. This
demonstration, conducted in a town-home located in Alexandria, Virginia, showed that under the
current proposed rules, unlicensed devices cause interference to existing television reception. The
following procedures were utilized for the demonstration.

Based upon the FCC NPRM, the proposed unlicensed devices would comply with FCC
Rules specified in Section 15.209(a). Section 15.209(a) states that “the radiated emission limits
over frequency band 215-560 MHz is 200 dBpV/m at a measurement distance of 3 meters.” The
emission limit is based on measurement employing a CISPR quasi-peak detector with a
measurement bandwidth of 120KHz.

To conduct the demonstration MSW utilized a random noise generator connected to a band
pass filter with a vertical whip antenna. In the demonstration, MSW set the output of the device to
meet FCC emission requirements (i.e, 200 dBuV/m, or 46 dBpV/m within a 120 KHz
measurement bandwidth). The output level of the device was set 3dB below the FCC emission
requirement fo avoid any impact of measurement error on the results. The methodology used is
identical to the one used by the Communications Research Center of Canada (CRC) for their
laboratory evaluation. Details of the laboratory evaluvation is described in the two attached reports

(Attachment A)
FCC Emission Limit: 200 dBpV/m, or 46 dBuV/m within 120 KHz.

Convert to dBm: P dBm =-75.5 + 46 dBuV/m -20 log(Frequency in MHz)
P dBm = -29.5 - 20 log(Frequency in MHz)

Interference Signal Parameters:
e Random Noise filter with a Bandpass Filter
e 3-dB Bandwidth = 30 MHz
* Vertical Whip Antenna used for the Unlicensed Device
s To avoid measurement error, the output was set 3dB below the FCC Limit

For example, for Channel 50 the interference level is:

P dBm = -29.5 — 20 log (689) ~ 3
P dBm = -89.26 dBm (within 120 KHz)

1282 Smallwood Drive, Suite 372, Waldorf, MD 20603
Phone 202-251-7589 Fax 301-645-1426
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The table below shows the emission limits that were set for each channel tested.

Channel Center Frequency of Emission Limit for
Channel Demonstration
14 473 MHz -85.99 dBm
15 479 MHz -86.11 dBm
26 545 MHz -§7.23 dBm
27 551 MHz -87.32 dBm
34 593 MHz -87.96 dBm
36 605 MHz -88.14 dBm
48 677 MHz -89.11 dBm
50 689 MHz -89.26 dBm
51 695 MHz -89.34 dBm

The setup of the demonstration involves a careful calibration of the transmitter system to
ensure that the fields are set correctly for each channel at the prescribed 3 meters distance. To
calibrate the output level for each channel, the unit was turned on with the band pass filter centered
on the desired channel and the UHF vertical whip antenna connected (as shown in Figure 1). A
calibrated dipole antenna (NIST Traceable) set for the appropriate frequency was then placed at
the prescribed 3 meters distance and oriented in the vertical plane. Then, using a calibrated coaxial
cable (measured loss cable) the output level of the transmitter was adjusted to achieve the
appropriate power level as measured with a 120 KHz bandpower marker on a vector signal
analyzer. (see attached CRC reports for further description)

Noisecom Noise Generator
With Attenuators

K&L Bandpass Fifter
5BT-500/1000

E
=

, Vertical Whip
Antenna

Figure 1

1282 Smallwood Drive, Suite 372, Waldorf, MD 20603
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As shown in figure 2, the signal level was measured using a vertically oriented calibrated
dipole at a distance of 3 meters. Accounting for the loss of the coaxial cable, the signal power
within 120 KHz was measured on a vector signal analyzer.

Agilent 89441A Vector
Signal Analyzer

Calibrated
Dipole
Antenna

Figure 2

Once the calibration of the power level is set, the device is placed in various rooms of
the subject townhome for the experiment. The setup is as shown in Figure 3. The transmitter
can be cycle on and off to show the added impairment to both the analog and digital
television reception within the home as well as from the adjacent dwelling unit. The desired
signal for the TV receiver is the off-air reception of the local Washington, DC area analog
and digital television stations. By using real-world television signals, the detrimental effects
of the transmitter can be seen on over the air reception using rabbit ears and small indoor
antennas. Without the introduced interference, the home receives very good quality analog

and digital television signals.
Off Air Signals

Noisecom Noise ! K&L Bandpass Vertical L TV Receiver
Generator i Filter Whip
With Attenuators 5BT-500/1000 Antenna
Figure 3
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MAKIMUM SERVICE TELEFVISION

Rebuttal of The New America Foundation

Critique of MSTV’s “ Your Neighbor’s Static” Video

The New America Foundations’ criticism' of the Association for Maximum
Service Television’s video, “Your Neighbor’s Static” was based on the following three

points:

“MSTV did not include details to show how an independent observer
could reproduce its results”

MSTV’s Response: The MSTV video is based on the MSTV original
submission to the FCC in its Unlicensed Device Proceeding. The video
mentioned the laboratory work of the Communications Research Center
(CRC) of Canada, which is the basis for the MSTV video demonstration.
The CRC work shows in the laboratory that out-of-band emission
generated from an unlicensed device transmitier will cause interference up
to 78 feet from a TV set. Specifically, the CRC study describes the
equipment used, how the out-of-band emission signals were generated and
how the interference numbers were calculated as well as the impact of the
out-of-band emission has on three different generations of DTV and
NTSC receivers. The MSTV video was created simply to collaborate the
laboratory work in the field, using real live TV transmission and actual
settings for operating these devices. Note that MSTV selected CRC to
conduct the laboratory work since they were deemed to be knowledgeable
and credible in modeling both broadcast and wireless interference?.

“Informal discussions with an individual involved with the production
reveal that the simulated unlicensed device exploited a longstanding
loaphole in the FCC Rules that has never caused a problem using real
fransmitters” and “..the device demonstrated is reported to be 54-MHz
wide noise generator..” and “..this device will be normally forbidden by
the FCC proposed rules, but a loophole permits it fo be used in the

" The criticism of the MSTV video tape is described in Section ITi of a document by the New America
Foundation entitled * Reclaiming the Vast Wasteland: Why Unlicensed use of the White Space in the TV
Bands will not Cause Interference to DTV viewers”, authored by Michael J. Marcus, Paul Kolodzy and

Andrew Lipman.

? CRC submitted a study on behaif of Intel, Inc. to determine the necessary parameters relating to co-
channel and adjacent channel interference from wireless devices in the TV bands.



existing unlicensed band in conjunction with a more powerful signal
limited to 6 MHz7.”

MSTV’s Response: The information reported by NAF is false and does
not represent the actual video demonstration parameters. MSTV’s video
did not exploit “a long standing Joophole in the FCC Rules.” The MSTV
tests merely demonstrated the significant interference impact that signals
at the oyt-of -band emission level contained in Part 15 and proposed for
unlicensed devices in the broadcast band would have on TV reception. If
NAF is confused as to why “this has never caused a problem using real
transmitters,” the answer is quite simple. To date, Part 15 transmitting
devices have not been allowed to operate in the broadcast television band.

NAF also claims that the device demonstrated by MSTV was a 54
MHz white noise generator, This is also false and misleading. The device
used by MSTV in the demonstration generated out-of-band signals on only
18 MHz of spectrum not the 54 MHz purported by NAF. Given that the
proposed unlicensed device is for “broadband” operations, we believe that
it is not unreasonable that out-of-band emissions would be generated
across such a bandwidth. Further, the device actually operated below the
permitted FCC limit. In fact, the MSTV device was calibrated to generate
a signal equivalent to 3dB LESS than the FCC limit of 200 uV at 3
meters for a NARROW bandwidth of 120 kHz wide. This is not only
the methodology specified by the FCC to measure out-of-band
emissions but it is also approved internationally by the International
Special Committee on Radio Interference (CISPR). Moreover, the
out-of-band emission problem highlighted by MSTV was independently
studied by a working group’ of the 802 IEEE Wireless Society, (IEEE-
802.22), and tentatively determined that the FCC out-of-band limits are
insufficient to protect DTV receivers by some 33 dB.

MSTV’s work is based on good science, well-established scientific
methodology and sound engineering practice. NAF criticism is based on
perceived FCC loopholes, hearsay and unlicensed transmitters not yet
invented or proven to work.

¢ “The FCC rules were writlten two decades ago when instrumentation
was less advanced than it is today...” and * ..this loophole in the Part 15
unlicensed rules, which would theoretically permit emissions in the TV

% The IEEE 802.22 is the Working Group responsible for developing standards for operating Wireless
RANs within the TV bands. In September 2005, the Working Group filed an exparte filing with the FCC to
report on its activities and findings to date. The Report concluded that unlicensed systems should not
operate within a co- and first adjacent channel contour of a DTV station and that the out-of-band emission
are insufficient to protect DTV receivers for 2™ adjacent channels and beyond by some 33 dB for 1 dB
desensitization of DTV receivers.



band can be closed once the FCC includes it in its Reports and Ovrder in
this proceeding an additional easily-measured total limit on power in the
TV bands for out-of-band emissions.”

MSTV’s Responge: The out-of-band emission rules specified in the FCC
rules are independent of the instrumentation used to measure them.
Basically, The FCC rules only define three parameters: a field strength
level (200 uV/m at 3 meters); a bandwidth (120 kHz); and, a specific
measurement methodology (the CISPR standard) to insure compliance
with the out-of-band limits. It does not specify the instrumentation that
should be used to measure these limits. Advances in measurement
instrumentation will not change the values specified by the FCC for out-

of-band emission,

MSTV and others have shown that the proposed FCC out-of-band
emission limits are inadequate and do cause unaceeptable interference to
TV receivers, Changes in the instrumentation will not change that fact.
Morcover, NAF did not propose an alternate measurement technique to
either the FCC or the scientific community to replace the current
technique or deal with the perceived loophole for evaluation and peer
review. It left that task to the FCC, Changes in the FCC Part 15 Standards
impact many products, and incumbent users. It is, therefore, imperative
that such an undertaking be properly evaluated and accepted by the
scientific and international community before FCC adoption.



perceived FCC loopholes, hearsay and unlicensed transmitters not yet
invented or proven to work.

“The FCC rules were written two decades ago when instrumentation
was less advanced than it is today...” and “ ..this loophole in the Part 15
unlicensed rules, which would theoretically permit emissions in the TV
band can be closed once the FCC includes it in ifs Reports and Order in
this proceeding an additional easily-measured total limit on power in the
TV bands for out-of-band emissions.”

MSTV’s Response: The out-of-band emission rules specified in the FCC
rules are independent of the instrumentation used to measure them.
Basically, The FCC rules only define three parameters: a field strength
level (200 uV/m at 3 meters); a bandwidth (120 kHz); and, a specific
measurement methedology (the CISPR standard) to insure compliance
with the out-of-band limits. It does not specify the instrumentation that
should be used to measure these limits. Advances in measurement
instrumentation will not change the values specified by the FCC for out-
of-band emission.

MSTYV and others have shown that the proposed FCC out-of-band
emission limits are inadequate and do cause unacceptable interference to
TV receivers. Changes in the instrumentation will not change that fact.
Moreover, NAF did not propose an alternate measurement technique to
either the FCC or the scientific community to replace the current
technique or deal with the perceived loophole for evaluation and peer
review. It left that task to the FCC. Changes in the FCC Part 15 Standards
impact many products, and incumbent users. It is, therefore, imperative
that such an undertaking be properly evaluated and accepted by the
scientific and international community before FCC adoption.
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Meintel, Sgrignoli, & Wallace

Critique of The Free Press Study
Measuring the TV “White Space” Available for
Unlicensed Wireless Broadband

At the request of the Association for Maximum Service Television, the firm of Meintel,
Sgrignoli, & Wallace (MSW) conducted an analysis of the study entitled “ Measuring the TV
White Space Available for Unlicensed Wireless Broadband” published jointly by Free Press and
the New America Foundation. The MSW analysis encompassed an evaluation of the Free Press
methodology and findings and attempted to correct the deficiencies in the Free Press study to
more appropriately reflect the post-DTV-transition spectrum availability,'

Our analysis concluded that the Free Press study is deeply flawed. Tt grossly
overestimates the amount of spectrum available in the 22 markets listed in the study. Moreover,
the Study lacks a defined methodology and jgnores well- established interference protection
criterig proposed by IEEE and the Federal Communications Commission fo protect the
incumbents -- over-the-air television viewers and Private Land Mobile Service (PLMRS) users.
In summary, the Free Press study is an incomplete, inaccurate and over-simplistic attempt at
assessing the availability of “white space” for unlicensed wireless broadband in the TV band.

Listed below is a summary of the shortcomings associated with the Free Press study.

A The Freepress Study Lacks a Defined Methodology:

» The study does not define or specify the area within a given market where a
channel is available for unlicensed operation. (I.e. whether a channel is
available for unlicensed use within one mile, 10, 20 or 30 miles from a

market)

¢ [t does not specify the unlicensed device technical parameters or network
configuration that were used to determine whether a channel is available for

use in a given market.

! The authors conducted a study of spectrum availability for unlicensed operation during the transition. The study
concluded that, using the FCC proposed parameters for protecting TV reception, little if any TV channels are
avajlable for unlicensed operation within the TV broadeast bands within the major metropolitan areas of the United
States. (See Joint MSTV/NAB Cammentis in ET Docker No. 04-186, November 2004)

i
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» It does not specify the interference criteria used to protect television viewers
or Private Land Mobile Radio Services (PLMRS) users. Specifying the
protection criteria is essential when determining whether a channel is
available for unlicensed use in a given market,

s Jt does not use a single, official database source to determine TV channel
assignments or PLMRS use. Rather, it lists a number of databases such as
CEA antenna web, Public Integrity’s Media Tracker, REC net, etc. to come up
with an aggregate and selective database that is nearly impossible to duplicate
or validate.

B, The Free Press Study Ipnorves Interference Protection for Incumbents

» The Study allows unlicensed wireless operation within the service area of an
adjacent channel of a high power, low power and Class A station or translator.
Allowing unlicensed operation within the service area of an adjacent
television channel is inconsistent with the proposed interference/protection
guidelines proposed by the FCC and the IEEE Wireless Committee P802,22
on Wireless Regional Area Network (WRAN)?. Ignoring the adjacent channel
protection will grossly overestimate the availability of spectrum for
unlicensed wireless operation.

o It allows unlicensed wireless operation within the service area of an adjacent
PLMRS operation. Aliowing unlicensed operation on the adjacent channel of
a PLMRS service is inconsistent with the proposed FCC protection guidelines
afforded for land mobile operation. Specifically, the Commission in ET
Docket 04-186 proposed restricting operation of unlicensed devices within
131 km from adjacent channel operation in the metropolitan markets where
PLMRS operations are authorized. Again, ignoring the adjacent channel
protection will overestimate the availability of spectrum for unlicensed
wireless operation in markets where PLMRS are authorized to operate.

» [t allows unlicensed wireless operation on TV channels 2, 3, and 4. Operation
of unlicensed wireless devices on these channels is inconsistent with the
proposed FCC band plan in ET Docket 04-186. Specifically, the Commission

? The IEEE 802.22 is the Working Group respensible for developing standards for operating Wireless RAN's within
the TV bands. In September 2005, the Working Group filed an ex parte filing with the FCC to report on its activities
and findings to date. The Report concluded that unlicensed systems should not aperate within a co- and first
adjacent channel contour of a DTV station,

2
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proposed limiting unlicensed wireless operation to channels 5 through 51 to
protect a wide variety of consumer products that use these channels. Again,
allowing unlicensed wireless operations on TV channels 2, 3, and 4 will

overestimate the availability of spectrum for unlicensed wireless operations.

C. The Free Press Study is Incomplete and Inaccurate

» Disparate and apparent incongistent treatment of LPTV's, Class A and
translators from market to market.

o The Free Press Study ignores the fact that translators generally require two TV
channels to operate. The first channel is the input channel where the TV
program is relayed to the translator; the second is the channel the transtator is
transmitting the program to its viewers. The Study only affords protection to a

single channel.

While MSW does not support the approach used in the Free Press study, an attempt was
made to correct the deficiencies specified above and recreate the study with the corrected
parameters to assess its impact on the availability of spectrum for unlicensed wireless broadband

in these markets.

Listed below are the remedies used to correct these deficiencies:

Defined Methodology and Interference Protection for Incumbents:

o The area where a channel is avajlable for unlicensed operation was set at 20
miles from the city center of a market. The range selected is consistent with
the ongoing activities in IEEE 802.22, which specify the proposed range of
these WRAN systems should be 33 km (approximately 20 miles).

¢ The technical parameters are the same as the FCC proposed in Docket 04-186
and used by IEEE 802.22 in its WRAN Requirement document’. A base

} See IEEE 802 LAN/MAN Standards Committee 802.22 WG on WRAN's (Wireless Regional
Area Networks) Requirements Document and Channel Model (document numbers 22-05-
0007-46-0000 and 22-05-0055-07-00 respectively)

3
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station or Customer Premises Equipment (CPE) is limited to a maximum
Effective Radiated Power (ERP) of 4 watts.

The interference protection afforded for television stations when an
unlicensed WRAN system is operating on their first adjacent channel is based
on the IEEE 802.22 Ex parte filing with the FCC (see footnote 2). It
specifically states WRAN systems should NOT operate within the first
adjacent protected contour of a digital television station. Outside the station
contour, the interference protection used is the proposed protection in ET
Dacket (04-186.

The official database used to conduct the analysis is the FCC database.
Specifically, the database used here was extracted from the FCC’s CDBS data

on November 1, 2005.

The protection criteria used for PLMRS is the same as proposed by the FCC
ET Docket 04-186. Specifically, the Commission limited unlicensed operation
with 134 km and 131 km from a co- and adjacent channel operation
respectively in markets where PLMRS are authorized.

Operation of unlicensed systems on TV channels 2, 3 and 4 were excluded.
This exclusion is consistent with the proposed operation of unlicensed devices

in Docket (04-1886.

The methodology assumes that post-transition, Class A and low power
television stations and translators will flash cut and operate on their NTSC

channel.

The methodology also assumes that post-transition, any stations that currently
are on out-of-core (channels 2-51) will move into the core as required by the

FCC.

The Table A below shows the resulting spectrum availability when these corrections are
applied to the Free Press study. Specifically, the table lists the spectrum availability identified in
the Free Press study along with the MSW findings after correcting the deficiencies in the Free
Press study, Note that the Free Press study grossly overestimated the amount of spectrum
available in these markets. Appendix A contains the cotrected analysis for each market.

4

sy

P. Q. Box 807 Warrenton, VA 20188
Phone 540-428-2308 Fax 540-428-2309




einteI,Sgrignoli, & Wallace

Table A

Corrected Spectrum Availability

TV Station Aviailable
Raoking [City State Spectrum Available Spectrum
Free Press MSW
3 Philadelphia/Trenton PA 90 0
5 Boston MA 114 0
3 Manchester INH 138 24
) San Francisco CA 114 0
7 Dallas- FT Worth TX 120 6
13 Seattle WA 156 30
14 Phoenix AZ 132 42
23 Portland OR 174 60
48 Las Vegas NV 156 4
57 Little Rock AR 180 84
60 Richmond VA 192 78
62 Charleston WV 216 48
74 Portland ME 198 112
75 Omaha NE 156 54
83 Columbia SC 210 66
89 Jackson MS 180 48
96 Baton Rouge LA 132 it
109 Taliahassee FL 192 78
112 Reno NV 162 0
118 Fargo ND 246 156
206 Helena IND 186 84
207 Juneau AK 222 i74

As stated earlier, MSW does not support the approach used by Free Press and believes that
the methodology used in the MSTV filing with the Commission in Docket 04-186 is a more
precise technique to assess the availability of “white space” in a given market or region. The
study originally conducted by TechWare, Inc, (now MSW) uses the same propagation curves
(FCC broadcast curves) proposed in the FCC Docket to compute the ficld strengths for both the
desired and the undesired signals to identify the areas where the unlicensed broadband
transmitters could be placed. The study modeled a grid of fixed, unlicensed transmitters
representing a network of unlicensed devices that was superimposed at different geographic

3
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regions within the US to determine the number of vacant channels available at these locations.
The study used four watts Effective Radiated Power (ERP) for the unlicensed transmitter with an
omni-directional antenna placed at every intersection of a 30-second grid (latitude and longitude)
across major populated regions of the United States. The unlicensed transmitter height was set at
a modest height of 30 meters (HAAT) and the number of available channels was determined
for each 30-second grid (i.e. approximately a one square km area). The proposed protection
ratios and service contours were as describe in Appendix B of the FCC docket)

Since the Free Press study only looked at the post-DTV -transition channel availability, the
TechWare study mentioned above was revised to look at the post DTV transition spectrum
availability. The methodology used was as follows:

s DTV stations with in-core channels were assumed to remain on that channel

¢ DTV stations with an out core DTV channel and an in core analog channel were
assumed to continue as analog

* Analog low power stations with an in core channel were assumed to continue as
analog

o All other analog stations were ignored

o The channel availability study was then performed in the same manner as the
previous TechWare study with one exception. Based on the IEEE 802,22 Exparte
filing with the FCC mentioned above, no adjacent channel operation of uniicensed
devices was permitted inside the contour of an adjacent channel TV stations {(full
service or low power)

s After the completion of the above analyses the available channel count was adjusted
to take into account full service stations with both their analog and digital channel out
of core as well as any low power analog stations with out of core channels. This is
justified by the fact that these stations will ultimately need to be provided an in core
channel.

It is also noted that the channel availability determined in this analysis may need to be
Jurther reduced since some TV stations with low VHF assignments may need to be moved to a
higher channels due to the adverse effects of manmade noise to DTV reception on those
channels.

Figures 1, 2, 3, 4 & 5 present maps that show the potential availability of post-DTV-
transition channels for unlicensed devices in the metropolitan areas of Trenton, NJ, San
Francisco, CA, Reno, NV, Boston, MA & Phoenix, AZ respectively. The maps are color-coded
to identify the number of TV channels available for unlicensed device operation in a given
location.

6

P. 0. Box 807 Warrenton, VA 20188
Phone 540-428-2308 Fax 540-428-2308




Meintel, Sgrigncli, & Wallace

Figure 1
“ White Space” Channel Availability for the City of Trenton, NJ & Vicinity
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Figure 2
“ White Space” Channel Availability in City for the San Francisco, CA & Vicinity
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Figure 3
“ White Space” Channel Availability in City for the Reno, NV & Vicinity

] 1 2 34 54 7-10 >10

2

P. O. Box 907 Warrenton, VA 20188
Phone 540-428-2308 Fax 540-428-2309




einte!,Sgrignoli, & Wallace

Figure 4
“ ‘White Space” Channel Availability in City for the Boston MA& Vicinity
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Figure 5
“ White Space” Channel Availability in City for the Phoenix, AZ & Vicinity
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As the channel availability maps show there is little or no spectrum available for
unlicensed devices in and around many of the metropolitan areas. It is also noted that white
space may exist at one point but not at adjacent points making it extremely difficult to design a
useable system. Even in areas where white spaces do exist, the unlicensed devices may be
subject to very strong fields from 2" or 3™ adjacent TV channels, which are likely to overload
the device and render it unusable.

Althouph the study does find white space in rural areas, there is another issue that has not
been addressed in any of the studies. That is the impact on the receive channels of translator
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stations that typically are operating in the rural areas as well as rural cable television off-air
receive sites,

Translator stations, especially in rural areas of the western United States, are commonly
located on mountain peaks where they receive a primary station or that of another translator on
one channel and retransmit it on another channel. The incoming signal does not provide service
to most of the area and therefore would indicate ag white space. However the presence of a
nearby unlicensed device on that channel is likely to cause severe interference to the reception at
the transtator that from its high elevation can “see” both the desired station as well as the
undesired unlicensed device. In these cases, the perceived white space may not really exist. Itis
also noted that in these rural arcas, spectrum is also likely to be available in other bands not used

for television.

With regard to cable television off-air receive sites, as in the translator case; these are
often located well outside the Grade B contour of the desired station. Typically, these rural cable
systems employ large receive antenna arrays mounted at heights of 300 feet or more to receive
the desired TV signals. Based upon the methodology described here, these areas would likely be
considered white-areas although a cable operator may, in fact, be receiving signals on these
“vacant” channels. Disruption to this service from unlicensed devices on co-channel or adjacent
channels may impact reception at the cable television receive site and thus impair reception to all
the households in a given community.,

Conclusion

Our analysis conciudes that the Free Press study is deeply flawed. It grossly overestimates
the amount of spectrum available in the 22 markets listed in the study. Moreover, the Study
lacks a defined methodology and ignores well- established interference protection criteria
proposed by IEEE and the Federal Communications Commission to protect the incombents --
over-the-air television viewers and Private Land Mobile Service (PLMRS) users.

Moreover, our analysis also concludes that identifying white space requires complex
engineering evaluation and analyses. Likewise fixed unlicensed transmitters will also require
proper design and very careful installation taking into consideration nearby receive sites (such as
translators and cable television operations) in addition to nearby transmitting stations, These
requirements make it extremely difficult, if not impossible, for untrained unlicensed device
operators to conduct these analyses and/or install these transmitters without proper guidance
and/or oversight,
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TRENTON, NJ

T “Wiles
HEL S R ENE proch ‘
FCERERY
3 1
7 (PHILADETPHIA PA WWJT-L “a/.5  [Low power TV/ [ranslalor U
[+ WILLOW GROVE, ETC. PA WELL-CA 23,0 Class ATV U
o BETHLENHCM A WEPH-1V 47,7 Full Power Digital TV 0
=0 -4 Can not be used {adj. to WBPH Ch. 8in Bethighem) ¢ - "] &7 o m 0
ik 1
17 1
13 1
T4 TWILMINGTON Db WTOL-CA 0.3 Ciass A TV 8]
J
- . ull Power Digila
. uil Power Digita
w3 Can nol be used {adj, o WRJS Ch 2JZin Camden & WNYE Ch, 24 In New Yorky - 9
248 TNEW YORK NY WNYE-TV 515 +ull Fower Digital TV D
25 TTRENTON NJ WIBAW 2.4 Liass A v 4]
26 IPHILADELFHIA PA KYW-TV 270 ull Power Digital TV 0
27 IBURLINGTON NJ WGTVV- al.s Ul Fower Digital TV [
28 [NEW YORK NY VWNBEC 480 Full Fower Digital TV 0
28 [PHILAOELFHIA PR WFFA-UA £l Llass A TV ]
29 [WEST MILFDRD NJ WiNE-TV 44,5 Full Power Digiiaf TV 4]
30 T INEW YORK NY WEAN-1V 449 Fuil Fower Digital |V 0
ST TWILMINGTON LE WEPX 27,3 Full Power Ligital TV U
32 |PHILADELPHIA FA WREG 273 Full Power Ligital TV 0
3 JCAMBEN NJ WXSI-LP 237 Low power 1 VI Translalor (4]
33 [NEWYORK NY WPTX 480 Full Power Digifal [V 4
33 IPHILADELPHTA PA WAST-LP 235 Low power | V7 iranslator 0
34 ADELFHIA FA WYBE 273 Full Fower Digitai TV 0
Su  JPHILADELPHIA FA WYBE 2/.3 Fuil Fower Digitai TV 4
T35 JCINDEN NJ WNJU 51.5 FUW Power Digital TV 0
- . ull Power Ligita
d  PHILADELFPHIA A WEHA-UA 215 class A 1V 0
23 JEDISUN NJ WUVB-CA Zi.U Llass ATV 8]
40 THATERGUN N.J WATV 515 Full Fower Digitai TV ki
41 WARK NJ VWEUT-TV 519 Full Power Dhgitat TV G
41T TSPRINGVILLE NJ VWHNAI-LP 213 Low power [V/ransiator [¢]
42 [PHLAUELPHIA PA WLTA-TV 275 Fult Power Digital TV I
44 HRENION NJ VWRJT B Fuli Fower Digitad TV U
F4 TATCANTIC CTTY NJ WWVICH- 345 FUll Power Digital TV 0
447 TNEW YORK NY YW 515 Full Fower Digital 1V 0
4 VW YORK NY WABL-TV 484 Full Fower Ligital TV ¢
“45 TPHRICADGELPHIA PA WELL.CTas Z7.5 Class ATV 9]
45 [ATLENTOWN FA WFMZ-TV 1.7 ull Hower Digital TV [
s esnilan not be used{ad), to WEMZ R A8 In Allerdown) §. oo o niis 3 v L i s 0
ookjlan not be used (ad]. 1o WWSTCh, 49 Tn Philadelphial oL v - ns bt s 4]
50 |ATLANTIC CITY NJ WWSI 43.3 Full Power Digital TV 0
51 IMONTCLAIR NJ VWINJN 50.5 Full Power Digital TV 0
Sub Total 5
Out of Core Licensees {Ch.52- 68)
PHILADELPHIA PA WPHL-TV 27,3 Fuil Power Digital TV -1
WILMINGTON DE WHYY-TV 275 Full Power Digital TV -1
YORK NY WCES-T 31.5 Full Power Digitail TV -1
NEWARK NJ WRET 359 Full Fower Digltal TV =T
ALLENTOWN PA WLVT-TV 41.7 Full Power Digital TV -1
PHILADELPHIA PA WPVI-TV 27.86 Full Power Digital TV -1
VINELAND NJ WUVP-TV 273 Full Power Digital TV -1
PHILADELPHIA PA WCAVU 27.3 Fult Power Digital TV -1
Total No. of Ch. available 0(-3)




BOSTON, MA

[%

T
1
1
T
1
1
lzzitean not be used fady. o WERICh 13 1n Providence & WYUN ch. 13 In Nashua) - 4]
137 INAGHUA INH TWYCN-LP T 5330 Class A TY I3
137 PROVIDENCE I WWPRI-TV 33.5 Fuli Fower Lignal TV 4]
U
. uli Power Ligia
LAWRENGE VIA WMFP 8.5 Fuli Power Digital TV [¢]
Bl TON VA GEH-TV 9.2 Full Fower Digal TV 4]
HUOSTON MA WOVE-TV 9.2 ~ull Power Ligital 'V 0
FROVIDENCE Rl SBE- TV 34.3 Full Power Digital TV 0
NEW BEDFORD WA WLWL JB. 6 ult Power Ligital 1V [4]
MARLCOROUGH MA WUTE-TV 211 ull Fower Digital TV J
BOSTON MA VWEFAL-UA 3.0 Ulass A TV T
=] Gan not be used (ad). to WEXZ Ch. 24 & WHDN Ch. 267 Boslon) 7~ =77 It]
OS TON MA VVHON-LP 0.1 Low rower | V/Translator 0
WMARTEOROUGH A WUTE-TV 2711 Foll Fower Digial TV D
ANCRES TER H WIBCM 30.8 Low Fower 1V Translafor 4]
ORCES TER MA YVUNI 31.6 Fult “ower Uigital 1V 3]
BOSTON WA WBZL-TV e rull Power DIQHQ IV [4]
BOUSTON TAA WiEAT 8.0 Full Power Digial TV C
BOSTON MA BFX 85 FullPower Digial TV T
CONCORD NH WBAG 557 Full Power Digial TV 4]
MERRIMACK &l NEU 48,5 tuil Power Digital TV 9]
ERHY NH WhiY-1V 206 +Uk Power Digital TV 0
EGan not be usea (adf. 10 WY Lh. 3510 Derry ) ST R L T ] C
an:not de.used (ag). io ! I BOSIONY o - L] S T s D,
VA WSBR-TV ¥ Full Fower Digial TV 0
BOG TON [ WATB0 5.5 oW Fower | v/ Transiator 0
VINEYAKD HAVEN WA WBHPX oh.2 Full Power Dhigital TV Q
CAMERIDGE A WIVI-TV g5 Full Power Digital 1V 4]
O5TCON VA WHDH-TV 8.2 Full Power Digital TV 0
BOSTON MA WGEX-TV g2 Full Power Digltal 1 v 4
TjCan noLhe Used (ad]. 1o WGBX CR. 43 10 Bosion & WMEA Ch.4b in Biadeforgy o~ 3]
BIDDEFORD E WMEA-TV 70.7 Ul Power Ligital 1V U
s an not be used (ad). 10 47 in Worcester n.45 in Bidgefora) - 4
&7 JWORCESTER TMA™ TWYDON )4 [Full Power Digital TV U
a8 0an nol be Used (adl. 1o WGBA Ch. 47 in Worcesler & WENE Th.48 Tn New Bedford) -+ G
49 T INEWBEDFORD WA WLNE-TV 34.3 FUll Fower Digital [V 1]
50 [PROVIDERCE [l WHRIW-LF TR Llass ATV {
51 T JFROVIDENCE WJIAR 34.3 Full Power Ligial 1V 0
Sub Tofal 7
Out of Core Licensees {Ch.52- 69)
NORWELL MA WWBF 229 Full Power Digital TV -1
PROVIDENCE Ri WNAC-TV 34.1 Fuli Power Digital TV -1
DURHAM NH WENH-TV 54.3 Fult Power Digital TV -1
BOSTON MA WCEA-LP 2.0 Low Power TV/Translator -1
MANCHESTER NH WMUR-TV 48.5 Full Power Digital TV -1
DOVER NH NEW 55.4 Fuli Power Digital TV -1
BOSTON MA WTMU-LP 1.3 Low Pawer TV/Translator -1
Total No. of Ch. availahle s,




MANCHESTER, NH

Available Th,

Lh, Gty State Call Miles Away | lype
1
1
T
T
1
?
s Gan not be used (ad). Io WPRI Ch. 73 Tn providence & WYCN Ch. T3 in NASUA) .= a
PROVIDENCE 380 WPRI-TV 747 Full Power Digital TV D
NASHUA NH WYCN-LF 7.9 {Class A IV 9]
JUan not be used {(ad). 1o N LAWIENCE) &+ -y el i 3 i T T Al T
LAWRENCE MA WMFP 46.6° Ol Power Ligial TV 0
BOSTON WA~ LEH- 453 Fuli Power bigital 1 v 4]
BOSTON MA WUVB-TV 46.4 -ult Power Digitai 1V 0
PROVIODENCE RT Wobi-i vV /4.6 FUll Power Ligiial TV 0
22 Gan not be used (adp, 1o WSBE Gh. 27 i Providence & WUTFE Ch. 235 15y Mariborough) g
23 IMARLBOROUGH MA WUTF-T 40.3 " " [Full Power Digital 1V 1]
24 TWINDSOR VT WVTA 55.8 Fufl Poweér Digital 1V 0
29 |OARTFORLD VT VWRNE 5.0 |Full Power Digital 1V 0
s Gan not be used {(ag). 1o WNNE Ch, ZbinHarftord )] — ~ 07 oo =t R g
Lan not be used (ag), to W28CN Ch, 28 In Manchestery - ] omwnn R 4]
MANCHES TER A WagiM 7.9 [Low Power ] V/iransfator 1]
28" TWORCESTER VA WONI 452 Full Fower Digital 1V 4]
30 (BOSTON MA WEZ-TV 48.3 Full Power Digial TV 4]
31 IBOSTON NA WEXT 46.9 Full Power Digital TV G
3¢~ |BOSTON MA WEPX 46.8 Full Power Digial TV 0
33 |[NASHUA NH WIFAK 15.3 Low Power TV/Translator U
33 |CONCORD NH WPXG 4.0 Full Power Digital TV 9
34 TMERRIMACK NH WNEU 8.4 FUlt Fower Digifal TV 0
35 |DERRY NH WAAY-T 174 Full Power Digitai TV U
reddesajGan nol be used (ad). 10 \ In Goncor S L T T T
39 FCONCORD NH W3BART 14.6 Low Fower [ V/Itansialor 0
39 BOSTUN WA VWSBR-TV 46,3 Jrull Power Dightal TV 0
40 SPRINGFIELD 1 WGGE-T 76.2 ull Power Ehgial TV J
w41l Can not e used (ads. 1o WGGS Chl 40 in Springfield) S 4]
ad 1
43 1
44_ i BERLLOUL L G I B IR DTN A 4]
45 BIDDEFORD WMEA-TV 417 rull Fower Ligital v [§]
46 POLAND SPRING E W T V-1V 55.G Full Power Digital TV 1)
47 RCESTER A VWYDN 46.5 ull Power Dl§ﬂal TV 4]
40 -t oan nol be used (ad). To WEKW Ch. 48 i Keena& WYDN Ch, 47 1n Worcester) 7 7 [¢]
49 JREENE TNH TWERW- 4470 FUll Fower Digital TV 4]
50 i0an not be used (ad]. To WEKW Ch. 45 in Kaenej T T T T T 5]
51 T
Sub Total 10
Qut of Core Licensees {Ch.52- 69)
NORWELL MA WWDRF 67.7 Full Power Digital TV -
FROVIDENCE 1 WNAC-TV 4.4 Fulf ¥ower Digifat TV -1
DURHAM NH WENH-TV 168 il Fower Uigital TV -1
SPRINGFIELD MA WGBY-TV 768.2 Full Power Digital TV -1
MANCHESTER NH WMUR-TV 8.5 Full Power Digital TV -1
DOVER NH NEW 28.6 Full Power Digital TV ~1
Total No. of Ch. available 4




SAN FRANCISCOQ, CA

[ a Wiles Away |Type — [ Avaitable Ch.

5
i
1
1
1
- Gan notbe used (ad], o KNTV Ch. 12 n San Jose) T T 3]
SAN JUSE JCA [KNTV Full Power Digitai TV G
ojGan notbe tsed (ady, to KNTV Ch, 12 Tn San JosejT 77 o I ST S S TR 4]
#::2]Can not be used {ad, 1o KESV Ch. 15 1n Ceres} 7 L L 0
15 (CERES UA KBSV ulil Power Digital TV 4]
Ll Fower Uigita
Lo llan not be used {ad]. io KBWE Cn. 19 i San Francisco & KMAX Ch. 2110 Sacramenio} ]
21 SALRAMENTO CA KMAX-TV 57.9 ruifower Ligital TV [4]
22 [SANTA CLARA-SAN JOSE [CA KAXT-CA b4 Class A TV 2]
23" JCOTATI CA KRCE 38.6 Full Power Digital 1V 8]
24 TSAN FRANUISCO CA KGO-TV Py Full Fower Digital TV [4]
23 [SANTAROGA CA KZ5H] 490 Low Power [ ViTranslator D
20 S TULKIUN LA KROVR 96.5  [Full Power Ligital 'V 0
caddilCan nothe used (adl. to KOVR Gh.25 i Stockion & KTSF Ch. in San Franciscoy - |
20 TOAN FRANCIGLU CA RFSF 5.9 tuil Power Digital TV ¢
286 [DANFRANCISCO, ETC. CA KFTL-CA 5.8 Class ATV )
29 [oAN FRANCISGU CA KPIA-TV 2.1 Full Fower Diglial iV 8]
S0 JOAN FRANLISCO CA KGED 2.8 Ul Power Digital TV 9]
; Lan not be used (adi.io KUEL Ch. 300 San yancisce) o 0
Can not be used {adjio KMTP Ch. 37 1a San francisco) - 7 5w J
SAN FRANTCISCO CA KMTP-TV 2.2 FulltPower Digial TV 0
= VALLEJO CA KFSE-TV 2.2 Fuil' Power Digital TV 4]
1Gan not be used {adiio Kok On. 33 in Valigjo; — EE TN C
i
- gl L8N ot be used {ady. to . 390 San rrangisco) s
39 |SANFRANCISCT CA RCNS 7z r-uu PowerD!gltal v )
40 [SAN FRANCISCO CA KMVICG-LP 0.8 L.oW POwerT VI ranslator 0
31T [SAN JOSE CA KEPX 55 Fuli Power Digital 1V 4]
gl flan not be used (ad). to KKPX Ch, 41 n San Jose & KCSMUh. 43 n San Maleoy ™~ B
43 |SANNETED TCA JRCSM-TV] 22 [Full Fower Digial TV )
= a4~ 1Gan not be used (Adi 1o KCSM Ch. 43 In San Mateo & KBHK TR 45 in San Francisco) 0
43  [oAN FRANCIGCO GA WEBHK-TV 2.2 Full Power Digital 1V M)
46 [STOCKTON CA KLICA h7.4Y Full Power Digital TV G
47 NUVATO LA ATEN-TV 26.5 Full Fower Ligital 1V J
48 |SACRAMENTD CA KSPX 57.5 Full Fower Digital TV 0
49 [SAN JOsE A KS1S 33.8 rull Power Digital 1V J
507 [SANJOSE CA KTEH 344 FUll Power Digital 1V G
517 [SANFRARCISCO CA KOTV 33.8 Full Power Digital TV 0
Sub Total 7
Qut of Core Licensees {Ch.52- 69)
SAN JOSE CA KICU-TV 34.4 Full Power Digital TV -1
SACRAMENTO CA KVIE 57.5 Full Power Digital TV -1
SANTA ROSA CA KFTY 59.8 Fuil Power Digitai TV -1
SACRAMENTO CA KLTX 57.5 Full Power Digital TV -1
OAKLAND LA KTVl 22 Full Power Digital TV -7
SAN FRANCISCO CA KRON-TV 2.2 Full Power Digital TV -1
SACRAMENTO CA KXTV 56.5 Full Power Digital TV -7
STOCKTON™ CA KIFK-TV 26.9 Fui Fower Digial 1V -1
CONCDRD CA KINC-TV 8.9 Ul Power Digilal TV -1
Total No. of Ch. available 0(-2)




DALLAS-FORT WORTH, TX

LCh

wiale

Call

Wiles Away [Type

g i
7 i
sl odlannot be used (adf io WEFAA Th. Tn Dallas) R : o T [4
9~ " |DALCAS [TX TWFAA- 6.5 Full Power Digial TV D
0.2 {Canndt be Used (&dl to WFAATTR, Tn Ualiag) N o 3]
iX i}
i 7
Tad 3
14 TIDALTAS TX KERA-TV 16.0 [Full Power Digital TV [4]
coaitpiijiannot be nsed {ad), to KERKA Ch. T4 in Dallas &land niobile Th,18) =7 757 75 am s i mn s 0
LA lannot pe used {ady 1o n Lallas & :and meblle T LI T T
18" JFORTWORTH TX KTAA 8.4 Full Fower Digital TV
19 |[FORT WORTH TX KTVT T8.0  (Full Fower Dighal TV
20 DALLAY X RoeX-LP 15.3 ow Power TVIT ranslator
AL lGannot be used (ad) To” KSEX ¢h. 20 1h Dallas & KNAV Th 22 1n De Solo) B R
22 JUE SUITD JTA (ANAV-LP T 6.0~ JLow Fower TViT rans!ator
sa - Lannot be used (ad) 10 RNAV Ch, 22 De Sofo & KUVN LR, 241 Lzanand) — T
24 TGARLAND 1S KUVN-TV 16.0 rull Power bigital TV
25 |CORBICANA TX RIBFN 8.0 Low Fower TViTransiator
28 |GARCAND X RE7TGF 9.8 Low Power TV/Trarnsiaior
20 JBRITTON TX RODF-1P 16.0 Low Fower [ V/Translafor
—Z¢-leannol be used{adl 1o RODF Uh, 207 Brhfton & KAFPK ch. 2B 1 e 5o16) i
8 1DE SUTO 1K KHEA-LP 16.0 Low Power 1 V/ITanslator
29 [PLANO TX NEW 0.3 Auxillary DTV Licénse
30 TDECATUR X KMPX 16,07 |Full Power Digital 1V
31 D= 2010 TA KI1GL T0.0 Low Power T/ ransiator
32 ALLAS TX rKDAF 18.2 DG gtfal EomTPower TV
83 |Cannol be used tad). 10 RDAF Ch.a2 & KJJM Ch. 34 1n Dallas) 1 R
34 DALTAS & MESQUITE A KRJINFLP 15.0 Low Power TVﬂ rarslaftor
oo TDALLAG A KD-W 16.5 Fuli Fower thgitai TV

Tt TV —

g Hjeannol be used {ad). 10 KVFW CR.38 & KATX Ch. 40 n Dalias/Fort VWorih} - B

40" IDALLAS TX RXH-TV 8.2 Full Power Dlglta! TV

47 FURTWORTH X KAAS-TV 16.2 Full Power Digital TV

4l [ARLING{ON A AFPAL) 15.0 Full Fower Ligital 1V

43 [IENTON KETX 18.2 +uli Power Digital TV

43 [GREENVILLE TR NOK-LP 8.6 Low Fower TV/Translalor

‘44 ALLAS X RLEG-LFP J.5 Liass ATV

45 ALLAS iX KX 182 FUll Power Ligital TV

40 REENVILLE 1A KTALY 18.2 ull Fower Digital 1V

47 [FORT WDRTH TX UVN-CA 30.0 Class ATV

48 NG X KaTR-TV 18.2 Fuli Fower Dlgita} TV

= 49 tlannot be used (ad), 10 KSTR Uh 48 Tn fivingd RATA Ch. 40Tn Mesquite) -
50 SLUITE TX A-CA iB.U Class A TV
51 FORT WORTH X KEWD 18.0 Full Power Digital TV
Sup Tolal
Qut of Core Licensees {Ch.52- 69}
GREENVILLE T KNOK-LP 234 Low Power TV/Translator -1
LAKE DALLAS TX KL TX 18.2 Full Power Digital TV -1
DALLAS TX SEXP 16.0 Low Power TV/Translaior -1
SHERMAN TX NEW 57.1 New Full Fower Rulemaking -1
GAINESVILLE TX KBFW-LP 39.0 Low Power 1V/Translator -1
total NG, of Ch. availabie 1




SEATTLE, WA

Call Away [Type

- Gan not be used (ad). to K10LA en. 10 inissaquany ‘ | i
SHIISSAUUAH, ETC, JWA [KT0LA 16.9 ow power TV/ranslater
~-jCan noi be used (adf.to K10LA ch. 10 in fssaguan) R R ‘

TACORMA WA KIBW-TV 209 Fall Power Digital 1V
jan not he'used (ady 1o KIBW Ch4 1 Tacoma) ‘ R

J ]
w2fGan nat be used (ad). fo KCPQ Ch. 77 1n Tacoma) R
TACOMA WA CFQ 214 Full Fowar Digital 1V
BELLINGHAM WA KBCB 74.0 Full Power Utgital TV
s Gan ot pe used (ad). 1o KBCE Oh. 19 in Bellingham) N o T

= fan not be used (adl. to KTWH Ch. &5 in Seallle) -

SEATILE WA TRTWE-TV T.2 Full Power m@:tal TV
=.]Can not be used {ad]. Ta KTWE Ch. 25 in Seatile & KBTC Th.Z27 In Tacoma; T
TACOMA JWA [REBTC-TV] 23.0- JFull Fower Dtgltﬁl TV
sjlan not be used (ad). 1o KBITC Uh.z/ In Tacoma & ka1l Uh.2B In Evereit) = s
eVERET] WA [KLEED 28.1 ow power TW?Tansiator
= ]Can nol be used {adj. 1o KBTC Ch 20 & RKONG Th. 31in Everell)
EVERETT KONG-TV T8 E-u1i Power D@atal TV
BELCEVUE A RWPX 17.4 ull Frower Digital 1V
oilgn not be used (ag). 1o KWPX Oh. 3din Beflevye){ -~ 7 o] &7 i 70
~Jlan not be used {ad), fo KWPX Ch, 35 Tn Beltnghamy ] =7~ 0=
BELUNGHAM WA RKVOS-TV 3.8 Full Hower Jigital |V
WA KoTW 1.2 Fuu Hower ngatal TV
- } u ower igiia
SEATTLE JWA KIRO-TV 2.1 Fuﬁ Fower Digltai TV
ot Gan not be used (adl, To KIRD Ch,29 & KUTS Th. 4T in Sealtie) - T
SEATTLE WA KCTS-TV 1.2 Fu]l Power Dlglta( \7
TACOMA WA RWDK 174 Ful! F’bwer D’ gita! TV
ScATILE WA RHUV 17.4 FUII F’ower Dlgltai T\f

jCan not be used (ad]. to AHCV Ch.44 In Seallle)

] |
s Lan not be used (ad). fo KING Ch.as in Seattle) RN -
SEATTLE WA RING-TV 19 ulf Powef L)|g|i§! TV
~-1Can not be used (ad). 1o KING Ch.48in Sealtle & KWOG Ch. 50 jn Bellevue)
BETTEVUE WA KWOG 7.5 Fuil Power Dlgltal TV

2" Can not be used {adj. to KWOG Ch. 50 in Bellevue)

oladddd-ldadgdaday cooooqoocoqocqﬂd—aqocc«cﬂou—acoo—a{—x#

Sub Total 11
Out of Core Licensees (Ch,52- 69)
SEATTILE WA NEW 174 Pending RM for Full power -4
BREMERTON WA KS4A0 17.6 Low power TV/Translator -1
PUYALLUP WA K54GS 28.6 Low power TV{Translator -1
SEATTLE WA KUSE-LP 0,5 Low power TV/Translator -1
POINT PULLEY, ETC. WA KB7GJ 12.6 l.ow power TV/Translator -1
SEATTLE WA KE8DL 1.2 Low power TV/Translator -1

Total No. of Ch. availahle 5




PHOENIX, AZ

g 2 2l
L 1& ‘*’f"’

selpfan not be used (ad). to KFHO TH. 77 in Phoenix) i
77 |PHOENIX AZ KEHD-TV 7.5 Full Power Digital TV

7
g
T
q
1
T
1
i
1
T
N
4]
18 PRESUOTT AL KZ8FF A7 Low Power 1V/ tansialor [8)
18 JPHOENIX AZ FHE-LF 235 Low Power 'V ranslalor [\]
2L HOENIX AL KPALZ-TV 75 Full Power Digital 1V 0
A Gan not be used (ad. 10 KPAL CH. 20 & KTVP Ch. 22 In Phoenix ) o w07 g
22 |PHOENIX AZ RIVP-LP 75 Low Power TV Transiator 1]
237 ISCOTTSDALE AL Ke3BY 138 Low Power | V/Translalor ]
24 TPROENIX AL, RTVK 7.6 Full Power Lhgital TV G
20 UENIA AL KLOLNM 8.5 ow PFower | V/1ranslalor [y
<6 [PROENIX KUTP 7.8 Fuli Fower Digital 1V U
27 JPHOENIX AZ KAZT-CA 7.0 ass ATV g
28  [PHOENIX L4 KCOS-LF 23.5 Class ATV 0
2o [PRESCUTS AL Nad-t 27.0 Low Power 1V ranstator 3]
28 IPHO=NIX AL KAET 7.8 Full Power Digital TV (4]
ool - poan not be used {ad) To KAET Th. 28 & KSAZICh.3Tin Pheenx) | =7~ -7~ [}
3T TFPHOENIX |AZ JRSAZ-TV 76 Full Power Digital TV 4]
g o foan Not be used (adl. 0KZAS TN.3TTN Phoenix) i RN 2]
--]Can not be used (ag). to KIVVW Ch, 34 In Fhoenix) N R R R 0
34 [FHOENIX AL KTVW-TV 7.0 Full Power Digilal TV 4]
35 HOENTX AZ KFPH-CA 756 Class ATV 0]
26 oA AL KN 7.8 Fulf Power Digiial TV U
IARRETRIEE SRR e R i e i 0
. oW Fower ranslator
PHOENIX AL KOTE | 1B Fall Power Digital TV [}
copan nol be used {ady. o KOTP ChT 38 & KPDFTR, 47 in PRoenixy 7007 =7 D
FHOENIX AL KPUF-CA 78 Class ATV U
PHOERNIX Al KAZFD 238 tow Power [V/Translator 0
CASA GRANDE AZ K430 36,7 Low Power TV/Transiator {)
PTHOENIX Z KOBN-LP 7.6 Low Fower [ V/1ransiator 0
PHOENTX AL KPRETF 7.0 oW POwer | VI TTansiator 4]
Can not be used (ad) fo KMHE Ch, 44 in Phoenix} R R R U
] T
Can not be used (ad). o KDRXATh, 48 inPhoennd - R R U
PROENIX AL KORX-LA 1.0 Class ATV 0
oA PHOENIX AL RASW 75 Full Fower Digital TV 0
71 Can nol be used (ad] to. KASW Ch. 48 i Phoenix) R R 3]
1
Sub Total 13
Qut of Core Licensees {Ch.52- 69)
TOLLESON AZ KPPX 7.5 Full Power Digital TV -1
PROENIX AL R55EH 9.8 Low Power TV/ranslator -1
PHOENIX AL ENXV-TV Fil] ull Power Digital TV -3
MESA AZ KB7THX 24.0 Low Power TV/Transiator -1
FHOENIX AL KFHL-LF 7.6 Low Power TVI ranslator -1
PHOENIA Al KIVE-LH A ow Fower TV/Translater -1
Total No. of Ch. available 7




PORTLAND, OR

Ch,

State

Class A TV Wiles Awa

Vpe

Availablg Ch.

~ican not be used {ad). To KWBER Uh b in FPortland)

c-dan not be used {ad). 10 KURS Cht

B In Salemj

SALCM

[OR TRORS-CA]

3.3

TCERs ATV

~-JCan not be used {ad). to_K_TGT:L Ch. T8N Tigard & KURS UK 16T oglem)

Low Power i V/iransiator '

i
L]
1
1
T
i
1
1
T
0
0
0
NEWBERGITIGARD TEEL 184 s
CENTRALIR WA ROKA 70,1 Fult Power Dighlal TV G
CANMAS VWA OX1-CA 3.3 Class ATV 4]
2| Gan not be used (adj. fo KOX! Ch. 20 1n Camasj ‘ ; R 4]
i
il
1
|Can not Be used (adl. 10 Rebisd Ch. 20 In Forland) e ST e T 0
PORTLAND UR KZ6G] 7.3 Tow Power TV/Translator 0
PORTCAND UR KOPB-TV 33 FUll Power Digital TV 4]
~x{Gan not be used(ad), To KOPE Ch. 27 inForliand) T T T T e e [
~njlan not be used (adi. o «PTV Th, 30 Forland) ~ T PR T 4]
FPORTLCAKL TOR RV 3.3 uli Powe: D|gltal TV 0
flan not e used {ad. 10 KP 'V Ch. .30 in Potland} : o B U
sl -t Gan not be used (ad).to KWEP-Ch. 33in Satem) - e 1]
33 [SALEM [OR [KWBP 2.7 Fuli Power D|g|tal TV 0
- o[ Gan nol be used (ad), o AWBF Ch.33in Salem & KORKK Ch. 35 inPonifand) [4]
35 |PORILAND TOR [RORR-CA 33 JClass A1V 0
s Gan nal e used {ad). To KORK Ch, 35 in Portlang R S [4]
- X asg

39 [CORVALLIS OR ROAC-TV B44 Full Power Digital TV 0
PORTLAND OK KON 2.7 uli F-‘ower Dt_gttal 1V 1]
20 an not be Used {ag). 1o KOIN Ch.40 in Fortland) : i U
1Can not be gseq (ad). 1o KATU Gh. 43 in Fortaind) ] 4
PORITTAND 10K JRATU 27 Fu§| Power Dlgﬁ TV 0
ALan not beused (ad). 10 KATU Uh. 438 KRMT Ch.45 1 Portand] - - 4
PORTLAND OR RNMT 2.7 Fuil PoweTlglta lV 0
PORTLAND OR KGW 3.3 ull Fower Digial v 1]
PORTLAND OR KPOL-LP 3.3 ow Power TV/Translalor 4]
VANCUOVER VWA LR .5 5 Ul Power oginal 1V 4
=:Can not be used (ad). to KPDX ©h.48n Vancouver) - TR e [i]
srfGan not be used (adl To ROXO Ch. 5T inNewbergy] = 7 oo 0 8]
NEWEERG OR RKOXO-C 3.3 Class ATV 0
SubTotal il

Dut of Core Licensees (Lh.5Z-6Y)
PORTLAND OR KPXG-LP 3.3 Low Power TV/Translator -1
Total No. of Ch. available TJ




LAS VEGAS, NV

wh. Uity @ a ifes Away [type Avaitable Ch.

LAS VEGAS NV RLCAS-TV 55 al Power Digial TV
-jCan not be used {ad). fo KLAS Th. 7in Las Vegas & KWU Ch.9 in Henderson) ‘
HENDERSON [NV [RVWWO-TV " 30" "TFulf Power Digial TV
= lan notbe used (adj. to KWU Ch.9 in Henderson & REVX R Ch. 171n Las Vegas) i
S VEGAS NV KLVX 13.0 dli Fower Digital TV
LAL VEGAS NV KINV 159 Digital Low Fower [V

an nof bie ised (adj, fo KINXTh. T2in [ag Vegas)

I ]
-lCan not be used (ad). fo KINC Ch. 16 InLas Vegas) - 7 -] 77w
LAS VEGAS NV KNG 5.4 Full Power Digial TV

k

[4]

U

{0

T

G

0

0

1

0

0

ASVEGAS NV~ KEEN-LF 11.0 Class A TV -0
-jCan not be Used (ad]. o KEEN Ch. 16 In Las Vegas & RHDF Ch. 19 in Las Vegas) 0
LASVEGAS [NV TRHDF-CA| 130 JClass ATV U
C-an not be used (ad]. to KHUF Th, 19 in Tas Vegas) S FEE C
HCan nel be used (adj. 1o KVWE Ch. Z2Tn Las Vegas) SR Y]
LAS VEGAS NV KVIWS 10.0 Full Power Digital TV 4]

S VE=GAS NV KLVD-LP 129 Low Power TVIT fanslator 0
zi|Can not be used (adh 1o KLVD Ch, 23 & KTUD Ch. 25 inTas Vegas) - ™ - 70 NS 0
S VEGAS [NV JRTUD-CA'] 1558 ]Liass A TV 0
L|Can nol be used (adl. 10 KTUD Ch.25 & KELVCh, &7 InLas Vegas) R R O
LAS VEGAS KefV-LP 13.0 oWPower TVI‘f anslator 0

o VEGAS NV KVPX-LF 13.0 ow Power TV/Transialor 0
LASVEGAS NV KEBT 13.0 ulf Power Digifal TV C
LAS VEGAS NV REGS-LP 15.9 Low Power TViTranslalor 0

S VEGAS NV NBX-CA 158 Class ATV 0
“)Can not be used (ad]. to KNBX TR, 31 in Las vegas T T 0

[ 1

~fan nothe used (ad). 1o KVTE Ch. 35 inTasVegas 0
C

4]

TAS VEGAS TNV TRVTELP | 150" (oW Power TV/Translator
z]Can noi be Gsed (adi. 10 KV TE Ch. 3binLas Vegas] - =7 ro g mor o i e D in nim m s s,

annot.be used (ad). 10 KelR Ch, 38 1n Las Vegas) - 70 0 o Tienn s T i s n I 0
ARADISE NV KBLR 12.9 ult Power Digital TV [4]
TAS VEGAS NV KATIO T3.0 Low PowerT‘WT ran_lator 0
~[Can nof be used {ad). o KATIO Ch. 4T & K4IFO Ch. 43 inLas Vegas) -~~~ - T 0
TASVEGAS TNV JRA3F0 | 12.9 Class A‘I’V 1]
an nof be used (adj. fo Ch. 43 in Las Vegas & RM Ch. 43 in N, Las Vegas) ‘ o}
NORTHTLAS VEGAS NV NEW 2.4 New Full Fower RM 4]
HENDERSUN NV RABGA 8.8 Low Power T v/ ranstator [§]
TAS VEGAS NV RGNG-LP 5.9 ow Power 1V/ 1 ranslaior 0
4Can not be used (ad). 10 KNG Ch. 47 |nIa§Vega§) R R k]
=[Can not be used (ag]. 1o KLSV CH.O0 In [as Vegas) -0 oo Ln s i e D
CASVEGAS NV KLoV-L P 13.0 ow Power Tv/Translator 0
51 |PAHRUMP NV RETAC 23.7 OW Power 1 v/ Translator T
uh Total ]
Dut of Coré Licensees (CH.52- b9)
MERCUKY, NEVADA [EST NV R5ZAL 251 Low Power TV/Translator -3
[PAHRUAVIF NV RE3AE 237 OW Power TV TTansiar =T
MERCURY, ETC. NV K54B0 25.1 Low Power T/ Translator -1
Tofal No, of Ch. availabie 2z




Little Rock, AR

Can not be used (adj to KI:] bS] Ch Sin Lﬂtie Kock

=rJGan not be used (agl. o KTHV Ch. 12 1n Litile Rock

LITTLE RUCK AR ATHY 12.5 +-ull Fower Digital TV
MOUNTAIN VIEW AR KENMY 73.7_ |Full Power Digial TV
ARKADELPHIA AR [YEE] 74.9  [Fulf Power Digial 1V
LITTLE ROUCK, ETC AR KZJG-LF 4.0 Low Fower TV/iranslator
LITTLE ROCK AR KHUG-LP G2 Low Fower TV/ 1 ranslator
HUT SPRINGS AR KVITH 0.2 Fuil Fower Digital TV

“xCan not be used [ad). to KU ThyT4 m e Kock & RKTHV TR, T4 10 Hot Springs) =

=arannot be used (ad] 0 RKYR TR.ZUTR Lffle KooK - p -7 =
OTTLEROCK AR “JREYR-CA ]~ 12.2_ |Class A TV
sjlan.not he used (ad) 10 RAYK Ch 22U & KATV UR 2710 Liitle Rock) - 5 i
LitTLe RUCK [AR [RATNY - | T19.5  Jrull Power Dlgltai TV
s-flan nol be uged (adl 1o RATV ORI 10 Tiffle RocK & KVITN TH7Z24 T Pine Biuf) o=
PINE BLUFF AR RVIN T 203 Full Fower Digial 1V
sal.an Not De used (ac). 10KV IN LN, Z4 1N Fing BIUTT) 7 st mn s 7 sy

| | il
Can not be USed (ad]. 10 RJLCR TR, ZB 1 LR0e ROCK] - - - o
28 ([TTLE ROCK, ETC. AR JRIRLF T — U8 Class A TV

~aed -4 LAN NOT De used [ad), 10 KILK TR, 28 &RIRTUR 30 117 Difle RKocK) e
lo} ITTTE ROCK AR —[RERT-TV | 12.0 H—uTl’Power D@"taé 1 V
saatiLean ol be used (ad). To RLKT Uh, 30 & RARK T, 37 in Liitle Kock] ~
327 [OTTLEROCK AR TRARK-TV] 125 ]?uT!‘Powe—DlgttaiTV
Laga s o1lan Not De used (@d), 0 R34FH U 34 & RARK Uh. 3270 Diftle Kock) ™ : R
J4 - RN TLEROCK JAR [Kaart 1 12.0 L.ow Powe ['\?}T ranslatcr
ao.wan Not be used (ad|. 1o R34rH Lh. 34N Tittle Rock] ~ - 3 RIERERE:
o 5 7 v
39 k|
47 1
41 1
42 i
w4 - Gan not be usec (ad) o B Ch, 4450 LT Reck) -7 e i e h e e e D
A4 |LTTCE ROTK AR KWEF 12.2 FulrPower Digital TV 0
45 |PINE BLUFF AR KWBHK-LP 19.4 cw Power [ V/Translator 0
46 7 JLITTLE ROCK AR KLEA-LP 42 Low Fower TV/iranslator 4]
47 |SHERIDAN AR KWEF-LP £2.1 Cow Power TV Translator 5]
48— JLITTLE ROCK AR RZ7+F 125 [GW Power TVFT ranslator Y]
48 A Can ot be used (ad) to RZ/FF Ch 48 & KHRTE ORS00 Litlle Kook} -+~ 0
50 LT TLE ROCK JAR IKHTE-LP ] 12.2 {LowW Fower TWT ranslator 0
=--B17H0an not be Used (ad), 10 RZAFFTh 483 KH TE UN. 50 M LITe ROCK) =7 e iy [4]
P Sub Total 15
Out of Core Licensees {Ch.52- 68)
LITTLE ROCK AR KE5GE 0.8 Low Power TV/Translator -1
Total No. of Ch, available 14




RICHMOND, VA

Cl o State Ca

iles Away [Type

“Available

i Gan not be used {(adi. to WH

0 Ch, 16 in Hamplon

HANMFTON-NORFOLK

VA WHRD-TV

70.1

Fuit F;ower Ligital 1V

RICHMORD

VA VWXOB-LF

4.4

{ass A TV

S:vjCan not be used {ad). to WXOEB Ch. 17 in Richmond)

Can not be used (aq]. 1o WRIC Ch.ZZ in St PetersBurg;

Fuli quer Digital 1V

PETERSBURG VA JWRIG-TVT 7.8
Lan not be used (ad). to WRIC ChZZ in 5T Pelarsburg)
JLan not be used (ad). to WITVH Ch. Z5 in Richrnomd) T T
RICAMOND VA WITVR- ) rull Fower Digital TV
28 IRICAWOND VA WRLH-TV 78 Full Power Digial TV
] G an nol be used (adj. 10 H G 26 1N Kichmon R R
B Can not be used {adp. 10 WVBT Uh, 28 1 Virginia Beach) | S
piz] VIRGINIA BEACH VA wWvVaT b3 rull Pow'é?‘i)ig"liﬁl 1A%
30 TGOLDVEIN VA VWNVT 70,7 Fuil Power Digital TV
31 FORTSMUUTH VA WAVY-TV 88,3 Full Fower Digital |V
32  |[CHARLOTTESVRELE A WVIR-TV 60.1 Fuil Power Digital TV
~ 38~ [Can not be gsed (adi. 1o WVIR Ch. 37 n Charloiieville) ' R
34
35
IO
- . ult Power Ligita
38 [RICHMUNL VA NEW 12.8 New NS0 Ruleliaking 4]
40— [NORFOLK VA~ WIKHK 70.1 Full Power Digital 1W [4]
41 (HAMPION VA WVEC-TV 71 ull Power Digifal TV 4]
42 [RICHMONU VA WOEVE-TV 7.6 Full Power Dlgxtal 1 V 4]
g Gan nol be used (Ad). fo WCVE Ch.42 & WCVW Th 44 Ih Richond) -7 NS
44— IRICRMOND VA WULEVW .6 rull F‘T}wer D;gltal 1 V 0
4h " {KEYSVILLE VA WEYV-LP G.7 LoW power | V/iranslator 0
45 [CHARLOTTESVILLE VA WHT.J 60.2 FUlF Fower Digital 1V {0
46 TINORFOTLK VA WEXV 70.1 FUIl Power Digial TV 0
— 47  [ASHLAND VA WPV 6.4 Full Fower Digital TV [4]
45 [RICANIOND VA WRID-LF /.4 Low power [v/iransiator 4]
Co-449 7 Can not be used (adito WRIL Ch. 48 in Richimond & WGNT ch.8Yin Portsmouth) - 7 i
50 JPORISMOUTH VA WOGENT 71.0 Fuli Fower Ligital TV 0
51 [HAMPTON VA WETDU 51.6 Tow power TV/iranslator 0
Sub ;'oial 14
Ut of Core Licénsees (CH.52- 69) -
RICHMOND VA WWBT 38 Full Power Digital TV -1
Total No. of Ch. available 3




Charleston, WV

_M’ as

1
7 Lan not be used (ad). o VWWVNS CR. 8 i Lewisburg) i R 0
B LEWISEURGL WV [WVNS-TV 64,2 Full Power Digital TV O
9 Can notbe used (adj. fo WVNG Ch. B in Lewisburg) R 0
70 1
11 1
1Z i
13 1
14 T
15 {Tan nof be used {ad]. o W1BUE CR.16 in Charleslon) S A T T 0
6 HARLESTON WV —TWIBCE 2.2 f_ow F%wer %Wfranslétor 0
i/ HCan nof be used (ad] to WIEUE Ch, 1610 Charesiom i s T G
18 Cannot be used (ad). to WVAH Ch. 78 1n Charlesion) L [
19 JUHARLESTON WV [WVAH-TV] 752 Fu!i Power Dtgltal TV C
24U~ 1Can not be used {agy. 10 WVAN Ch.18 & WOWS T, ZTin Chariesion) - 4]
21 JURAKLES TON WV WOWE-TLH 224 Tlow PoweTVI‘Translator U
22 {Can not be used (ad]. to WSAZ Ch.Z3Tn Hunlinglon & WOWB Ch. 2T n Charleston} s g
23 |HUNTINGTON TWV TWSAZ TV 33.5 JFull Power Digital TV 0
24 {Cannot be used {(ad]. to WSAL Ch 23 In Hunlington) =0 =7 R 3]
25 10an not be used (ad). (o WRKAS Cn.26 In Ashignd) ] = oo iy SR 0
26 TASHLAND KY WKAS 54.0 Full Power Digital TV a
27 JATHENS CH WOUB-TV 722 Full Power Digifal 7V 0
28 [Can not be used (ag). to WOUB L2770 Athens) TR T R T T 0
24 1 1 T
S0 |Cannotbe used (ad). 10 W3TCAIn Charlesfon] R R S R 0
31 {CHARLESTON JWV IWIICA 42 Low Power TV/Translalor 0
32 jCannothe Used (ad]. o W3TCA'In Lharlesfony- - S R T e T D
35 [Can netbe used (ad). o WPBY Ch 34 in Huntington} N B R 0
34 THUNTINGTON TWV TWPBY-TV] ™ 32.3 Full Power Digilal TV 0
30 (Can not be used (ad). 1o WBY Uh.34 In Huntingion) R R R 8]
50 i
Cannot be osed (adh 1o XUh.38 in Charleston) =770 o770 i
39 JCHARLESTON WV JWLPX-TV'T 7.4 Full Power‘DlgTal TV 4]
40 iCannot be used {ad]. io WEPXTh.3Y & WCHS LUh, 47 in Charleslon) - ‘ PR [4)
41 JCHARLESTON [WCHS-TV] ﬂ:‘ 2 FUJI Power Dlgltal TV 0
42~ {Can nof be {1sed (ad]. o WCHS Thi 41 in Charieston) R i 4]
43" '[Can not be used (ad]. 1o WT'sF Th.44 in"Ashland; ™ R I N e SR PRSI R [4)
44 TASHEAND [RY VTSR Fuﬂ Power D!g:tal TV 0
45 TCannot be used {ad]. .o WIS Chd4 in Ashlend} 7] =T R 0
48 7 1Can nof be used (ad]. 10 WOWEK Ch.47 in Huntingion; R : R 0
47 JHUNTINGTON WV CWR-TY 330 Full Power Digital TV U
48 " 1Can not be used (ad]. io WOWK CRh 4777 Hunfington & WTAP Ch 40 n Farkersburgy -~ 4]
49 PARKERSEURG WV WTAP-TV 9.2 Full Power Digitai TV 0
50 [OARHILL V WOAY-TV ar7 Full Power Digital TV C
51 "JASHLAND KY NEW 33.0 ule Making 4]
Sub fofal 2]
Uut of Core Licensees (CR.5Z5Y)
GRANDVIEW WV WEWP-T 47.0 uli Fower Digilat TV -1
Total No. of Ch. available [}




Portiand, ME

%] 7 tate Catl WilEs Away [Type Availabie Ch.

& : 1
7 i
g T
9 1
10 ;
i il
17 1
13 T
T4 " 1Can notbe used {adj. to WLLF Ch. 15 inPardland) | U N L 0
15 JFORTLANL INE [WLLIB-LF 5.8 Tow power TV/Translator 0
16 [Cannotbe OSed (ad) 1o WLLP Ch. TS in Porland& WCBB Cn.1/in Augustay — "~~~ 0
17 |AUGUSTA Wi _|WLEB 36.4 Full Fower Digial 1V ‘B
18 [Can netbe used (ag]. to WLBE Ch. 7/ i Augustay | - N 0
i) T
Ay, i
21 i
2T 7
23 i
24 1
25 i
25 1
27 JCannot be used (adj, to WEME Ch, 281 Lewisfon)] = 7 7o s e T 0
~ 28 |LEWISTON ME WPIWE 136 Full Power Digital TV 0
29 {BRUNSWICK NE W2STA 26,5 L.ow power T v/ [ranslator E)
20 jLannotbe used {adl. to W25CA Ch. 28T Brunswick) & - = T e m e 0
31 JCannotbe used {adj, 1o W32CA Ch. 32 mPorfland) - 7 7 oo 0
34 [PORTLAND E W3ZCA 6.5 Low power TV/ranslaior 0
a3 [CONCURD NH WPXG B2/ uil Power Digial 1V 0
347 [Cannot be used (ad). 1o WrGX Ch. 33'In Concord) S R 0
35 T 7
36 i
e SR 1 ; = R r‘ b Sl ! i :@.u
- uil Power Digita
39 {Can not be used {ady. Io WGME Th. 35 InPorliand) T LT TR S T R
0 -
4 1
42 10an not pe used (adf. 1o WiLF Ch. 15inBPorfland) § = - 0 a e 0
43 IPORTLAND ME VWPXT 13.6 FollPower Cigital TV 0
44 [FORTLAND ME WeoH 0.0 Full Power Digital TV 0
45 T BIPDEFDRD VE WHEA-TV 3723 Full PFower Digital TV 0
46 [FOLAND SFRING NE WV TW- 20,3 Fuli Fower Dhgital TV 4]
47 [Can not bé used Tadl. 1o WEGCL T, 48 in Poriland& WMTW Ch.46 in Poland Springs) - C
48 TPDORTLAND ME [WBeCL T 7.0 Low power TV/ [ransiator U
497 |Can not be used (ad]. To WB8TUL Th. 48 (n Porfland) R R 4]
ab i
51 L
ap Vofal 23
Diit of Core Licénsees {Ch.52- 6Y) ; .
PORTLAND ME WEBCM 7.5 Low pawer TV/Translator -1
PORTLAND ME W57AP 7.5 Low power TV/Translator -1
DURHAM NH WENH-TV 58.3 Full Power Digital TV -1
DOVER NH NEW 46.5 Full Power Digital 1V T
Total No. of Ch, available [E]




OMAHA, NE

State Call Wiles Away [Type Available

[ 1
I il
B T
2] i
10 1
119 1
(¥4 1
13 1
14 i
19 1
TG Can ot be used (ad). [0 KYNE Ch. 17 it Qmaha) R [¢]
17 JMARA |NE JKYNE-TV 3.7 Fuil Pcwer Dlglfai TV 4]
o lan not be used {ady o KYNE Ch, 17 & R3TED Ch, 191 Omaha s 0]
T8 |OMAHA NE~ KITED 52 Low Power TV ransiamf 1]
<0 OMAMA™ NE KETV . FuIl F’ower D1g|!al TV 0
—nd1 | Can not be used (ad) To KETV Ch, 20 & WOWT Ch. 22 in Cmaha [4
72 [OMAHA TNE [WOWTI-TV 58 TFulI PEwT Dlgltal rv 0
oaast-flan not be used (ad). te KeBAV Th. 22 T Blair 8 WOWT Ch. 27 in Omaha) - - 2]
24 1BLAIR NE JAV 21.2 Low Fower TVIF ranslator 4]
24 = OMAHA NE KKAZ-CA 2.4 Class A 1V [3]
2o |LINCOLN NE ROLN JAE Full Power Digital 'V 8]
'__gb Can nol be used (ad). 10 ROLN Ch. 25 0 LGOI [ "0 ] o s 4]
I 1
28 1
~Leg: o llan not be used (ad), fo K45 BETh. 30 in Councll BIuffs) R [4]
30— {COURTIL BLUFFS 1A RABEE 5.2 Cow Power TV/ Translator 8]
— 31 |ONCOLN NE RLKN TA7_ |\Ful Power Digial TV 4]
~w32:-]Gan not be used {ad], fo NCh. 31 InTnceln & KBIN Ch. 33 1n Councld BIuRG) - 4]
53 JCOUNCILBLUFFS 1A REN-TV 5.2 Full Power Digital TV 0
34 JUMAHA NE rRALO-LFP 2.4 Low Fower TV/Iranslator U
35 7 IRED QAR fA KHIN 35.9 uli Power Dlgifal TV 4
=unapyiijuan not be used {ad), 1o N3N Red Daky f - s T ol i T T ¥ Y]
. Ul Sower Ig! !
sadweeilan nol be used (ag). to KXVO.CR.JI8 Tn Omaha & KUCN Ch. 4C h Lincoln) R 0
40 [LINCOLN [NE {RUDN-TV 27,7 u P’wer D|g|taITV G
sAfLan net be used (ad), o KUONCh. 40inDincoln) |~ ] - T [¢]
Can not be used (ad). 10 KPTM CH. 43 In Omaha) T ' o Y
OMAHA {NE ~JKFTM 19.5 u I Fowar Dlgltai TV 4]
o447 Can not be Used (ad]. To KPTM Ch. 45 ERKMTV TR, 45 In Omaha - - ~
a5 JOMAHA™ TNE [REETV 10 u Poweergttal |v 4
soytan not be Used (adi. fo RMTV Ch. 4570 Omahay ] ¢ - - L 4
ilan not be used (ad;, 1o KCHATh, 4§ TnOmaha) |~ R 4]
45 [OMARE [NE [KOHATP 5.8 ow Twer TVﬂ' ransiator 0
o492 0an nol be Used (ad). To KOHATh, A8 8% KVSSTh.B0in Cmahaj | - I [4)
50 T JUMAHA INE JRVSS-LF 53 ow Power TVTi'ranTtor 0
201 0lGan not be used (ad). KVSS5 Ch.50 in Omaha) N ) N 4]
Sub Total 13
Qut of Core lLicensees {Ch.52- 69)
COUNCIC BLUFFS 1A K52GF 5.2 {ow Power TV Translator -1
OMAMHA NE KB3EY 7.0 Low Power TV Translator -1
COUNCIL BLUFFS 1A K54GL 52 Low Power TV/Translator -1
OMAHA NE KETGA [+ Low Power | V/Transfator B
Total No. of Ch. available 9




Columbia, SC

State Lail

Wilgs Away [Type

Available Th.

4] ] T
7 an not be used (ad]. 1o WOLO Ch.8 in Columbiz) : IR i [
8 COCUNMBIA SC [WOLG-TV T/ 5 [Full Power Digital TV 4]
153 C-an nol pe used (adj. fo WOLD Ch.8 In Columbia) i j D T 1]
U i
S Il
T2 1
13 i
74 {Tan nol be used {ad]. 10 WNSL Ch, 15 I ROCK Al RN R D
15~ JROCKHILL 15C TWNSC-TV 58.0 Full Power Uigital TV D
16 an not be used {adj, 16 WNSC Ch. T87h Rock HIT & WLTX Ch, 77 1n Columbia) i 0
77 JCOLUMETR Sl VWLIA 16 .8 "TFull Pewer Digital TV i
18 [GREENWOOD sC WNEH 69 1‘ Fuli Fower Ligitai TV 0
15 [Cannofbe used (ad). fo VWii=H LR8N Oréenwoody - ]~ —- =7 0
20 |Can nolbe used (ad]. to W2ZTCA Th.Z27n Columbia) - : R U
21 |COLONBIA IsC —[WZICA 50 LGW Power J v/l ransiaior 0
27 an not be used {ad]. to WZTCA Ch. 27 in Columbia) R T e e L
) 1
24 T
25 i
26 T
27 Cannot oe uses (ad). (o WRLA Ch.28 in Sumier} R R R R )]
28 JBUMITER TSC WRJA-TV 14.6 Full Power D|g|ta!TV 0
29 0an not be used {adj. to WRKLA Ch. 28 In Stimier & WAGT Ch. 307n Augusta) o 0
20 T JAUGUSTA GA WAGT 61.0 Full Power Digital TV 0
31 AUGUSTA GA WRDW-T 51.8 Full Power Digial TV 4]
=1 IDRANGEBURG =l W35S 16.0  [i.ow Fower 1ViTransiator C
32 |[COLUMEBIA 5] RLK-TV 5.9 ulf Power Ligital TV 0
33 JALLENDALE SC WEBA-1V 58,8 Full Power Digital TV U
34— [Cannot be used (ad]. 16 WEBA Ch.33 in Afendale} R R D
33 i
36 3
4 i 2 o * !
.annot be usead {ad]. o in Columbia)| o T T R R

39 [COLUMBIA 5C W3aCT 8.3 Low Power T V7 ransialor 4]

39 [SOMTER SC WEBHG 7.5 Full Fower Dlgliai TV 0
40— JCannot be used (ad]. 1o WBHQ Uh.331h Stmier &WIS Ch. 41 i Columbia) T 2
AT [COULUNEBIA sSC WIS 18.1 FUTPower Dlgltal TV 0
42 {AUGUSTAR GA WIBF BT.6 Full Power Digital TV 4]
73 ISEARTANBURG 50 WRET-TV 75.8 FulT Power Digital TV 3
44 Can not he used (ad]. lo WRET Ch.43 in opartanblrg & WJPM Ch. 4bTnFloréncey -+ 7 77 0
45 JFLORENCE 150 WIPM-TV 76.3 Full Power Digial TV 0
46 {Canhot be used (ad], 16 WIPMTh. 451n Florence)] ™ -~ 0
4¢ {Can not pe Used (ady. fo WALH Lh. 48 1In Columblia) = -] e nr e DT )

48 JCOLUMBIA ST TWACH T7.5 Full Power Digital TV U
49 [Can noi be used {ad). tc WACH Ch, 487Tn Cofumbla} ™~ o i 0T s e T s s s 3]
50 [Can nol be Used {ad). 16 WAL Ch BT i Augustal b 7 -t o e e 0
o' AUGUSEA oA WXL 611 uli Power Chgital TV 4
Sub Total 12
Qut of Core Licensees {Ch.52. 69)

COLUMBIA SC WE7DP 12.2 Low Power TV/Transiator -1

otal No. of Ch. available 19




Jackson, MS

ate a

es Awa

ype

Avaliable

K { 1
! Can not be used (Adj. to WBXK Th. 8'In Jacksan) R B 0
8 T JACKEONETC, [ WBXK-CA 8.5 Class ATV 4]
g [JACKSON WS WLBT T2.9 Full Power Digital TV 0
0 TIACKEUN M3 WBMS-CA T2.9 Class ATV 0
13 tCannot be used (Ad]. to WBMS Ch. 10 Jackson)f  — - 7~ = = 4]
T2 T
13 i
14 1
15 K
16 i
17 jCan not be used [Ad). IO WMAU Ch. I8 inBudey ]~ =7 G Y
18 |BUDE —MS PWRMAU-TV 72T uiI ?ower Efgltaf IV 8]
19 [Can not be used (Adi o WA Ch. 18 In Bude & WVIPN Ch.720'In Jackseon) - - [
20 [JAUKSON MS WIPN-TV 14.9 Full Power D@ taIW [4]
21 {JACKSUN Wi WAFPT 5.0 Full’Power D‘:gatéﬁ V 0
2z |Can not be'used (Ad). 1o WBXK Uh, 2T & W238C Cn 23t Jackson) = R [¢]
23 1JAUKSON [ (W23l 1.3 TLow iner F\leans?ator 0
Z4 1Cannot be used {Ad]. 1o W23IBU Ch, 23 In Jackscn & WMAD Uh. 25 in Greenwood} - T 4]
25 JGREENWQOD ™S WIAD-TVT 77, :.T Full Power Ligital T\F 5]
26 JLan.not e used (Ad). - 10 WMAQ Th. Z51n Greenwao_}-"" T 0
27 [Can'not be used (Ad]. o WDAM Ch. 2B in [aurel} -] -~ noaf o e S o}
28 JLAUREL NS [WDANM-TV 78.7 Full Power Digilal TV 0
28 1Can not be useéd (Ad], o WDAMCh 28 n Laarely 1 - [ 7w e e D
30 ] ] ]
31 Can.not be used (Ad. 1o WABG Ch. 37 in Greenwood) - 0 0 i oD 3]
32 (GREENWOOD NS JWABG-TVI 77.7 Full Power Digital TV it
33 {Cannoibe used (Ad]. 1o WABG Ch. 34 n Greenwood) 7 T 0 T 0 Tl m e s T T 4
34 [Can notbeTsed {Ag) o WURX CR, 35T Vicksborg) -, 77 0 ens o mn s i L ey U
35 |VICRSBURG NS IWOFX™ ] 25.4 FUll Fower Digial TV Y
36 [Can not be used (Ag). fo WUFX Uh. 357 1n Vicksbur SR TR L Ly 3]
30 1
40 1Can:noi be used [Ad]. 1o WDEBD Ch. 4710 Jacksonj 77 o i i o 2 b I o [¢]
47 JJACKSON M5 JWDEBD 2.9 +ull Powar Uigial TV 0
42 {Lan not be used {(Ad). 10 WDBD Ch. 471 in Jacksanjf =~ 5775w R T T T [
43 " 1Can nol be used TAd). 1o WMAW Ch, 43 n Maridiany ™ 71 T 0
44 |MERIDIAN MS WIIAWCT 647 Full Power Digital v )
45 |JAUKSDON MS WINFLF 6.5 Cow Power 1 v/l Ttanslator 3]
46 |JACKSDON/BRANDON MS WABCW 0.2 Low Power [ V/{ranstator 4]
47 [Can not be Used (Ady, to W46UW Ch. 46 1n Jac}TanleandonT S 0
48 [Can notbe used (AdJ. To WIAF.Ch. 45Tn Jackson) { S T T R L 1]
49 [JACKSON VS [WIXE-LP~ _8 5 5w P ower TVITTanslator g
50 [Can'notbe used (Ag]. To WJIXF CUh, 447 n Jacksony | I I N TR [4]
5T i
ub Total 11
Qut of Core Licensees {Ch.52- 69}
JACKSON MS WJTV 13.4 Full Power Digital TV -1
JACKSON Ms W43BH 35 Low Power TV/Translator -4
JACKSON ME JKO-LP 6.2 ow Power 1 V/ ransiator -1
Total No. of Ch. available g




BATON ROUGE, LA

les Away [Type

BATON ROUGE LA RO7TVWE 1.7 “lLow Power! ¥/l ranslator
{Cannot be used (adj. io KU Ch.7 In Bafon <ouge) DI A R DT

] ] |
={Cannot be used (adj, To WYES Ch.T7 in New Orleans & KPBEN Ch. 11 in Baton Rcu
NEW ORCEANS LA WYES-TV /5.7 ull Power Digita
BATON ROUGE LA KPBIN-LP 4 Low F’owerlw ransiator
~n]Cannot be used {ad]. 10 WYES-TY Ch.TTNQ & RFBN'Th. 13in galo F%g s
BATON ROUGE [LA TWBRZ-TV |7 104 l—uli Wer D:gltal !V
~JGannot be Used (ag), to WGNO TN 157Tn New Drfeans) 2~
NEW ORLEANS A WGENU 57T J—uu Power Dlgstaﬂ T\F

LAFAYETTE LA KADN 60.3 Full Fower D ttal v
- [Cannol be Used (ad].jo WADN Ch.15 In Lalayelle ang WWAU-TV Ch.181n Euaej! :
HUDE MS WIAL-TY B4.4 Fult Power Dtgntal TV

BATON ROUGE ™ LA RZUP-CA 10.7 Class ATV

Cannot be used {ad). 10 KZUP-CA Ch. T8 and WLFE ch. 2T in Hatoh Rougej =~

BATON ROUGE LA WEBRL-CA 107 Class ATV

NEW ORLCEANS A WHND T2 Full Power Dighal 1V

i ]Cannct be used (adf. to O Ch, 27 In New Qrleans & KLFB-TV Gh.22 In tatayeliey @ 7
[AFAYETTE LA KIPE-TV od Full Hower Digital TV

SHIDELL LA WUPL 73.1 Full Power Digifal TV

BATON ROUGE LA VWLPH-TV 3. 9‘ Full Fower Digital TV

~[Cannot be used [ad]. 10 WLPE-TV Ch. 75 in Balon Rougf R R

Cannot be used {adl. 10 KATC Th, 28 i Lafayelie} - R B TR R

LAFAYET i E LA KATL 64 4 Full Power Ligital TV

NEW ORLEANS LA WYUE 70.7 Full PFower Digital TV

BATON ROUGE LA WLFT-CA 7.3 Llass ATV

NEW ORLEANS LA WLAE-TV 149 Full Power Digikal TV

= jGannol he used {ad], to WLAE-TV Ch. 37 In New Uleans) & 5] ~inrmnn i o s o oy

Cannot be usea (ad], ic WVLA Ch, 33 in Balon Kouge) .- o

BATON ROUGE JLA JWAVTA™ 1T 107 ufl Power Ligital TV

OdOOOOOOOODOC}DOOG ODOODC‘J(ADDGOD-—'OC’J—‘

~jGannot e used (ad) to WVLA Ch,.23 inBaton Rouge & WWL-TV Ch, 33 In New Urleans) ...
NEW URIEANS LA VWWWVL-TV N ruli Fower Lhgital 1V
. ow Fower ransator
BATON ROUGE LA WEXH-CA 1B Class ATV 4]
NEW ORCEANS A WNOL-TV 1D FullPower Digital TV Y
TONROUGE LA KBTR-CA 13 Class A [V 0
HANMMONLD LA WHMNEDT 745 Fall Power DigHal TV ]
NEW ORLCEANS LA WS 75.8 FUT Power Digilal TV 4
T Lannol be used {adj. 10 WDSU Ch,443 M New Ulleans & e Ch. 43 In Baton Rouge) - 0
BATON ROUGE LA WGMB 0.7 ull Power Digilal 1V {
BATON ROUGE WAFH 2.3 Full Fawer Dlgliar TV 0
AT s annot be used {ad)io WARE Cn. 40 & KG8GHE LUn, 44 1n talon Rouge) PO 0
48 |BATON ROUGE JLA TRSBGE 10.7 " Jtow PowerTV/T ranslei{or [4]
G Cannot be Used (ad). to KBGGE Th, 48 m Baton Rotge & WEXL TV ch.oU in New Orieans - D
50 NEWORLEANS CA WXL 737 ull Power Digital TV 0
30 T TREWIBERIA LA NEVW 451 Newly Granted Aliotment 0
siiad onjCannot be used (ad). to new rulemaking grant in New therla, Ch.o1) >
Sub Total 3
Qut of Core l.icensees {Ch.b2- 69)
LAFAYETF T LA KLFY-TV B4 Full Power Digitai TV -1
BATON ROUGE KoELB 107 Low FowerT ViTransialor -1
BATON RUUGE LA KETR-CA 1.3 Low Foweri V/iransiator -1
Total No. of Ch. available 0




TALLAHASSEE, FL

Avatlable L.

TState cal Wiles Away [Type

Lannot be used {ad;, 1o WABW Ch, Zin Pelham) -
Cait nofbe used (ad. o WJHG Ch. EinPanama Chty)— ~— | ==~~~
PANAMA CITY L WIHG-TV 575 Fulf Power Digifal TV
ALLAHAGSEE rL WAUX-LP 0.2 Low Pawer TV Transialor
an not be used {ad). 6o WACX Gh. S In a%la}ﬁssee) R N R
Cannot be used (adl. o WFXL Th. 12 in Albany) ™~ S SRR
LBANY [GA TWEAL 6'6 r E—uli Paower Digital TV
1Gan not be used (ac). fo WFXL Ch.tZ Tn Albany) R R

“]Can not Be used (ad]. to WABLAL CrAr mAbany | ]
ALBANY 1GA _JWALS 66,5 Full Power Digital TV

Cannot be used {ad]. to WABLXL Th.77 In Albany & Ch.WWMEB inCh. 38 {n Panama Cily;}
PANARATITY [FC TWWMBB |~ 8BB4 __ [Full Fower Digial 1V

TL i ean nol be Used (ad). 10 W2 1BK Ch.21 1n Tallahassee & LA.WMER it Ch. 19 1 Panama Gy
TALLAHASSEE L V21K 3.8 Low Power TV/Translator
TALLAHASSEE FC WLTX-TV pLX ul Powe—Dlglia TV

s Can not be used (adj. to WLIX Th, 22 & WTLF UR, 24 in Tallahassee} = .7 e
TALLAHASSEE TFC WL ] 5.0 Fan Powe‘Dugnsa; W

wan not he used {adl. 1o WTIF Ch.24 In Tallahassée) -~~~ 7 SR

={Can notbe DEed (&d), ic WFSU Ch 32 in Tallahassee) R S
TALLAHASSEL L JWFSU-TV] 20.4 Full Power Digital TV

oan not be used (adi. o WFSU Uh.32 In 1allahasseey 7] w0 w7 i e

“jCan not be used (ad]. 1o W3BBN Ch, 3510 Tallahassee] ' o[ i oo o mnm e o
TALLANHASGEE TFL PAW3IBHN 3.7 Low Power TV/Translator

s Gan nodi be used (ad), 10 WISBN UGh 35 in Tallahassae) -t -] b s e e

FAFGA YA~ daddddddd A o Jdd A A

:
ki
—
i
Can not be used {ad]. To WBXT Ch 43 in Taflahassee & WVAG Ch. 43 In Vaidosta) J
TALLAHASSEE FL WEBAT-CA 3.0 Clags ATV [
VALDOSTA A WWVAL 4.3 Full Powervgsfal TV 4]
4-:3Can not be Used {ad). 0 WEXT Ch43 VUF Cn, 45 In Tallahassee) - 0
TALCAHASSEE FL WVUP-CA 149.5 Class A 1\ 4]
THONMASVITLE GA TV 250 |Full Power Digital [V D
TALLAHASSER FL WWWF-C 3.7 Low Power TVITransialor 0
LIVE UAK FL VWAL 4. Full Yower Digital TV U
—.JCan not be'used (ad]. loc WFXU Th, 48 i Live Oaky T+ 7 70 s s e s R
T
T
ub Tolal 14
QG of Core Licensees (CH.D2- 69y
TALLAHASSEE FL WBXT-CA 39 Low Power TV/Translator -1
TALLAHASSEE FL WTBC-LP 34 Low Power TV/Translator -1
Total No. of Ch. available 12




RENO, NV

Avallable Ch

Wiles AWay [Type

T

in Verdi ‘
VERDI NV KUGGH 7.1 Low Power TV/ (ranslafor 9]
HEND v KRNV 145 Uil F’ower Dsgftal IV 0
EpGan not be used {ad), to KRNV Ch. 71n Reno & KOLOCh, B in Renp) [4]
REND \' ROLO-TV 4.7 Fult Power Digital TV D
VERDI NV KT0GF 7.3 Low Fower TV/ ranslator 4
{Gan not be used {ad).to KTOGP Ch, 70 In Verdy ] "o o am oo mmmmen s 0
Canrnotbe used {ad). To KTVN'UR, T3 iaReno) =] 0t i i me s e o [
REND. KTVN™ 4.5 Full Power Digital TV 4]
INCLINE VILLAGE V K14A] 8.3 i.ow Power TV/Trangiator 0
REND FH 3.0 Full Power Digital TV ]
TAHOE GITY A K2ITXK-T 4.5 Tow Powar T v/l ransiator 4]
CARSONCITY vV RI7/CA-TV 18.7 Low Power [VTT] ranslai_ 0
=5-10an not be used (ad]. To KA7CA Ch. 17 In Carson City & K14CU Ch T4 in Reno) i 2]
LARSONCITY NV SET 18.6 L.ow Power TV/ i ranslator Y
RENO NV ME- 3.7 Fmi iner Dlglii-ﬂ TV 0
Cannol be used (ad).to KAME CUh.20n Reno) ™ v ‘ 0
Canh not be used (adj. to RZITX Ch.231n Tahoe Cily) =~ 70 N 0
TAHOE CITY 1CA [K23FX- TV 14.5 Low Power TV,r l ran?afor 0
= JL-an not be used (adllo KZ3TX Ch. 231n Tahce Cily & KRRTCh.25bin Reng) il 4]
RENG™ NV RRRI-LP 3.7 LOW ~ower TWTTan‘TsFafor 0
RENC WV KREN-TV 14 7 =yl Power Ligital TV 0
‘{Can nol be Used (84). 10 RREN Ch.25 in Reno) -~ S U
: Can hot be used {ad). To KZDES Ch. 20 InCarsan © 0
289 JCARSONTTHY NV KabES 20.5 Low Fower M/ {ranslatar U
<8 ISILVER SPRINGS NV K2YBN 8.2 Low Power {V/lranslator 0
30 IVERDI & MOGEL NV KSOHY A ow Power TV/iransiator 0
317 Gan not be used (ad), 1o KIOHY Ch. 30 in Verdi & K5/CV Ch. 32'In Carson Cityy ™~ ' 0
32 (CARSONTITY NV K570V 198 Low Power | V/1Tanslator ‘B
3o JVERDI NV JIER 7 l.ow Power TV!T—ansIaf_ or [
T34, Gan not be used (ad) o KIIER Ch. 3T in Verdi & K351 Ch, 35 In Silver Springs} - B 0
35 OILVER SPRINGS INV jR3oFL T} 251 Low Powar IWF ranslator J
: I o . [4]

Tab ] el NoL b Used (a0 to Raor L 1N Shver Sprngs

an. nol Be used (ad). o Lo i Keno) &
39 RENOD NV {ragrr | 3.7 i_ow Fower TVI'FansIator J
crodl s ailan notDe Used (adl 10 RIBFF Uh, ¥ Inmenc & KNVV GH, 47 1IN Reno) - J
41 TREND [NV JRNVV-LP 1 14,9 Low Power Wﬂ ranslator Y]
A qGan not be used (ad). o KNW Ch 7% RELMTH, 4370 Renoy . T 1]
43 TRENGC KELV-LP 3.0 Low ?owar iw l ranslafor [4]
44 TIRENG NV RALTV 7.0 uﬂ Power Dl&taTTV [4]

45 Hlan not e used (ad), t6e KRATCh. 44 & KAZR Ch, 46 in Renoj U
46 |RENG, EIT £ TREZIECA ] 14T Ciass TV i
AT Can not be used (adl. To KAZRCh. 46 in Reno & KNLV DR, 48 in Carson Cily) - - 0
45 ARSON CITY, ETC. NV KNCV-TF 18.8 Low Fower TVH ranshtor 0
43 157tAD ETC NY RAYUTK ™ ! Low Power {\V/Translalor [4]
50 INORTH SHURE LARKE TAH NV KBOUCM 14.7 ow FPower | Vi tranglator G
o1  [VERIA NV Foibd 7. oW Power | V/1tansiator 0
sub Total 4]

Out of Core Licensees (Ch.52- 69)

RENQ NV K52FF 3.7 Low Power TV/Translator -1
VERDI NV K54DA 7.1 Low Power TV/Translator -1
NIXON NV K56IG 23.3 Low Power TV/Translator -1
CARSON CITY NV K57CV 18.6 Low Power T/ Translator -1
CRYSTAL BAY NV KS8A0 22.4 Low Power TV/Translator -1
RENQ, ETC. NV KAZR-Clg 147 Low Power TV/Transiator ~1

| Total No. of Ch. available 0 {-B)




Fargo, ND

i ate a Miies Away [Type MAvaliable

3 i
7 7
] 1
g 1
10 i
ik 1
12 1
Td 1
T4 T
15— [Can not be used (Ady. to KCGE Ch. 16 in Crooksion U L T e T i U
15 o 4 Full Power Digital 1V [
17 TCannot be used (Adl 1o KRTCGE Ch. 16 in Urockston) - & -1 77 m =7 s d
18 [Cannotbe used (Adl. To KVRIR Ch. T8inkFargoy 71 ~ 7 mnm s = 0
9 [FARGD TND TRVRR 30.0 IFul Fower Digital TV ]
20 iCannot be used (Ad). To KVRR Ch. TS 8WDAY Ch. 21inFarge) 7 - 7 D
2T IFARGO TND TWDAY-TVT 2174 JFull Power Digial TV U
22 jean not ba used (Ad). 10 REME CH. 23 & WDAY Ch. 21 mrarga) | -~ 4]
23 HFARGO IND [REME 21.3 ull Fowaer Digital TV G
24 |Can not be used (Ad]. 1o KFME Ch. 23 in Fargo] I R 0
25 1
20 i
Zf 1
ped: 1
29 i
30 i
31 i
32 jCan nof be used {(Adl. To KVNJ Ch, 33 inFargo) i R 0
33 |TARGO ~ND TRVNJ-LP 3.3 Low Power T/ Tanslafor 0
34 " |Cannot be used (Ad). to KVNJ CGh. 33 S KEGET Lh. 35 InFarga} T - 7 =7 = 0
35 [FARGOD [ND [REBET ;] Low POWer Vi ranslator G
4]

e 3 : PR e

36 10an not be used (Ad). to KbbET Ch. 35 inFargo
’ uli Power Egl a

S8 T 1Can act be used (Ad). 1o KAJB Ch, 38 In Valley City 0
40 1
41 T
42 T
43 Toan not be used {Ady. 1o KVLY Th. 44 1h Fargo) T e G
44 [FARGO ND RVLY-TV 38.8 Full Power Digital TV U
45 JLan not be used {Ad). 1o KVLY Ch. 44 inFarge) T R 0
i AD T
LY T
45 1
45 T
20 1
57 i
Sub Total 26
Out of Core Licensees (Lh.52- 69)
Total No. of Ch. available 26




Helena, ND

5] Can not be used (Ad]. 1o KALF Ch, 5 in Butte) S 0
i Can nof be used (Ad]. to KOBRT Ch. 8 InBeutder) [~ =7~ ST (4]
J BCULDER [ KOBK T 239 Low power TV/Translalor 4]
8 CGREATFALLS MT FEB-1V 747 FUl Fower Tigital TV 0
g Can not be used (Adj, w KOEKF Ch. 8inBoulder & KFBBTh. 8 in Greal [Falls) o [
10 1
kD il
12 an not be used (Adj. 10 KT3KP Gh 13 Boulder) | - & - 777 - 2 - m e 4]
13 IBOULDER MT K13KP 23.0 Low power | V/Translator 4]
14 |HELENA MT KTVH 22,3 Full Power Digltal TV 0
15 1Can not be used (Adj. to K1TTVHCh. M4 inHelenayy { -7 7 7o = mmes e o [4]
15 1
A 1
18 1Can not be used (Ad;. to RWYB Uh. T9inBulfe) ~ 7 - 7%~ 0
19 UTTE TMT TRWYE 430 FuETF’Dwer Dlgl§a| IV 0
20 |Can netbe used (Ad). 1o KWYB Ch. T8 In Bulle & KHEI In Helena 0
2T [HELENA MT RHBE-LF 12.2 Low powerTVfT ran‘lator 5]
22 UTTE MT 2HD 21.4 Low power TVfTran?atcr 4]
23 [Can potbe used {Ad]. 1o KZZHD Ch. 22700 Bulte)] [ =00 0T i s o m e e T A e A U
24 an-net be used (Ad). to KALH Ch. 25 in Helena} ] - R 4]
25 [HELENA M {FXALR-LP TZ.2 ow power TVfransiator U
28 (Can ol be uSed (Ad]. to KALH Ch. 25 inHelena & KZ7COTh. 27 In Boulder} RS [4]
27 |[BOULDER M1 K270 237  [Low power TV/TT:-:nslator 4]
<6 JLannothe used (Ag), 10 K iE On. 28 1n Helena B K2/CDTn, 27 In Bouider) LD 4]
29 THELENA T |KMTF 22.3 FuIE Power Digltal iV U
30 jCan not be used (Ad]. to KMTF Ch. 28 in"Hefenay [0 R Y
at ] 1 T
34 [Cannot be used (Ad]. to KTVM Ch. 33 mBulley 1 = 7w e 4]
33 [BUTIE T | VM 444 Foill Power Gigital TV 0
34 |HE[ENA MT KJJC-IF 12.2 ow power TV/T ranslatcr U
35 {Can not be used (AdE o KJJT Ch. 34'1n Helena & K36TX Tn. 38 in Clancy) i 0
36 [CLANUY M1 R36CX 7.5 Low ower TVfT rans%ator I
7 i RERHHO S el T e R S o Sk
kil il
40 1
47 1
47 T
43 {Cannot be used [Ad]. 1o K44GE Ch. 44 in Helena) T .7 &0 w70 o7 oo mmn i JEme Y
44 THELENA M1 K440 2.4 Low power 1V/ Transfator [4
45 JOREAT FALLS T KTGF 76.9 Full Power Digilal TV 0
48 JHELENA" Ml K5EH 12.5 ow power [ V/ransator Y]
47 {Can nolbe used (AdJ, 1o RO8IT LR, 48T Heleng) - 7 7 75 mn s e e e 0
45 7
49 1
50 T
51 T
ub Total 14
Out of Core Licensees {Ch.52- 69}
‘Total No. of Ch, available 1%




Junea, AK

[¢] MENDENHALL VALLEY, E TAK 06Jz Cow FPower TV/Translator
I
[t}
=g Can not be used {adf. lo KTOD Ch. T0in Juneau] R FREE
10 {JONEAU AR KTOO-TV 0.7 Full Power Dtgltal iV
T0RENMONETC, AR KIOLS™ — o.u ow Power | V/ [ranslator
11 JUNEAU AR KJULD 0.7 Full Fower Dlgttal FV
~A2 T Can not be used {ad). to KJUL Ch. 17 In Juneau & K1GT Ch. 12 in Douglas) I
15 IDOUGLAS ETC. |AK K130C 2.2 LowPower lV[ Iranslator
A4 Can not be used (ad] 1o KCBJ-LP Ch. 15 In Juneay) - R
15— JUNEAD JAK — [RKCBJTF ] U. 7 Low Power lVITranslatcr

~wilan not be used [ad), 1o KCBJ-LF Ch. 15 & KI7THC Th. A7 in Juneaw)

owPower T WT ranslator

wrilan net be used (ad), to K2648 Ch. 26710 Juneau) -~ 5T

T/ [JUNEAD AR JRTYAT 0.2
e - Can not be used fadl 1o K17HC Uh 17 In Juneau) RS
18
20
21
24
ciga s | an not be used (ad) o KZ4HB Th. 24 in Juneau) R R :
24— TJUNEAT AR ~{KZ4HB 2.1 ow Powar TV.’ I rans]aior
Tl oan hol be ysed (ad], 1o K24HE Ch. 24 & KZ6[E Ch, Z68'1h Juneal R
26 JJUNEAT |AK {K2613 2.7 oW F‘owe—f VTTranslator

—"'—"'"‘—“—‘-‘—‘I—-‘AOOOJOAHMAOOCOOOOQDOD—*AO -t

3
g

)

i

20

A1

4L

43

L)

as

18

41

48

44

9t
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Total No. of Ch. Availablé




Comments on DA-06-1920
September 26, 2006
Issued by Donna C. Gregg, Chief, Media Bureau

Author: Fred Hopengarten, Esq. KIVR hopengarten(@post.harvard.edu
Six Willarch Road * Lincoln, MA 01773-5105
781/259-0088; FAX 419/858-2421
www.antennazoning.com

The original ruling may be found at:
http://hraunfoss.fce.gov/edocs public/attachmatch/DA-06-1920A1 . pdf

For background details, visit the web site for the client of Atty. Friedman,
www.drrts.com.

For the actual request submitted by Atty. Friedman, see the attached Exhibit A.
The letter ruling issued by the Chief of the Media Bureau is frought with problems.

1. From www.drrts.com, I learn that the petition involves an AM radio station. Yet
the letter ruling refers to "new broadcast television towers.” As Friedman’s file 1s labeled
“Damascusl.pdf,” it is obvious that his client opposes the Damascus AM broadcast
towers, not a TV tower. Yet Friedman’s request was broad, and not limited to AM, to
FM orto TV. Where on earth did Donna Gregg get the idea that he was "addressing the
construction of new broadcast television towers"? Order at §2. Friedman didn’t
represent a group opposing a TV tower, and he never mentions TV,

2. As Atty. David Siddall points out, local zoning authorities are not warned that
"broadcast” is a term of art, and consequently the ruling does not apply to cellular towers,
amateur radio towers, and so forth. This could prove to be a huge problem at the local
level, due to inadequate explication. Zoning authorities not versed in FCC language are
not referred to a definition (either by suggesting a term of art through the use of a capital
letter, or reference to a USC or CFR section). There is reason to fear that local zoning
authorities, unused to the terminology, could confuse amateur radio with “broadcasting.”

3. In 1997, the question of preemption of local zoning was the subject of a petition
for a rulemaking by the Association for Maximum Service Television.
htip/fwww . fee.gov/Bureaus/Mass Media/Notices/1997/fcc97296.pdf. The matter was
subject to full filings on many related issues. No ruling was ever issued. Friedman
specifically calls attention to an unresolved RULEMAKING proceeding, yet the answer
appears in the form of a DA order. This one page order may be seen by some, who are
unschooled in FCC matters, as to effectively resolve the 1997 proceeding, without ever
having received a Commission vote. The Media Bureau has opened a HUGE can of
worms, without any opportunity for opposing views to be heard. Letter rulings are
supposed to confirm existing policy. Given the fact that the AMSTV petition never
reached a ruling stage, this ruling appears substantive, and not merely a restatement.




4, The letter speaks to the preservation of "agriculturally zoned land and scenic
vistas."

a. We have no idea as to what the definition of a "scenic vista" may be, nor do
we know whether this represents the view from the site, or the view fo the site. This letter
ruling virtually invites local zoning authorities to bypass, perhaps ignore, the SHPO
(State Historic Preservation Office) process of the NEPA (National Environmental Policy
Act) of 1969,

b. There is a huge public policy issue with respect to tall towers (let’s define
that as towers over 200 feet tall). The question must be asked: If you can't put a tower
on agriculturally zoned land, and no parcels large enough exist in commercially zoned
areas, and the town may have no industrially zoned land (which is true of my town of
Lincoln, MA), and there is no "broadcast overlay district," and no parcels large enough in
residential areas, then the consequence is that broadcast (whether AM, FM or TV)
antennas may be effectively prohibited. Surely it was never the intention of the Congress
or the Commission to allow the prohibition of local coverage. Yet there is good reason to
fear that effective prohibition will be the outcome in many communities. This would be
in direct confiict with the basis and purpose of the FCC, as found in the Communications
Act, which is "to provide for the use of [radio transmission channels)." (Emphasis
added.)

5. There is a huge leap between saying that the FCC has not preempted, and the FCC
"would not." Gregg does not underline the point that the FCC has not in the past acted,
but is not committing itself to not preemptiing in the future. Yet a casual reader would
agsume that "the FCC would not."

6. Was there a Public Notice of the matter? Lesser matters than this have warranted
a Public Notice.
7. While the original request acknowledges a statutory preemption for CMRS under

47 USC §332, and the Commission’s OTARD order, it does not mention the preemption
for amateur radio towers in 47 CFR §97.15 (b), arising out of “PRB-1.” Furthermore,
there is no discussion of the implied preemption for AM broadcast towers (the very
subject of the Damascus situation) upon which a state supreme court has ruled. Koor
Communication v. City of Lebanon, 148 N.H. 618 (2002). None of these four
preemptions (CMRS, OTARD, ham, AM) of local zoning is mentioned in Gregg Order.

Conclusion: Given the mistake contained in the letter, the lingering AMSTV petition
never brought to conclusion, and the huge public policy issues, and the possibility that the
letter could be misread by those unschooled in FCC law, reconsideration would be

appropriate.
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Ra: Request for Deelaratory Rullng (ftica of Secredsy

Dear Wiz, Dorich;

We are writing to request, pursoant i¢ Section 1.2 of the Cormmission’s Rules, the
issuance of n dectarslory ruling as to whether the Commission would przempt the
legislative efforts of & local jurisdiction in adooting modificstions 1o Hs zoning ordinance
tha restrict the construction of now broadeast Lowers (h order (6 preserve land for
agriculteral uses and to protect seenic vistas associated with earrently undeveloped areas.

This sffice represents a non-profit citizens group that is participating in the development
of legistation to deal with the construction of new broadeast towers throtgh mpdification
of the local county’s zaning ordinence, In conncction with hat process, our client has
suggested to the county fegisltors thal they pestrict the constrrction of new broadoast
liresers in certain rural areas and that they impose height restrictions in other parts of the
tourity where mew broadeas loveers would be permilted 10 be construcied. During the
debsate over the legistation, the question has arfen as 1o whether the Conumnission, if
requested, would preempt such legislation.

We are aware that the Conumunicstions Actof 1934, as arvended, comtains provisions, in
Section 332, that aliow fedars] courts to overside loval zoning restrictions oo Wwers
imended for personal wireless services, ¥ sddition, the Commission hes preemyrted Jocal
resteictions on persona) receive-only satellite dishes uzed for receiving DBS
Programming.

Hewever, to the best of our knowledge, the Comunission has not presmpted or restricted
Joeal restrictions op broadesst towers, I fach, & review of Consmission decisions
evidenzes & clear desire to defer o locu! officials on such matiers. While the
Conunission did commence 2 rulemaking progeeding, in 1997, 1o consider whether
ghould exercise preemptive powers, and in what manser, over local broadeast siting, it
buas elected not to render & ducision on this sulject,

Consequently, we hereby roquest that a declarstory ruling be provided to assist local
legistators by advising them that, under the curent policy of the FCC. Jocal zoning rules
which are predicated on land use preservation, including the preservation of
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agriculturally-zoned Tand pnd scenic vistas, would not be preerspied by the Commission.,

. Friedman
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