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SUMMARY

With five decades ofe>:perience, 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 industry standards body,
IEEE 802.22, are still determining whether, and if so, how, new wireless services could enter 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 broadcast spectrnm in as little
as six months wonld Shmi change the scientific discovely process, ShOli circuit the IEEE'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 devi.ces 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 transmitting on a
television channel already in use. Indeed, much vaunted "spectrum sensing" technology has
never been built, tested or proven to work in the broadcast band. Moreover, reprodncible
laboratory studies show that harmful emissions from unlicensed devices - even when the devices
operate on "vacant" channels - would cause hmmful interference to licensed services.

Once unlicensed devices are in the field, broadcasters mId the FCC would have no
reliable means ofprotecting thc public's television service from harmful interference. Too ofterr,
instances ofinterference 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. Attempts to use traditional means to remedy harmful intcrference from
unlicensed devices (i. e., finding the offending transmitter and ordering it to cease operation)
would sap both FCC and broadcaster resonrees, especially as the number of devices out in the
field prilliferates.

Even if out-of-band emissions could be controlled and the nnlicensed devices
could avoid transmitting on occupied channels, a fundarnental problem would remain: with an
unlimitednumber ofunlicensed devices allowed to crowd the broadca.'i spectrum, the quality of
broadcast and other licensed communications over that spectlUm will necessarily decline. As
many respected economists have recognized, this trend towards a "tragedy of the commons"
would be irreversible and continually escalating.

It is also notewOlihy that little white space spectrnm cmTently 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 mral viewers, who often must use amplified
antennas that would be particularly sensitive to emissions from unlicensed devices. The
unlicensed devices proposal also threatens to conflict 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. Chainnan and Members ofthe Committee, thank you for the opportunity to

appear hefore 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 economists 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 unlicensed model. They believe that

snch an approach eliminates market discipline for entry, leading to overuse and increased

interference among users. Whatever the merits or problems associated with an nnlicensed

approach, unique issues arise when the government attempts to employ two different regulatory

regimes Ue., 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 scientifie perspective, the govemment should approach these

" . \lllprecedentedyroposais with extreme caution.
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MSTV has over five decades ofpractical, real world experience in spectmm

management. Since 1956, we have worked to maintain and enhance the technical integrity of the

American public's free, ovcr-the-air television service as that service grew from less than 100

stations to over 1600 full-power broadcast stations. We also provided the FCC with the

engineering expertise that made it possible to "squeeze in" during the transition channels for

DTV service within the current 408 MHz allocation for television broadcasting. MSTV has also

assisted poJicymakers in introducing othcr licensed services, includillg public safety

conmmnications and sophisticated Part 74 equipment essential to provide livc news and sports

coverage. And most recently, it helped design the process by which television broadcasters will

complete the transition to digital transition ("DTV"), usillg the efficiency of digital technology to

enable migration from the current band (channels 2 tlu'ough 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 spectrwn as of2009, in comparison to the more than 700 MHz of spectrrnl1 already

available to unlicensed devices at or below the 5 GHz band.

The peaceful coexistence of so many licensed services in the same spectrrnn band

has not happened by accident; it has required careful planning that takes into account the nnique

architecture of broadcast television selvice and the illterference characteristics of the different

services. Based on its knowledge of the difiiculties 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 spcctrum reserved for the public's fi'ee, over­

the-air television service. Studies and field tests conducted by well-respectcd scientists and

.engineers show that the introduction ofunlicensed devices into the television broadcast spectmm

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, thcse 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 intelference to

new digital television receivers and the government-subsidized digital-to-analog converter box

program. Finally, by interfeting with licensed production equipment in the broadcast bands, it

would undermine coverage ofemergency news, sports, political, and other events of importance

to local connnunities. Licensed pnblic safety services using broadcast spectrum 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

public'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 broadcast spectrum. Proposals that

would force the FCC to introduce unlicensed devices into the broadcast spectrum in as little as

six months would short change tl,e scientific discovery process, short circuit tl,e IEEE's

impOitant work and would wrongly prejudge complicated engineering questions. Once millions

ofunlicensed devices are placed into the marketplace and allowed to populate the spectrum, tlley

cannot be removed. MSTV aecordingly believes it would be unwise to place unlicensed devices

into the broadcast spectrum before it is even known whether those devices can safely coexist

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

All too often, public policy debates regarding spectrum management deal with

abstract concepts like "interference" and "spectrllm efficiency." The impact ofthese proposals,

however, is very real. At stake are the television sets that exist in every living room, bedroom

and kitchen across America. Most television receivers havc not been engineered to protect

against interference from unknown, nnlicensed devices operating on adjacent chamlels in the

television band; rather, they were designed to accommodate licensed services that operatc in

conformity with the FCC's channel allocation plan. For the American consumer, interference

frolll unlicensed devices is not an abstract concept. In real terms it means that the DTV set one

family just purchased will not work when their neighbor rums on an nnliccnsed 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 ofunlicensed devices into the television

broadcast spectrtllll have argned that Congress should not be concerned with tbe significant

interference potential of such deviccs because Americans can turn to pay television services for

progranuuing. These erroneous claims overlook the continued importance of over-the-air

television viewing to the American consumer.

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

solely on free, over-the-air television" Those viewers rely exelusively on over-the-air television

I Estimated Cost ofSupporting Set-Top Boxes to Help Advance the DTV Transition: Testimony
Before the Subcommittee on Teleconvnunications and the Internet, Committee on Energy and
Commerce, us. House ofRepresentatives, Statement of Mark L. Goldstein, Director, Physical
(continued... )
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for local news, sports, weather, and entertainment. In times ofemergency, their lives may be

saved when local television stations disseminate critical infoIDlation from government officials

to members of a commnnity, including to viewers receiving that information via portable

television sets commonly used during emergencies.3 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 urging

residents, including those in New Orleans, to evacuate.4 Once the hunieane made its devastating

landfall, local broadcasters remained 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 infonned ofthe severe crisis that followed the hurricane.s

Infrastructure Issues, GAO, 7-8 (Feb. 17,2005) (GAO Stody). See also Comments ofNAB and
MSTV, ME Docket No. 04-210, passim, Attachment A (NABIMSTV OTA Comments).

2 NABIMSTV OTA Comments at 2.

3 Because they are typically battery powered, these sets are crucial when natural or manmade
disasters leave viewers without access to power. As one report recently noted, "[l]n states in the
hurricane belt ... small, battery powered TVs have become must-have items to have during
power outages." Satellite Business News 2, July II, 2005.

4 A video documenting these efforts of local television broadcasters in the GulfRegion may be
viewed online at http://www.mstv.org/honoring.html(..GuIfRegion Video").

5 For example, after the New Orleans levees broke, WWL-TV maintained an on-air presence by
relocating news operations to a broadcast facility at Louisiana State University, and later to
noncommercial station WLPB in Baton Rouge. Similarly, after floodwaters overtook New
Orleans station WDSU's facilities, nineteen of the station's employees relocated to Hearst­
Argyle sister station WAPT in Jackson, Mississippi. WDSU's signal was then sent from Jackson
to a backup TV transmitter in New Orleans, as WDSU's primary transmitter was under water.
See, e.g., Craig Johnson, Hurricane Katrina Tests Broadcasters: GulfCoast Area Stations
Improvise in Order to Stay on the Ali', TV Technology, Sept. 21, 2005, at _
http://www.tvtechnology/comffeatures/news/n_hmricane_katrina.sbtml (last visited Jan. 23,
2006).
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When access to a n-ee, 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. Umvision has reported that

nationwide, 33 percent ofHispanic households receive their programming solely over the air.6

Over-the-air viewers should not be dcprived access to tIlese critical local services merely because

they do not, or calmot, subscribe 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 (GAO) has reported, over ten million

households that subscribe to cable have at least one television set that is not connected to cabIe.7

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. 8

Protecting the spectral integrity of the broadcast service is particulal'Iy important

as the country enters a critical stage in the transition to digital television. Congress, the

Executive Branch, and the FCC have all made clear that bringing the digital transition to a

successful conclusion is of utmost priority and that it should not be obstructed by lower-priority

goals. Years ofhard work by broadcasters, government officials, consumer electronics

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

6 Comments ofUnivision Communications, Inc., in MB docket No. 04-2 I0 at 8, August I I,
2004.

7 GAO Study at 8.

8 NAB/MSTV OTA Comments at 5.
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stations in the nation's 208 television markets now broadcasting a digital signa/.9 With the

transmission side of the equation - broadcabi facilities - virtually complete, the critical factor is

to create incentives for American consumers to [urn off their analog television receivers and

switch to receiving signals in a digital format by the February 17,2009 "hard date" on which

analog broadcasts are to cease. But ifunlicensed devices degrade consumers' ability to receive

DTV signals, adoption of digital 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 [0 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 lITe connected. And to meet Congressional expectations that these boxes remain low cost,

there is little room to include additional filters or tnner selectivity. Even ifadditional 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.

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



- 9 -

lnlight of the importance of maintaining the public's access to free, over-the-air

television seiVices both during and after the digital transition, Congress should not use the

broadcast spectrum as a testbed for risky experiments in new speetrum management methods.

Any proposal to introduce new untested and unlicensed wireless technologies into the broadcast

spectrum must contain meaningful mechanisms to avoid interference. As discussed below, no

such mechanism exists today.

II. UNLICENSED DEVICES WOULD INTERFERE WITH CONSUMER
RECEPTION OF OVER-TIlE-AIR BROADCASTS AND OTHER LICENSED
SERVICES IN THE BAND.

A. Existing Technology Would Not Prevent Unlicensed Device Opel'ation on
Occupied TV Channels.

A key, but faulty, assumption of the proposal to allow unlicensed devices to

proliferate through the broadcast spectrum is that technology exists by which an unlicensed

device can reliably detect when a television channel is "vacant." In fact, there is no

demonstrated technology that can reliably prevent an unlicensed device from transmitting on a

television channel aheady in use. Thus, in many circumstances, unlicensed devices would

operate on channels that are already occupied by local television or other licensed services,

including wireless microphones that arc used in the production of emergency news coverage,

sporting events, and political conventions.

Most proponents of the unlicensed devices proposal Tely on "spectrum sensing"

methods as the only potentially reliable method for protecting the public's television service

from unlicensed device interference. A device using this exploratory teclmology 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" tecImologies are whoUy unproven in the broadcast context, especially

in light of the uniquely open and diverse architecture oftelevision sets.

As Motorola cautioned in public statements to the FCC coucerning the unlicensed

devices proposal, "It would be premature to rely on spectrum seming illltil these mechanisms are

shown to be reliable via comprehensive study and real-world testing.,,10 Policymakers should

not base real-world policy decisions on I1I1proven promises of technology to come.

For example, efforts to develop spectrl1l11 sensing technology in the 5 GHz

unlicensed band took several years ofdevelopment and testing, even though iu 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 ofdynamic frequency selection ("DFS"). Development ofDFS 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 milicensed device operation in the 5 GHz band, the National

Telecomml1l1ications and Information Administration ("NTIA") had submitted detailed

procedures by which these unlicensed devices would be tested to deternline if they could reliably

detect military radar.11 Yet only last month, after three years of analysis and field testing, did the

NTlA, Department ofDefense, and the FCC reach agreement on criteria allowing sale of

unlicensed devices operating alongside the military radar.

TI,e significant efforts undertaken to permit 11,e use ofDFS in the 5 GHz band

would pale in comparison to the task 111at would be needed to create reliable spectrum sensing

10 Comments ofMotorola, ET Docket Nos. 04-186 and 02-380, at 8 (filed Nov. 30, 2004.

11 See Comments ofNTlA, ET Docket No. 03-122, at App. B (filed Oct. 1,2003).
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solutions in the television broadcast spectrum. For example, unlike military radar in the 5 GHz

band, there are literally thousands of variants among the receiving equipment cr e" TV sets and

Part 74 devices) at issue in the broadcast spectmm; this is a reflection ofthe unique open

architecture of television receivers. Without reliable and consistent information about the

receiving equipment, there can be no way oflrnowing whether an unlicenscd device can detect a

channel where its operation will not interfere with nearby viewers' television sets or Pmt 74

devices. Furthel1l1ore, in the broadcast spectrum there are full-power broadcasts, low power

broadcasts, and licensed broadcast auxiliary stations (which are essential to the de1ively 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 all

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 in thc 3650 to 3700

MHz band, sensing "works well for short range, low power applications like Wi-Pi where control

resides in one cntity or operator-to-operator voluntary cooperation is feasihle.',12 The broadcast

spectrum, however, exists below 1 GHZ, where propagation characteristics allow transmissions -

and interference - to travel over very long di,tances, passing through thousands of independent

locations. Indeed, proponents 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 lillIe 10, 2005).

13 See, e.g., Comments of Microsoft Corp., ET Docket Nos. 02-380 and 04-186, at 6 (flied Nov.
30,2004) (alleging that "some [unlicensed] WISP signals could travel over 31 kilometers" using
the television broadcast spectmm).
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B. Field Tests Show that Even an Unlicensed Device Operating on a Genninely
"Vacant" TV Channel 'Would Interfere with Viewers' Access to Local Tele\ision
Services.

Even if technology were to develop that would allow unlicensed devices to

properly detect when a given television channel is "vacant," significant problems would remain.

In consnltation with one of the most respected broadcast laboratories in North America,

Communications Research Centre Canada ("CRC"), MSTV has developed and condncted a

reprodncible laboratory study to measure the effects on a television receiver of an unlicensed

device operating on a genuinely "vacant" TV channel. I
4 111is study shows that harmful

emissions from unlicensed devices - even when the devices operate on "vacant" channels -

would seriously hann the public's access to free, over-the-air television services and would

prevent the use of licensed wireless production equipment critical to the coverage of local news,

sports, and other events.

Indeed, unlicensed devices operating in the broadcast spectrum at the FCC's

allowed power levels for out-of-band emissions (i.e., energy that an unlicensed device radiates

outside of its operating chmmel) could prevent a viewer from watching over-the-air television

even when the device is as far as 78 feet from a digital TV set, or 450 feet from an analog set,

despite the presence of multiple walls betweeu 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 scconded these concelUS about out-of-band emissions

[4 See Appendix A
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from unlicensed devices.!S It is noteworthy that IEEE 802.22 agrees with these concerns

regarding out of band interference.

To eUSlll"e the reliability and credibility of the study, CRC and MSTV have

extensively documcnted the methodology used and results obtained, and have submitted that

documentation to the FCC.!6 MSTV subsequently produced a video, entitled "Your Neighbor's

Static," which recreated the CRCIMSTV study in a real-world enviromnent 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 ofover-the-air broadcasts.17

The CRCIMSTV field study remains the only real-world test of the effects of

unlicensed deviccs out-of band emissions on licensed television services. The unsubstmltiated

promises of lllllicensed device advocates cannot substitute for hard, scientific data, and this data

is clear: the placement of unlicensed devices into the public's broadcast spectrum would

significantly harm the public's local television service.

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

Compounding the serious flaws described above, once unlicensed devices are in

the field, broadcasters and the FCC would have no reliable means ofprotecting the public'S

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

15 See Comments ofMotorola, ET Docket Nos. 04-186 and 02-380, at 12 (filed Nov. 30, 2004);
Comments ofCEA, ET Docket Nos. 04-186 and 02-380, at 9 (filed Nov. 30, 2004).

16 See Comments ofMSTV and NAB, ET Docket Nos. 02-380 and 04-186, Ex. A (filed Nov. 30,
2004).

11 See Appendix B for a technical description ofl11e demonstration.
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would privilege the licensed broadcast uses over the unlicensed transmissions in an iuterference

dispute, as a practical matter this precedence would be of little value.

Rarely will broadcasters, the FCC, or the public even be aware ofhmmful

interference from unlicensed devices, because most cases of interference from unlicensed

devices will go unreported. Ifunable to receive a station's signal, viewers may simply assume

that the interference is caused by a problem 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. It 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 to unlicensed devices, the FCC

would not typically be able to find and shut down the intelfering devices.'s Just as spectrum

sensing technology cannot reliably prevent interference, it should not be relied upon to police

it. '9 Attempts to use traditional means to remedy harmful interference from unlicensed devices

(i.e., finding the offending transmitter and ordeling it to 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 spectrum with Wi-Fi devices,
that the obligation ofunlicensed devices to cease operation if they cause harmful interference to
licensed operations "is an allusion.").

19 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 canse interference or othelwise
limit the licensed USCl'S flexibility."); Review ofPart 15 and Other Parts ofthe Commission's
Rules, 17 FCC Red 14063, 14067 (2002) (describing interference caused by unlicensed radar
detectors to VSATs in 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 unlicensed devices are in the market, it will ...

potentially be virtually impossible for the [FCC] to recall these devices.,,20

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 unlicensed devices

could avoid transmittiog on occupied channels, a flll1damental problem would remain: with an

unlimited number ofunlicensed devices allowed to crowd the broadcast spectrum, the quality of

broadcast and other licensed communications over that spectrum will necessarily decline.

Although the addition ofone or two unlicensed devices in a given region may not have an

appreciable effect, the addition ofhundreds of thousands or millious certainly will. TIns trend

would be irreversible and continually escalating. Maintaining a low noise floor is critical if

Congress is to uphold its longstanding comnri1lnent to a robust, universal, and free over-the-air

television service.

As William J. Baumol, a pmfessor ofeconomics at New York University, has

explained in an int1uential 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 bas on usage of sharcd resources elscwhere.,,2! Over time, a "tragedy ofthe 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 inevitable under a spectrum regime

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

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

21 William J. Baumol, Towm'd an Evolutionary RegimeJor Spectrum Governance: Licensing or
Unrestrtcted Entry?, AEI-Brookings Joint Center for Regulatory Studies, 10 (April 2005).
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not to enter, each entrant takes into account only the consequences of tills decision upon himself,

and disregards the effects upon others.,,22 The result is "overcrowding and overuse. ,,23

Experience in the unlicensed 2.4 GHz band is instructive. There, cordless phones have "reap[ed]

devastating effects on 802.11b WLANs" because the technologies uscd are not compatible for

minimization of interference.24

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

comnl1Jnications in the spectrum will degrade.25 As the economist Thomas Hazlett has noted, the

history ofunlicensed 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 unlicelJSed band, which became crowded in

major markets, leading the FCC to open up 300 MHz for the V-NIl 5 GHz band.,,26 And once

the decision is made to tum a band over to an infinite quantity ofuulicelJSed devices, the

spectrum canuot be recaptured for future productive use. The television broadcast spectrum

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

comlnons.

22 Id at 11.

23M

24 Interferencefrom Cordless Phones, Wi-Fi Planet, April 15, 2003, available athttp://www.wi­
fiplanet.comltutorials/al1icle.php/2191241 (last visited Nov. 21,2004).

25 Baumol at I!.

26 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
Ai111'ave Allocation Policy, 14 Harvard J. L. & Tech. 335, 429 (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 last year: that large

swaths oftelevision broadcast spectrum are "vacant" and thus available for use by unlicensed

devices. In fact, studies demonstrate that there is little or no white space available in congested

urban and even many less populated markets?7 The benefits cited by promoters of the

unlicensed devices proposal- "free[ing] up un-used capacity for innovative new wireless

applications" - would thns fail to materialize in many areas l1rroughout the country.2.

What has caused unlicensed device advocates like NAFlFree 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. Once the FCC's more

appropriate interference methodology is applied, most of the "white space" diminishes

sigrrificantIy, 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 11,e DTV transition, spectrum may be tight, because 11,e

television band will be reduced by nearly one-third. For example, in Dallas-Ft Wortll, where

NAFlFree Press claims 120 MHz of television spectrum to be "vacant," only 6 MHz is actually

available.

27 The attached Appendix C includes a study by the respected engineering firm of Meintel,
Sgrignoli & Wallace conceming the scarce amount of "white space" available in many markets.

7Jl See Comments of Wireless Unleashed, ET Docket No. 04-186, at I (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 distancc from

transmitting towers, many rural viewers receive very weak signals. To correct this weak signal

condition, 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 Natioual

Translator Association has expressed concern about allowing unlicensed devices in nITal 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, 2,100

licensed LPTV and 4,700 licensed television translator stations are eligible to "flash en!" 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 pat1ies

suggest unlicensed devices would be deployed depend heavily npon low power television

services. As FCC Commissioner Adelstein has stated: "[t}housands of translators and low

power stations across onr country fill a vital need as the primary source of over-the-air television

for people in Rnral America. As I've seen fITsthand, often these stations are the only station in

an area providing local news, weather, public affairs atld emergency progralllming.,,29 Those

sallle viewers would be deprived ofdigital low power television services ifunlicensed devices

'9 Amendment a/Parts 73 and 74 a/the Commission's Rules to Establish Rules/or Digital Low
Power Television, Television Translator, and Television Booster Stations and to Amend the
Rules/or Digital Class A Television Stations, 19 FCC Red 19331 (2004), Separate Statement of
Commissioner Jonathan S. Adelstein, Approving in Pat1 and Concurring in Part.



are prematurely intToduced into the broadca;1: spectrum before the digital low power transition is

complete.

Moreover, the broadcast industry is currently faced with a crisis over the

availability ofspectrum to provide live remote coverage of news and sPOlting events. As MSTV

has noted on previous occasions, broadcasters depend heavily on wireless microphones and

cameras to provide live coverage of major events.30 Under carefully controlled and coordinated

conditions, these wireless devices currently use the "vacant channels" in the UHF band to

operate. However, these chmmels are used heavily, making it difficult in major markets to fmd

sufficient spectrum for the proper operation ofwireless microphones. As a result, broadcasters

are already experiencing significant obstacles to covering events oflocal and national

importance. The unlicensed devices proposal would put \vireless microphones in conflict with

unlicensed devices for scarce spectnnn. Thus, operation ofunlicensed devices in the broadcast

band would seriously undermine local stations' ability to use existing wireless prodnction

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

weather disasters.

* • *
On behalf ofMSTV, I again with to thank the Committee for the opportunity to

discuss important matters ofspectnun refOlm and thcir relationship to the public's free, over-thc-

air television service. As demonstrated by the pro!,,,,ess in the DTV transition, which will free up

108 MHz ofspectrum for new wireless and critical public safety communications, 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) (attaching transcript ofvideo demonstrating
concems with the availability of spectrum for wireless microphones).
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broadcasters are committed to efficient utili7Jijion of tbe public's spectmill resource. Spectrum

efficiency, however, requires carefill attention to tbe interference potential of services sharing the

same spectrum band. To simply open the floodgates to unlicensed devices withont resolution of

the significant technical concems described above would harm tbe public's interest in

interference-free communications and the continued access to free, over-the-air television

services. MSTV accordingly urges that any significant changes in use of tbe broadcast spectrum

be made only after the FCC and respected organizations like IEEE 802.22 have designed and

tested appropriate interference standards.
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I. Introduction

On !'v1ay 25,20114, the FCC released a Notice of Proposed Rule Making (NPR:vl) that proposes to
allow unlicensed radio transmitters 10 operate in the broadcast lele\'ision spectrum at locations
where that spectrum is not being used. CRC was contracted by MSTV to conduct measurements
to investigate the possible impact of interference from unlicensed devices on the current DTV
and 1"TSC services.

Based on the FCC 1\ PRM. the proposed Unlicensed Devices (L D) "radiated emissions that fall
outside the TV broadcast channel(s) where the device operates must comply with the radiated
emission limits specified i n ~ 15.209(a)". S cction 15.209(a) 0 ft he FCC rules states that "Ihe
radiated emission limils over ji't''!lIt'1/()' hand of' _' 15-9f>O MH: is 200 ,u Vim al a measuremenl
dista""" of' 3 meters". The emission limit is hased on measurement employing a CISPR quasi­
peak detector with a m"asilremcm handv.idlh o( 1::0 kH::.

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

De-sensitisation of DTV receivCfs in an indoor environment.
De-sensitisation ofNTSC rccei\ers in an indoor environment.

2. Laborator)' Test Set-up

The Unlicensed Devices interfering emission signals were generated using a random noise
generator provided by CRe. The LD emission signals were generated hy CRC in such a way as
to meet the FCC emission !e\'e1 required. (i.e. 200 !lVnn. or 46 dB!lVim within a 120 kHz
bandwidth). The interfering emissions signals were measured at 3 m from the unlicensed
devices, within a 120 kHz bandwidth. The LD interfering emilled signal power level was
adjusted to 3 dB helow the FCC emission level required to avoid any impact of measurement
error on the measurement results. The generated unlicensed devices interference emission signals
were filtered and inserted on the desired DTV or 1\TSC channel. Listed below is a summary of
the relevant parameters and calculations used to conduct these tests:

FCC emission limit: 200 IlVim, or -16 dBIlV/m within 120 kHz

Convert to dBm:

P"Bm '" -75.5 + 46dBj.iV!1II- 20log(Freq il7 MHz) '" -29.5 - 201og(Freq.in MHz)

Interference signal parameters:
• Random Noise filtered with a bandpass tllter;
• 3-dB bandwidth: about 5% of the center frequency, or about 30 MHz;
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• The top Ilat portion of the interference spectrum was set to 3 dB helow the FCC specified
limit of 20011 V'm, or 46 dB,u Vim, within 120 kHz handwidth:

• A dipole receiying antenna is assumed.

For test in channds 24 to 26. the interfering signal level is:
P"Bm = -19.5 - 20 It>g(539) - 3 = -87.1 '!Bm Hi/hill 120kH:

In 6 MHz bandwidth, the calculatcd power is 87.1·~ 10101({ oOOOi 120) = -70. I dBm.

For tcst in channels 52 to 54, the interfering signal level is:
P'lRm = -19.5 - 201015(707)- 3 = -89.5 '!Bm H'i/hill 120kH:

In 6 !101Hz bandwidth, the calculated powcr is 89.5' IOlog(I>OOO; 120) = -72.5 dBm.
Since the intertCring signal power is calculated and fed to the receiYer directly. the type of
antenna used for transmission and reception is irrelev·ant. 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 pO""er level set up procedure:
1. At the receiving antenna output. make sure the interfering signal spectrum is relatively tlat;
1. In the middle part of the spectrum (usually it is the high point of the spectrum I, set the

interfering power leveL by adjusting emission power. to the values calculated in the equations
listed above. The measurement bandwidth is 120 kHz bandwith;

3. Measure the interfering signal power in I> MHz bandwidth tor CH-25 and 53, the interfering
signal power leye1 should be 10 log (600W120) = 17 dB higherthan the power measured in 120
kHz bandwith. i.e.. -70.1 and 72.5 dBm. respectively.

4. Cse these interfering signals lor the test in respectiv'e RF channels.

Our previous experience' shOWed that when the interference handwidth is wider than about 10kHz.
the interference 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. lest and prev'ious
studies2 showed that an OFDM signal and other digitally modulated signals behave like white
noise. Laboratory tesls were conducted to compare the filtered noise with an OFDM modulated I>
MH7 DVB-T signal (QPSK-OFDM with 2k FFT) interfering into an ATSC DTV receiver. The
DTY receiver thresholds for filtered noise 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 less than 0.3 dB.

1 D. Prendergast, :-1. Guillet, B. C,ron, Y. Wu. X. W,ng, B. Ledoux and S. Lat1eche. "The Effects of Public S,fety
rVlobile Systems Operatiun~ (in TV l.'halUleIs 63i68) 011 DTV and ~TSC Broadcasting" IEE£ Trans£lCfions on
8mGlic(ISrillg. vol. 51. no. 1. pp. 4~~50. \1an.:h 2005.
2 Chmi. Y. Wu. .\1. El-Tanany. and S. Mahmoud, "][ardware !'\()n~Jinearilies in Digital TV Broadcasting l'siI1g
OFDM Modulation". IEEE Tral1sacTions 0/1 Broad£'Gsring, vol. 44. no. I, pp. 12-21. \r1arch 1998.
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Figure I. I.aboratory Test Set-up for the Evaluation of UO Emissions Impact on TV
Signals.

In the above calculation. a simple dipole receiving antenna is assumed. The emission limit field
strength is cOl1velted into signal power (dBm) and is fed into the TV receivers. The c on-ect
interfering power level is adjusted by varying the transmitted power. The received power
calibration is donc at 3 meters from the emission source for the power levels calculated above.
The interfering power level is set at 3 dB below the FCC speci lied level to avoid any
measurement en-or.

The laboratory set-up for the evaluation of the ATSC 8-VSB receiver is prescnted in Figure 1.
The set-up is divided into three sections: Transmittcr. Channcl and Receiver.

The laboratory measurements were conducted at a distance between the L D and the D TY 0 r
NTSC receivers of 3 meters. The resulting receiwr de-sensitisation measurement was recorded.
The test procedures are attached (Annex 1).

The Threshold of Visibility (TOY) was recorded when viewing DTY program over a 20 seconds
period. The JTU-R Grade 3 perfonnanee (slightly annoying audio. video. ill1d colour) for :--iTSC
was recorded. The power Ie\'els were recorded in I-dB step-sileo

The tests were conducted using one video sequence for DTY and one video test pattern for >-ITSC
(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 OtT-Air Channels 52 to 5.. and 24 to 26. As a reference. Figure 2 and 3
show the off-air spectrum plol of 698-716 MHz and 530-548 :I,{Hz. It is noteworthy Ihat there is no
other source of inlerference detected in thaI spectrum band of Figure 2. Howe,er. Figure 3 shows
an existing NTSC signal of -57.0 dBm peak power on channel 24.

lID interfering signals were used wilh a 3 dB bandwidth of ahout 30 "1Hz. The spectrums of these
signals are presented in F igun:s 4 and 5. Based on the spectrum plots. there is lin!e multipath
distortion at a site 3 mders from the source of interference.
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Interfering Signal Source

Figul'e 5. Spectrum of the Filtred
Interfering Signal Received at 3 Meters

Note: tbe flat portion of the filtered interfering signal, Figure 4, is abou t three TV channel
widtb.
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3. Results III' the Laboratory Tests

This section presents the results of the following laboratory experimcnts:

De-sensitisation of DTV receiver in an indoor environmcnt.
De-sensitisation ofNTSC receivL~' in an indoor environment.

De-sensitization was measured by jirst turning the LD off and adjusting the TV transmitted
power to the minimum value required by the receiver 10 have reception. Then the CD was tumed
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" hen the reception of a
receiver located at the edge of the coverage area fails due to the operation l)fa L:D. then it should
be brought closer to the transmitter in order to receive stronger signal and to have reccption
again.

3.\ De-Sensitisation of DTV Receiver!i in Indoor Em ironment

The DTV signal and the CD sideband signals were transmitted and received in the same room.
The calibration was done at a distance of 3 mders frol11 the DTV receiver as specified by the
FCC NPRM and explained in the test procedure in Annex I. For channels 52-54. the interfering
signal power was adjusted to obtain -89.5 dBn)/ 1211 kHI at 3 meters and for channels 24-26, the
interfering signal power was adjusted to obtain -87. J dBmil20 kHz at 3 mders. These
interfering le\'c!s 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 MHz) without any cx\emal off­
air interference. The tests were also conducted on Oft~Air channels 24-2fl (530 548 \1H7) with
an existing NTSC signal. The results are presented in Table I and 2.

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

Cbannel T ,. S2 ::-+-_. S3 . 5".::---
Rx Sensitivit\' -76.7 dHm , :?H.5dHm~8 d~

Dc-Scnsitisation 20.5 dB I 21.0 dB. I 2lfl dB

-
Channel 24-

,
25 26- _.....---,.. ----- .-

Rx Sensith'il\' -59.3 dBm -733d13m I -78.ldBm
..--- , ..---j -----

De-Sensitisation , 9.5 dB I 18.5 dB i 22.5 dB

Table 2. De-Sensitisation of DTV Receiver # I at J Meter~ with external interference

: On (·H~24. there is a dominating interference from a local off-the-alr
~TSC station at -57.0 dRrn peak power ("'isual carrier). As a result, the
required DTV .,Iin.llne! is much higher than CH-25 and 26.
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It was noticed that the receiver sensitivity varie, in a +·-1 dB range for different test frequencies.
This mayhe attrihutcd to one or all of the following factors: multipath dist0l1ion. noise 11001'

variation. tuner perfOlmance. and other interference mechanisms.

1t was also observed that signal reflections within the building created standing wavesresulting in
a received signal that could be up to 3 dB higher than what it would be for free-space
propagation. There were also signal "nulls" in the room, which could result in signal Iewl drops
of several dB ova small changes in location.

3.2 De-Sensitisation of :"ITSC Receinrs in an Indoor Environment

The ~ TSC and the i nlerterence signals werc transmitted and received in the same room. The
calibration was done al 3m as explained in the test procedure in Annex 1. For channels 52-54.
the interference signal power was 'ldjusted to obtain -89.5 dBm/121l k HI. at J meters and for
channels 24-2b, the interl~rence signal power was adjusted to ohtain -87.1 dEm.' 121l kHz at 3
meters. These intcrfcrence le"cls are 3 dB helow the FCC specified limit.

The de-sensitisation rests were carried out on Off-Air channels 52-54 1698 716 \1Hzl without
any external otT-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 tor tests
conducted without and with extemal interference respectively,

Table 3. De-Sensitisation of :'\TSC Receiver #1 at 3 Meters without extemal interference

Channel S2__ --i_---:c-':S-':3=__, S4
Rx Sensiti\'itv I -h 10 dRm , -hO.1 dRm H2} dR;;;--

-"D;.;e;.;-S;.;.·e=n=s=it;.;.is=·a:.:ti:.:~:.:n;.;T.L_-::.2=i,",4-"d;;;B;"...,.".i . 23.2 dB 251 dB

Table -'. Oe-Sensitisation of NTSC Receiver #1 at 3 ~leters with external interference

Chanllel 24' i 2S 26
-r- ...

IRx Sensith'itv , N;A -60,6 dBm -60.0 dBm
Oe-Sensitis-;'-tlo-;-r

.. _._----
N'i\ i 25,5 dB 24,6 dB.

: On CH-24. there is a dominating interference from a local offRthe-ai.­
!'ITSC station at -57.0 dBm peak power (\'isual carrier). As a resu)'. the
picture qualit~· reached C('lR Grade 3 before an,'" interference can be
injected.

The test results show that there is more de-sensitisation for NTSC than that ofDTV. This is
because the NTSC system requires a higher SIN to operate.
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Test Procedure for [nlicensed Devices Interfering Signal Emissions into tbe ATSC DTV
and ~TSC Cbanncl.

Sct Vp:
• Select an RF chalmel between CII14 and 69.

- Make sure there is minimum off-air interference in co- and first adjacent channels.
• Interfering emissions signals:

- Filtered random noise. between 18 and 35 MHz BW. about 5% of the center lTe4uency.
• Interference signal power level set up:

FCC emission requirement: 200 fi V.'m. or 46 dBfiV 'm within a 120 kHz BW.
Convet1 to dBm: P(dBm) = -755 + dBfi V'm 20 log(Fre4uency in MHL) assuming dipole
receiving antenna.
The emission signal level should be measured at 3m Irom the unlicensed devices, within a
120 kHz BW.
Thc signal level should be 3 dB below the above calculatcd emission level P(dBm) 10

avoid possible measurement en·OTS. Since allowed interference signal power is calculated
and fed to the receiver directly, the type of antenna used for transmission and reception is
in·e1evant.

• Wanted signal:
ATSC and :\TSC.
TOV. for DTV, and ITL-R Grad J, for '.;TSC, are used as the test threshold.
Tcst point: ]m away frol11 the unlicensed devices.
Television ehanncll11ultipath distortion should be minimum.

DTVTEST

Test at 3 meters with filtered random noise interference emissions signals:
• At 3m. measure the otf-air interference level (co- and first adjacent-channels). and the

equipment noise level in (, MHz and in 120 kllz bandwidth;
• Adjust interfcring emission signal power level, measured 3m away. to be P( dBm) 3 dB over

the 110 kHz BW;
• Tum off the interfering, transmit ATSC OTV, and tind TOV. record the transmitted signal

power level in 6 V1Hz and in 120 kHz bandwidth;
• Tum on the intertCrcnce emission signal. IfDTV reception is not possihle, increase the orv

signal power level until TOV, record the DTV Tx signal power level in6 MHz and 120 kHz
handwidth. The difference between the DTV signal power level with and without the
interfering emission signal is the rcceiver de-sensitisation.
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• Keep the interfering emission signal power unchanged, repeat test at Jm with :'\OT5C as the
wanted signal.

• NTSe signal power is measured as peak average power.
• CCIR Grade J is used as receiver threshold.
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DTY
Receiver #

, Manufacturer i !\Iodel :"umber i Serial "'umber
r

Type

Zemth Hll-SAT520 251-16340860 Consumer

C'l'TSC
Receiver #

[ '1anufacturer , Model ~umber , Serial Number Type



------::----.. - .. -----~.
Communications Research
Centre Canada MSTV Tests - Page 1

Laboratory Evaluation of Unlicensed Devices Interference to NTSC
and ATSC DTV S~'stems in the UHF Band

REPORT

The Communication Research Centre Canada
(eRC)

for

The Association of Maximum Service Television
(MSTV)

November 29, 2004



Communications Research
Centre Canada

Tahle of Contents

MSTV Tests - Page 2

.... .2
.... '. "~

, .. 14
. 15

. 16
, , 17

.. , 1~
, "'" 20

Table ofConlents ..
!-:Xt'(uti\'c Summar)
1. fnlmdut:tillll.. . 4
1. Laboratory T ~:-:t Set-lip. . -+
3. Results Of The Lahorahll") l'e:-:l. .. 10

~. I Dr-Sensitisation (If DT\' Rl'Ct'IVlTS In All IlHinnr E!l\"irtll1t1lt'nt 10
.\.2 De·SensitisatlOn (lfDTV Receivers with liD Side-hand Signa[:-; Tl'unsrnittt'd Thrnugh :\ Wdll. .. J I
3.3 De-Sensilisalion of~TSC Receivers In an Indoor EnvinmtnL'llt. , .. 13
~.4 De-SensitisJtion of NTSC Receiyers wnh [he "arrowh,md S1gnal Transmil1ed Across

;;TSC Band"
.~.5 ("able lngrcss ('reated by the l '0 Sideband Signals ..

4. findmgs & Ubservations ...
/\;;'II'X I: TEST I'ROCEOl'RE ,..
A"'iFX 2: UST UF RH 'E1\TRS,
A'\!'iFX): OFFICE DRY WAIL "\\IlI'HOI'OS Of ITSI'LQ1IPMF:-'1



Communications Research
Centre Canada MSTV Tests - Page 3

Executive Summary

This report presents the results of measurement made to assess the imerference potential to DTV
and NTSC telnision reception from the side-lobe emissions of an l.'nlicensed Deyice (00)
operating in the L'HF band. which comply with the Section ~]5.209(~) of the FCC Rules.
Section ~15,209 (a) of the FCC Rules specify a radi~tcd emission limit of 21)() uV'm at a
measurement distance of 3 meters oyer trcljucncy range of 215-<J60 \1Hz. The cmission limit is
based on mcasurcmcnt cmploying a Intel11ational Special Committee on Radio Interference
(ClSPR) ljtlasi-peak detector with ~ measurcment bandwidth of 120 kl [z.

In general, today's ATSC DTV receiver minimum signal Jewl is in the range of 78 dBm to ·83
dBm (ewer 6 \1H" BW), which is equivalent to a noise noor of . 93 dBm to 98 dRm.
Measurement results show that the proposed l.:nlicensed Device side-Iohe e mission limit will
cause signiticant de-sensitisation to DTY and NTSC receivers over a wide area, This is hecause
the proposed emission limit is much higher than the receiver equivalent noise noar ( ·60 dBm to

70 dBm over a 6 MHz BW). The leyel of de-scnsitisation depends on the interference si~nal

power bandwidth. distance to thc interference source, receiver performance, and test env,romnent
(indoor. outdoor. etc.).

Tests were conducted in an indoor environmcnt to determine the desensitisation to digital
television reception Ii'om lll1liccnscd de\'ice side-lobe radiatcd emissions in the clear and when
the side-lobe radiated emissions are transmitted through a waiL The data shows that tl" a
distance of 3 meters. an unlicensed device operating with signal bandwidths of 5.6 MHz and OA3
IvlHz will de-sensitise DTV receivers an average of 24.5 dB and 13.8 dB. respectively.
Similarly, at a distance of 12 meters. the average de-sensitisation is 15,2 dB and 5.6 dB
respectively, At 24 meters, the average de-sensitisation is II A and 4.1 dB respectively.
Moreover, even when a dry wall is separating an unlicensed device and a DTY receiver. an
avcrage d e-sensitisation 0 f ] 9.7 dB and 15,2 dB were measured at distances 5 and 12 meters
respectively, when the unlicensed device is operating with a signal bandwidth 5.6 MHz.

Similar lest were also conducted for :-lTSe receivers, Thc data shows that an cven greater
descnsitisation for:'oJ TSc. when compared 10 D TV. F or a w ideband interference signal (5.6
MHz) at 18meters from an analog television recei\'Cf. assuming fTU-R Grade 3 picture ljuality,
the average descnsitisation is ] 5.3 dB. For a narmwband signal (0.43 Mllz), the desensitisation
will depend on the location of thc interlcrencc signal relative to thc video and colour ean'ier of
the NTSC signal and gcnerally tallows the traditional behaviour of the "S" CUlTC. Whcn placed
in the middle of the TV channel, the average dc-scnsitisation at ] 8 mctcrs is 5.6 dB. At a 6
meters distance, the descnsitis~tion ranges Irom 5 dB to 18 dB depending on the location of the
interference signal relati\'c to thc video and colour carrier orthe NTSC signaL If the Threshold
Of Visibility (TOV) is used as the picture quality threshold. a 10 dB correction (more
dcsensitisation) should he added over the lTU-R Grade 3 case,

The CD could also cause cable ingress. especially for a single shielded RG-59 cable. The ingress
level can he up to -44 dBm regardless of whether the cable is tenninated or not.
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I. Introduction

On May 25. 2004. the FCC released a i\otice of Proposed Rule :Vlaking ("PRM) that proposes
to allow unlicensed radio transmitters to operate in the broadcast telnision spectrum at locations
where that spec1rum is not being used. CRC was contracted by .~ISTV to conduct measurements
to investigate thc possible impact of interference tJ'om the unliccnsed devices on the cunent DTV
and NTSC services.

Bascd on the FCC :'>iPR:vl, the proposed Unlicensed Devices (LD) "radiated emissions that fall
outside the rv broadcast ehanncl(s) where the device operates must comply with the radiated
emission limits specified in *15.209(a)". Section 15209(a) of the FCC rules state that "/he
radiazed emission limits m'erji-cljUel1cr han" of:'15-960 HII: IS 200 dBul/m at a measuremel1l
dislilllee ol3 melers ", The emission limit is based on measurement employing a CISPR quasi­
peak detector with a mellsurcmellt handwidth of120 kl lz.

Based on the Commission proposaL CRC conducted measurement to characterise the de­
sensitisation of ATSC DTV and NTSC reccivers from the side-lobe radiated cmissions of an
unlicensed portable device. Specifically the following laboratory evaluations were perf01l11ed:

De-sensitisation ofOTV reccivcrs in an indoor environmcnt.
De-sensitisation of DTV r~ccivers with LD sidcband signals transmitted through a dry wall.
De-sellsitisation of NTSC reccivers ill an indoor cnvironmcnt.
De-scnsitisation of '\ITSC rcceivers with the narrowband signal transmitted across the "iISe
channel.
Cable ingress created by the L;D signals.

2. Laboratory Test Sct-up

The Unlicensed Devices interference emissions signals were generated using a COFDM
modulator provided by CRe. The CD emission signals were generated by CRe in such a way as
to meet the FCC emissions requirement. (i,e. 200 uV/m. or 46 dBuV':m within a 120 kllz
bandwidth). The interfering emissions signals wcre measured at 3 m fi'Om the unliccnsed
devices. within a 120 kHz bandwidth. The UD interfering cmitted signal power Icvel was
adjusted to 3 dB below thc FCC emission requircment to avoid any impact of measurement enor
on the measurement results. The gcneratcd unlicensed devices interference emission signals were
up-converted. filtered and insc11cd on the desired DTV tlr "iTSC channcl. List helow is a
summary of the relevant parameters and calculations used to conduct these tests:

FCC emission limit: 200 uV:m, or 46 dBuV!ll1 within 120 kHz
Convcrt to dBm: P (dBm) = -75.5 + 46 dBuVim - 20 10glFrequency in MHz)

~.295 - 20 log (Frequency in MHz)
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Inkrference signal parameters:

• Modulatilln: 64<.)A\·1-0FDM:
• 3-dB bandwidth: 5.57 MHz (wideband!. 1..:?9 MHz (medium band). 3 '( 0.43 MHz. and 0.43

MHz (narrowband)
• Number ofOFD:Vl carriers: 5616.324..,24. and lOR:
• Guard interval: 1.16: 64QAM modulation.

To al'oid measurement error, the interference level ;\. WI at 3 dB beloK' the FCC specified
limit, thus:

For CH-48 (677 \-1Hz!. the interference levcl is -29,) - 20 log (677) - 3; -89.1 dBm within
120 kl 1I.
For CATV ('11-66 (477 \111zl. the interkrence level is -29.5 - 20 log (477) - 3 ~ -86.1 dBm
within 120 kHz. (Note: a CATV NTSC modulator is used in the NTSC system test. CATV
and nn~air TV have differcnt frequency range. but they all use the same 6 \·llIz ~TSC signal.
CATV ('11-66 is equivalent to CII1' off-air Channel 14 and 15.)

• rransmittt:r -".~__ Channel • Receher -----A

Desired Signal
r - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - , "iil\cr
I I ;-,cnSt1r

I "'iTSC "\ I SC \r1tldulalor UJi Soun.:e LJrake \ !\1 2"50.'\ ~l~Ol~~ )

: I' [11 1

:, .,
I '~l
I ~ / I

'I' m V Lo.'~ TS( :vtodulatur L.! '- ,
: Soun.:e 1"- R&S 51.Q \llelltJAlnr :, ,L ~ ~

r---------------~------------------l

I J.lO JH (

i Interference Source ~f-.;..i-~-Il~~,,\...s~;r
I COFUM Modulator 1 /1"
, I, ~,
I ,L ~ ~~ ~

l'ndt:sired Signal

"iTSC
~ Televisions

!

Vector Signal
Analyzer

liP 894~O/l

Figure I - LaboratorJi Test Set-up for the Evaluation of 1'0 Emissions Impact on TV
Signals.
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In the abO\e calculation. a simple dipole antenna is assumed. The emission limit tield strcngth is
converted into signal power (dBm). In the laboratory test, the interference power level is
adjusted by varying the transmission power. The recdving power calihration is done at 3m from
the emission point for the power levels calculated ahove.

The lahoratory set-up for the evaluation of the ATSC 8-\'SB receiver is presented in Figure I.
The set-up is divided into three sections: Transmitter. Channel and Receiver.

The laboratory measurements were conducted for distances between the LcD 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 "iTSC svstem is
further away than f'Jr the DTV system). Tests were alsl) conducted with the undesired signals
transmitted through a wall (typical commercial office dry-wall) and thc resulting receiver d e­
sensitisation measurement recorded. The tcst proeedurcs arc attached (Annex I).

The Threshold of Visibility (TOY') was recorded tor \'iewing DT\' pictures over a 20 seconds
period. The ITU-R Grade 3 perfomlance (slightly ann<1y;ng audio. video. colour) for NTSC was
also rec<1rded. The power levels recorded wcre in I-dB step-size.

The tests were conducted using one video sequence for DT\' and one video test pattern for :\TSC
(colour har). The tests investigated the de-sensitisation effects due to CD interference using live
different DTV receivers and three different >lTSC receivers.

The tests were done on Off-Air Channel 48 (674-680 MHz) for DTV. Since only a cable TV
NTSC modulator was aYailable, the NTSC tests were perfol111ed in the 474 to 480 \1Hz band
(CATV Channcllocaled in the olT-air Channcl14 and 15). All :\TSC receivers used in the test
have cable ready tuner. There are no over-the-air signals on Channel 14 and 15 in the Ottawa
area where the tests were conducted.

As a reference, Figure 2 shows the o IT-air spcctnllll plots of(,74-fJ80 MHz and 474-480 VIHz. It is
notew0l1hy that there is no other interference source detected in these spectrum bands.

Four differentLJD interference signals were used with a 3 dB bandwidths of 5.6 MHz. IJ ';IHz. 3
x 043 ""1Hz and 0.43 \ilHz. The spectrums of the signals are presented in Figures 3, 4. 5 and 6.
Based on the spectrum plots. there is little. ifany. multipath distortion at a 3m site.
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Figure 3. Spectrum of the Widehand Signal with a 3 dB Bandwidth of 5.6 MHz Received at
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3. Results Of The Lahorator~'Test

The results of the following lahoratory experiments listed he low are presented in this section:

De-sensitisation of DTV receivers in an indoor em·iromnent.
De-sensitisation of DTV receivers with CD sideband signals transmitted through a dry wall.
De-sensitisation of NTSC receivers in an indoor environment.
De-sensitisation of ~TSC receiHrs with the narrowband signal transmitted across the NTSC
channel.
Cable ingre~s created by the CD signals.

3.1 De-Sensitisation of DTV Receh'ers In An Illdool' F:1l\'i!"ollll1ellt

The DTV signal and the L'D sideband signals were transmitted and received in the same room.
The calibration was done al a distance of J 111 fi-om the DTV rcceiwr as specitled hy the FCC
:"PRM and explained in the test procedure in Annex I. The interference signal power was
adjusted to obtain -89.1 dBml20 kHz at 3 mcters.

For the 5.(> \1Hz widchand signal. the total interference power can be calculated as 89. I + 10
log (5.6/0. I2) = -72.4 dBm. For the 1.3 MHz and 3 x 0.43 :VIHz bandwidth signals. the total
interference power is 891 + 10 log (1.3/0.12) = -78.8 dBm. For the 043 :Vlllz narrow-band
signal. the total interference power is 89.1 ~ 10 log (0.430.12) = -83.6 dBm. In all cases. thc
interference power levels were marc than 50 dB belo" the recommended portable LD indoor
powet level at 3m reference point.

A total of tlve DTY receilHs were uscd in these tests.

The tests were conducted on Off-Air channel 48 «(>74 - c>80 MHZ). The results are presemed in
Table 1.2 and 3 tor the tests conducted at 3 Ill. 12 m and 24 m respectively.

Tahle I. De-Sensitisation of DT" Receinrs At 3 Meters,

23.7dB
16,9 dB
17.2 dB
11.9dB

Off-Air
Chanllcl48

Rx Sensitivity

DT\' DT\' DT\' DT\' DT\'
Receiver #1 I Receiver #2 Receiver #3 RCl'eiver #4 Receiver #5
-~1l.5 dBm -~ \.0 dBm -x 1.9 dBm' ~0.6 dB.':;; T -80.1 dBm

De-sensitisation at 3 meters
~Wideband ., 24.0 dB 1 '24.3 dB 26:E","'d"B'--~- 24.2 dB

~. -~.

Mediumband . 17.7 dB I IX-6dB 11.7 dB 17.7 dli ,
! ... - -----;- -+ '_--:c::-=-:::--~ ,

3 x :'oIarrowhalld* I 18.1 dB I ~.6 dli 22.S dli 18.3 dB
'-:-='7-;;-" i

~arrowballd 12.7 dB 14.2 dB 174 dB 12.7 dB
~~-'-='-.;.;.;..~'--'----'-'---'

*Three 0.43 \11Hz carriers distnbuted over the (, \11Hz TV channel
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Table 2. Oe-Sensilisation of DTV Receinrs At 12 Meters.

*lhree 0.43 \1H; camel's dlStnbu\cd m-et' the h MHz TV channel

.....

Off-Air IJTV D1'V 01"; I 0T'\i O1'V
Channel 48 Receiver #1 Receiver #2 i Receiver #3 , Receiver #4 "to Receiver #.~

~e.l!!itivil,· -81.3 dBm .:~_.2- ;IBm I. -~4~'9 dBm I -~20 dBn1._~5.0 dt:l~.-
[)e~.,ensitisationa1 12 melers

-~ - .'

Widebond 13.6 dB 14.5 dB , 15.8 dB 15.5 dB 164<;1IJ_--; , I - "
Mediumbond 8.8 dB 9.2 dB ! 13.2 dH 9.0 dB IO.9dB

_. -1_. ; ,
I j3 x :'oIarrowband* I 7.4 dB i 7.4 dB ! 11.7 dB 8.7 dB 9.6 dB

." ,
HdB I

---._- . ---" - I"orrowband I .1.9 dB ! 7.9 dB 4.9 dB 6.4 dB•.....~ . -

Table 3. De-Sensitisation of DTV Receinrs At 24 MeIers.

_ .. I

On~Air D1'V D1'V D1'V D1'V! D1'V
I

Channel 48 Receiver #1 i Receiver #2 Receiver #3 I Receiver #4 ' Receiver #5cc_-.....:-:'- "-'~+--,.::.-_ - , __-----+-- _
SensitivilL -~ 1.4 dBm L -792 dB",- -8-1.3 .<iBm _~:.2 dBm -839 dBm

De-sensitisation at 24 meters
iO-o4-d-B- = ·-8.-3-d-~.- .1--�4-.1-dB---.i2.-�-d-B-·~---'1-"2:1 dB-li
6.9 dB 4.7dll 11.9dB 8.3dB,,,---~_ 89dB .
22 dB 104 dB 7.2 dB 4.9 dB 4.9 dll j

Widebond
Mediurnband
~arrowband

[I was noticed that the rcceil'<~r sensitivity varies in a "'. -I 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 scnsitive
(uner and bcing more susccptible to thc multipath distortion (requiring a higher S,~ under
multipath environment).

It was also observed that signal reflection within the building created standing wan's. The result
of this phenomenon was that the received signal could be up to 3 dB higher than what it would
be for free-space propagation. There were also signal "nulls' in thc room, which could result in
signal IeveI d raps 0 f several dB 0 leI'S mall changes in location. !\II oreover. m ultipath effects
were obsen'ed to increase as thc distance trom the transmitter was increascd.

3.2 De-Sensitisation of DTV Receinrs b)' L:D Sideband Signals Transmitted Through A
Wall.

[n these tests_ the interfcrence signals were transmitted through nne wall before reaching the
DTV receivers. The walls are typical interior office tire protective dry wall.
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Off-Air
-C-' (,hall~J1el 48
,Sensitivity

110 dB

The calibration was done at 3 m as explained in the test procedure in Annex 1. Tests were
conducted on Off-Air channel 48 (674 . 68t) \lHL), The interfering stgnal power was adjusted to
be at -89,1 dBn1i12t) kHz at 3 meters from the receivers, The receivers tested using this
interference sOllIce are listed in Annex 2,

The results of the test using the various DTV recei\'ers each separated from the interference
source hy one wall such that the DTV recei\'er was 5 m li'om the interference source which was
3m from the w'all are presented in Table 4,

Table 4, De-Sensitisation of DTV Receivers for Interference Si~nals Transmitted throu~h

One Dry Wall al a Distance of 5 Meters.,

DT\/ DT\/ IlTV Inv Dn'
Receher #\ .LReceiver #? ~cei\'er#~ • Receiver 114 ,,Receiver #5

·80,2 dBm_..~ ·x 1.5 dBm • ·x2.R dBm ·SO,7.dc=B=n.:..'_----'.S..:2:.:.,".',dB111---,

De-,ellsitisation at 5 meter, ( \ wall)
--c\\!i.'!e_hafld ---,I-,S-,.I-.dCCH::'-_=,:.:. ~9::i dB ~ ... 210 d::::B,c"'''f!---:1--:8,-0--:dC=B=~'----~...:2:.:.0.:..,9_d==B _."

'\[cdiumbac.on=do.....~_..:I=-I,odBL 12,0 dB 15,8 dB 11.9 dB 1-'.6.dfl _
:"arrowband 7.6 dB R,8 dB I 12,6 dB 7,5 dB 9.1 dB

Similarly. tests were conductcd at 12 m the results of which are sho"n in Table 5, For Ihis case
the test were conducted with and without a wall between the interfercnce source and the DTV
recetvers.

The test rcsults show that the interfercnce signal is attenuated by about 3-(, dB. when going
through a typical fire rated office drywall.

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

OnCAir , DTV , IJTV , IlTV ! IlTV' r .. DTV

Channel48 _' Receinr #1 i Reccinr #2 ;"Recei~er #3....:....Rece.inr #4 : Recei~cr #5
Sensiti_v"it"'Y .LI_'S",O:.:.,,-,-XdBI:". I·Kl.I dBm __ ·Xl,4 dBm . ·82,0 dBm .. I ·81.1 dBm

_. '-:-_~__--'--" lle-sclI'ilisatioll at 12 meters tl'i~ w.all) , .. -'_--:-:-'" '~_
Widchand .l 136 dB i )-4.6 dB ' 158 dB 15.5 dB ' 16.4~

--=--_~__~_ De-sensitisation al 12 meters (I wall) ._.
\\i;iebaud :'j U dB )0.6 dB Iii1 dB : 131 dB
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3.3 Oe-Sensitisation ot" :'IlTSC ReceiwTS in an Indoor En~'ironment

The 'J TSC and the interference signals II ere transmitted and received in the same room. The
calibration was done at 3m as explained in the test procedure in Annex 1. The interference signal
power was adjusted to obtain -86.1 dBmi121J kHz at 3 mete"-s. The lists of the NTSC receivers
used in the tests are abo presenkd in Annex 2.

The de-sensitisation tests were can'ied out on CATV channel 66 (474 480 MHz) equivalent to
LHF on:air Channel 14 and 15, \I"ote: a cable TV 'JTSC modulator was used in the test. as an
on: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 Tahles 6 and 7 fix tests conducted for distance of 6m and 18m
respectiw1y. The greater than sign ":>" indicates that de-sensitisation was heyond the limits of
the test-hed,

Table 6. De-Sensitisation of I'TSC Receivers at 6 Meters.

Table 7. De-Sensitisation ofNTSC Receinrs at 18 ~eters.

F,'~---------------"'-'~'-~"'-~~---'--------"'-"
CATV _ :"<TS(' Receive~ ~TS(, Receher~ :'iTSC Receinr #3

I Channel 66 TO\' lin '-R 'TO\' ITl"-R TO\' In:-R
~.__ ,_~__ _ __ ~r:.ade 3 • .' r~(;rade 3 j ,__ ._-, " Grade 3
jl SensitivilL- : -51.5d~ -61.5 d~~:l15 dBm-.L:' I 5dBm~55 dBn!J-=.5X5 dAm
i De-"ensilisation at 18 meters
: Wideband ~> XdB ','-IS dB-! ---::::TdS--' . 12 ,fFi--" ;> 7 dB-r-- 16 dB -
. __ __--j- --_.. -..1.---.-.- -+-_ .__..~ --,-_. .~ .

i'iarrowband . 8 dB i XdB i 2 dB . I. dB _ l~dB ! XdB

The test results show thaI there is more desensitisation for !':TSC than that ofDTV, This is most
likely hecause the NTSC system requires a higher S'''J \o.operate,

The test also shows that the :'-iTSC Receiver 2 requires 5-10 dB more power tscnsitivlly) than
Recei\'er 1 and 3 for TOY and ITU-R Grade 3,
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J.4 De-Sensitisation of 'liTSC Re~ei\"frs with the :'IIarrowhand Signal Transmitted
A~ross !'iTSC Rand

The purpose of this test was to study the impact of a narrowband interfering sib~lal positioned at
yarious frequencies across the ~TSC chalmel would haw on the \ITSC signal itsell:

The \ITSC 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 dBm,120 kHz at 3 meters. The test tor this case was completed
with only the NTSC recciyer #1 (see the list of the NTSC receivers in Annex 2).

Again, CATV Channel 00 (474 . 4RO 'vtHZ), which is equi\alent to UHF off-air ChaImels 14 and
15, was used for the test. Tahle 8 presents the test results a t om and at different frequencies
across the NTSC channel. An '\"TSC visual signal RF subjective weighting cun'e shown in
Figure 7 was used as reference for the interference calculation. Figure 7 shows that the NTSC
visual signal is nl0S! scnsitiye to interference positioned between 1.5 and 2.5 :vI Hz abo\'" the
lower channel edge.

Table 8. De-SeDsitisation of NTSC Receivers At 6 ~leters For The :-Iarrowband Sil:nal
r""~--=T-,-r",aD;o::s~~t~e_<!.~~c_r()ssThe :-ITSe Band

:XTSt Receiwr # I
"-"-----

CATV I Center Frequen.y of the narrowband interfereD.e sigDal

I
,Channel66! 474.5 ,,1Hz 476 MHz ' 477--"iHz I 478 ,,·lHz 478.75"'U;-

(at 0.5 "1Hz) (at 2.0 "nill ; (at 3,0 MHz) ! (at 4.0 MHz) : (at 4.75 "1Hz)

I
e-' TO\' ."- -~_.-De-sensUlsatioll at 6 m,·ters

. '"[=__4 dB II> dB 14 dB ~===14_d_B_ 18 dB
i IU'R-3 i 5 dB 18 dB 15 dB"! 15 dB 18 dB- -~----'-~..~~~--~---'
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Figure 7. ~TSC Visual Signal RF Suh,iectin Weighting ('urn ("S" ('un-e).
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The test resliits match wt'll with the NTSC visual signal weighting CLInT (''S'' cllrw), cxcept at

th" c"lolir Sllb- carrier location (ahout -1,75 \-ll[z hom the lower channel edgd. whcre it is more
sensitiw to the interference. This is hecause the colour-bar wst pattern. which is yery sensitive
1<) the colour suh-can-ier interference, was used for the subjccti\e ass<:ssmt·nt.

3.5 ('able Ingress Created hy the t')) Sideband Signals

The purp"se "f these tests was to determine the possible cabk ingress created hy the interfering
signals.

For these tests, an indoor portable l'lJ was asslIm<:d. This I if) was set to transmit a 100-mW
wideband signal through a Silver Sensor antcnna with abollt 5-dB gain, The dosest distance
between the antenna and the cable was abollt I meter. Two types of cahle were used. One being
an R(i-6 double shieldcd eahle: and the other ,1Il Rei·59 single shielded cable. The length of the
cable used in the test" as about I() meters. The cahlc was stretched across a room with une end
connected to a Veetm signal analyscr for ingress signal power measurement. Tests were
conducted with the ,'ther end of the cahle either terminated in its characteristic impedance or un­
terminated, The results of the tests are presented in Table 9.

db W'd b dE' . S'cT hI 9 C hi Ia c a e nl!ress reate v I e an miSSion 'Il!na .
-~-,-~_.

CABL.E I:'IIGRESS ,\lEASLREO POWER I
.. -. .-----~. ---' . -.- ...-

RG-6 CABU: RG-59 CABLE
~. - ·1 '. .-~

FREQlJE.'iCY NOT
, TERMINATED

~OT TERM I:\'An:ll
TERMINATF:O , ' TERMINATED.

. !=69-dS;;;-'
.1 .•..1-_

195 MHz ·~6 dBm -44 dBm -+8 dAm .....

515 MHz -55 dBm . -68 dBm -44 dAm -~6 dBm
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The results confimled. as expected. that the double shielded RG-6 cable will pick up
interference. if it is not tenninated (in our test the un-terminated cable end is about 5m away
from the transmitting antenna I. RG 6 cable is probably the most widely used cahle for home
installation of cable TV and Satellite TV systems. for the case of the single shielded RG-59
cable. the test show that regardless of weath,'r it is temlinated or not, significant ingress
intcrference was detected. RG 59 is otten used by non-professionals to install additional cable
outlet at home.

4. Findings & Observations

1, To a\'oid measurement errors, the interterence signal level was set at 3 dB helow the FCC
recommended ,'mission limit, thus, the actual receiver desensitisation could be up to 3 dB
higher than the measurement results.

2. For different interfering signal bandwidth. the results are very much prop0l1ionai to the
interference signal bandwidth, For example, the wideband interference signal, 5,6 ~Hz BW,
will cause 10 log (5,6/0.43) = 11.1 dB more desensitisation than a narrow hand interference
signal with a 0.43 MHz bandwidth, Test results show that, tor each DTV receiver. the
discrepancy is within +- I dB over calculated results (see Table 1, 2, and 3), When
desensitisation is small as shown in Table 3, the power calculation method is not accurate,
since the rccei\'er noise Iloor wili impact the desensitisation. For example, if the interference
is at the same level as the receiwr noise floor. the desensitisation will he 3 dB rather than 0
dB.

3, It is interesting to note that a 1.3 \1Hz handwidth interfering signal has almost the same
impact as three indi\'idual 0.43 :\.1Hz (3 x 0.-13 ~ 1.29 MHz) interference signals (+1- I dB
accuracy) spread across a TV channel as shown in Tables I and 2,

4, Indoor multipath retlection fonning standing wayes, which results in signal peaks and nulls
over few inches distance (RF frequency dependent) were observed, The peak can be 3 dB
ahoye free space propagation curve, while nulls can casily cause several dB of signal loss,
The funher away from the 'CD. the greater the potential tor multipath reflection, which could
cause possible desensitisation in extended areas,

5, There was more desensitisation for the ease of NTSC than tlll' that of DTV, This result is
expected. since the :--ITSe system requires higher SIN than the DTV system to operate.

6. A narrow band interference signal located in an NTSC channel follows the behaviour of the
"S" curve.
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Test Pro~edure for l'nli~ensed Devices Interference Signal Emissions into the ATSC DTY
and ~TSC Channel.

Set l'p:
• Select an RF channel between CH 1.:1 and 5J.

-Make sure there are minimum otT-air interference in co- and first adjacent channels.
• Interference emissions signals:

1. Wideband emission signal. 5.6 MHz B\V
2. Narrowband emissilm signal, 11.429 .\4Hz BW
3. Mediumhand emissions signals, 1.3 MHz BW
4. Three narrowhand emissions signals distributed O\'Cf the 6 'vI Hz channel, 3xlI.43 \1H7

• Interference signal power level set up:
FCC emission requirement: 200 uV,m. or 46 dBuV·m within a 120 kHz BW.

- COI1\'ertto dBm: P(dBm) = -75.5 -.. dBuVm 20 log(Frequ.:ncy in !111Hz)
- The emission signal level should be measured at 3m trom 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 possihle measuremem errors. Sinee allowed interference signal power is calculated and
fed to the receiver directly. the type of antenna used tor IranslllisslOn and reception is irrelevant.

• Wantcd signal:
ATSC DTV and "lTSe.
TOV is used as the test threshold.
Test point: 3m. 12m and] 8m away t"om the unlicensed devices.
Tests will also be done with signals transmitted thought a wall.
Television charmcl tnultipath distortion should hc minimum.

DTV TEST

I. Test at 3m witb wideband and narrowband interference emissions siflnals:
• At 3m. measure the oft~air interference level (co- and first adjacent-channels), and the
equipment noise level in 6 MHz and in 120 kHz handwidth:
• Adjust interference emission signal powcr level, measured 3m away. to be P(dBIl1)" 3 dB
over the I20 kHz BW:
• Tum off the interference. transmit !\TSC DTV. and fInd TOV. record the transmilled signal
power level in 6 YlHz and in 120 kHz bandwidth;
• Tum on the interference emission signal. If DIV 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 DTY signal power level with and without the interlerence
emission signal is the recciver de-scnsitisation.



Communications Research
Centre Canada MSTV Tests - Page 18

2. Testal12m:
• Keep the intcrference cmission signal power unchanged and mO'-es the test point to 6m_
• Rcpeat the 3m tcst.
• The result will be the tk-sensitisation at 6m_
3. Test at 24m:
• Keep the interference emission signal power unchanged and moves the test point to 24m.
• Repeat the 3m test.
• The result will he thc de-sensitisation at 24m.

NTSCTEST

• Keep the interference emission signal pOl' er unchanged, repcat test at 1>111, and 18m with
:-lTSe as the wanted signaL
• For narrowhand interference test. the interference emission signal should he transmitted at
several in-hand frequency locations across 6 MHz channeL
• 'iTSe signal power is measured as peak average power.
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DTV
Receiver #

I

, Type

: COl1sumer
-----~-_._ .._--

2 Protessional
I--... _-~---

:, Consumer
1---_..._---

4 i ('on sumer
I----_.~ .-----

:-;TSC
Receiver #

2
1---.

3

f ...

Tvpe! •

: Consumer
....-1---- .-

, Ctll1sul11cr
f----. -

! Consumer
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AN:"F:X 3: OFFICI': DRY WALL AND PHOTOS OF TEST EQLIPME;'IIT
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Figure A3-1: Office dry wall Side A (signal goes through white-board).
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Figure A3-2: Office dry wall Side B (signal goes through white-hoard).
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Figure A3-3: UD and DTV/:"TSC Transmission Systems.
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Figure A3-4: Fh'e DTV Receivers and Reception System Set Up.
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FACT SHEET

What is Out-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 proposed 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
uV1m at 3 meters calibrated for a 120 KHz 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 Out-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. 1£ the SOUTce 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 uVim 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, etc.
Description of the science behind the demonstration and how these devices were
calibrated explained in the attached documents by Meintel, Sgrignoli & Wallace, and
the Communications Research Center of Canada, an agency of Industry Canada.

2
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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 215-960 MHz is 200 dEllV/m at a measurement distance of 3 meters." The
emission limit is based on measurement employing a C1SPR 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 antemla. In the demonstration, MSW set the output of the device to
meet FCC emission requirements (i.e. 200 dBIlV/m, or 46 dBIlV/m within a 120 KHz
measurement bandwidth). The oulput level of the device was set 3dB below the FCC emission
requirement to 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 ofthe laboratory evaluation is described in the two attached repOlts
(Attachment A)

FCC Emission Limit: 200 dBIlV/m, or 46 dBIlV/m within 120 KHz.

Convert to dBm: P dBm =-75.5 + 46 dEuV/m -20 10g(Frequency in MHz)
P dBm = -29.5 - 20 10g(Frequency in MHz)

Interference Signal Parameters:
• Random Noise filter with a Bandpass Filter
• 3-dB Bandwidth = 30 MHz
• Vertical Whip Antellila used for the Unlicensed Device
• To ayoid 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 Demoustration

14 473 MHz -85.99 dBm
15 479 MHz -86.11 dBm
26 545 MHz -87.23 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 turncd on with the band pass filter centered
on the desired chillmel and the UHF vertical whip antenna cOimected (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 repOils for further description)

\ /
Noisecom Noise Generator ), K&L Bandpass Filter

With Attenuators 5BT-500/1000 -
Vertical Whip

Antenna

Figure 1

1282 Smallwood Drive, Suite 372, Waldorf, MD 20603
Phone 202-251-7589 Fax 301-645-1426



fTlSW~
Meintel, Sgrignoli, & Wallace

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.

\1/

Calibrated
Dipole

Antenna

Agilent 89441A Vector
Signal Analyzer

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.

C;-AirSig~

Noisecom Noise ~J.:+---/K&L Bandpass 3 Vertical ~ TV Receiver
Generator 'I Filter Whip

With Attenuators 5BT-500/1000 Antenna

Figure 3

1282 Smallwood Drive, Suite 372, Waldorf, MD 20603
Phone 202-251-7589 Fax 301-645-1426
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Rebuttal of The New America Foundation
Critique of MSTV's "Your Neighbor's Static" Video

The New America Foundations' criticism I of the Association for Maximum
Service Television's video, "Your Neighbor's Static" was based on the following three
points:

a. "MSTVdid 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 transmitter 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 interference2

b. "Informal discussions with an individual involved with the production
reveal that the simulated unlIcensed device exploited a longstanding
loophole in the FCC Rules that has never caused a problem using real
transmitters" and"••the device demonstrated is reported to be 54-MHz
wide noise generator.." and " ..this device will be normallyforbidden by
the FCC proposed rules, but a loophole permits it to be used in the

I The criticism ofthe MSTV video tape is described in Section III ofa 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.
2 CRC submitted a study on behalf Onnlel, Inc. to detennine 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 MHz. "

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 loophole in the FCC Rules." The MSTV
tests merely demonstrated the significant interference impact that signals
at the out-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 IS 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 group3 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.

c. "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

, 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 ofa 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 I dB
desensitization of DTV receivers.



band can be closed once the FCC includes it in its Reports and Order in
this proceeding an additional easily-measured total limit on power in the
TV bandsfor 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 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 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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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. 1

Our analysis concluded 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 methodolof!JI and ignores well- established interference protection
criteria proposed by IEEE and the Federal Communications Commission to 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)

• It 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.

I 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
available for unlicensed operation within the TV broadcast bands within tile major metropolitan areas of the United
States. (See Joint MSTVINAB Comments in ET Docket No. 04-/86, November 2004)

I

P. O. Box 907 Warrenton, VA 20188
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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 detel111ining whether a channel is
available for unlicensed use in a given market.

• It does not use a single, official database source to detel111ine 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 Ignores Interference Protection (or 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 chatmel is inconsistent with the proposed interference/protection
guidelines proposed by the FCC and the IEEE Wireless Committee P802.22
on Wireless Regional Area Network (WRANi, Ignoring the adjacent charmel
protection will grossly overestimate the availability of spectrum for
unlicensed wireless operation.

• It allows nnlicensed wireless operation within the service area of an adjacent
PLMRS operation. Allowing 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.

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

2 The IEEE 802.22 is the Working Group responsible for developing standards for operating Wireless RAN's within
the TV bands. In September 2005, the Working Group filed an ex pal1e filing with the FCC to report on its activities
and fmdings to date. The Report concluded that unlicensed systems should not operate within a co- and first
adjacent channel contour ofa 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 chmmels. 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 inconsistent treatment ofLPTV's, Class A and
translators from market to market.

• 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 trmlslator is
transmitting the prograIll to its viewers. The Study only affords protection to a
single chalmel.

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 Methodologv and Interference Protection (or Incumbents:

• The area where a channel is available for unlicensed operation was set at 20
miles fi'om 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 parmneters 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~ 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
Docket 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 chatmels 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 atld 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 (chalmels 2-51) will move into the core as required by the
FCC.

The Table A below shows the resulting spectrum availability when these con'ections at'e
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 cOlTected analysis for each market.
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Table A

Corrected Spectrum Availability

TV Station Available
Ranking City State Spectrum Available Spectrum

Free Press MSW

3 Philadelphia/Trenton PA 90 0
5 Boston MA 114 0
5 Manchester NH 138 24
6 San Francisco t.;A 114 0
7 Dallas- FT Worth TX 120 6

13 Seattle WA 156 30
14 Phoenix AZ 132 42
23 POItland OR 174 60
48 Las Vegas NY 156 0
57 Little Rock IAR 180 84
60 Richmond IVA 192 78
62 Charleston WV 216 48
74 POItland ME 198 112
75 Omaha NE 156 54
83 Columbia SC 210 66
89 Jackson MS 180 48
96 Baton Rouge LA 132 0
109 TallaJlassee FL 192 78
112 Reno !NY 162 0
118 Fargo ND 246 156
206 Helena ND 186 84
207 Juneau AK 222 174

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 field 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
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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 3D-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 (BAAT) and the number of available charulels was detennined
for each 3D-second grid (i.e. approximately a one square Ian 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:

• DTV stations with in-core challilels were assumed to remain on that channel
• DTV stations with all out core DTV challilel and an in core analog challilel were

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

analog
• All other analog stations were ignored
• 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 unlicensed
devices was permitted inside the contour of an adjacent challilel TV stations (full
service or low power)

• 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
further reduced since some TV stations with low VHF assignments may need to be moved to a
higher channels due to the adverse effects ofmanmade 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 challilels available for unlicensed device operation in a given
location.
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Figure 1
" White Space" Chaunel 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
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Figure 4
" White Space" Channel Availability in City for tbe 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 spectmm 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 maldng it extremely difficult to design a
useable system. Even in areas where white spaces do exist, the unlicensed devices may be
subject to vety strong fields from 2nd or 3,d adjacent TV channels, which are likely to overload
the device and render it unusable.

Although 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 chamlel and retransmit it on another channel. The incoming signal does not provide service
to most of the area and therefore would indicate as white space. However the presence ofa
nearby unlicensed device on that channel is likely to cause severe interference to the reception at
the translator 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. It is
also noted that in these rural areas, 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 antemla 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" chmmels. Disruption to this service from unlicensed devices on co-channel or adjacent
chamlels may impact reception at the cable television receive site and thus impair reception to all
the households in a given community.

Conclusion

Our aJ1alysis concludes 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 incumbents -­
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 aJ1d 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 guidm1Ce
and/or oversight.
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Comments on DA-06-1920
September 26, 2006

Issued by Dorma C. Gregg, Chief, Media Bureau

Author: Fred Hopengarten, Esq. K1VR hopengarten@post.harvard.edu
Six Willarch Road * Lincoln, MA 01773-5105

781/259-0088; FAX 419/858-2421
www.antermazoning.com

The original ruling may be found at:
http://hratillfoss.fcc.gov/edocs pub1ic/attachmatch/DA-06-l920A1.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 Chiefof the Media Bureau is frought with problems.

1. From www.dn1s.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 is labeled
"Damascus1.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 or to TV. Where on earth did Dorma 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.
http://www.fcc.gov/Bureaus/Mass MediaINotices/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 viewfrom the site, or the view to 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) of1969.

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 conflict with the basis and purpose ofthe 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 preempting in the future. Yet a casual reader would
assume 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-I." 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 ofLebanon, 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.



Exhibit A

Se~tembef 26, 2005

Ms, Marlene R Dortch
Secrela'y
Federal Communic.alions CCmllltlss[on
445 12~ Street. S,W,
Washington, D,c' 20554

RECEIVED
SEP Z 6 .005

ft<l'l1ilCormnu~ COJlll1fiS1ftln
R.: Requ,st for Decl.ratory Ruling om,..fliel:rnlOIY

D.., Ms, ])orten;

We ate writhis to request, purs:uant to Section 1.2 ofthe Cot1:1Jl1tSSbon's Rules. the
i.ssu~nce of:a dedarntory ruling as towhetber the Commission WQiuld preemp-t flic
legislative efforts ofa local jurisdiction in adopting luodifications to its z()ni~g ordinance
(hat re.5tlit~ the: construction ofnC\y broadcast lowers in order to preserve laud for
ah'f:icultural uses and to lFT'Otect se-enic vistilS assoc-iated with currently tmdeve10ped are4iS.

This office represents a n(m~profit citizens group that is palticipadng in the- development
Oflegi.latiM to de.1 wiih the eo.sirnotion ofliOw broadMst i''''''ro lh!o"gh modification
oflhe local county's t,{ltlihg Qtdln~1iee, In connection with lhat process, OUf client bas
suggested to the COWlty legislators tbat liley restrict the COlllltructJon ofnew bro~dcast

tQwtrs in certain rural areas and that they imP"Ose hcightresttlctiot'ls in other parts afthe
county w'bere new broadcM-t. loWers. \\'ould be pemiitt:ed to be CObstructed" Dtrtillg the
debate over H~e legi'sfatiOIl, the question has atiSI;:ll as to whether the COll.lmi's..sion. [f
requested l woulo preempt such legislation.

We are aWare that the Communications ACI: of 1934, as mnended, contains provislons, in
Section 332, that aUDw federal coutts to override local zoning restrictions on ~owe~s

imeoood f-or personal wire~essse:rviccs. in addition~ the CQrtun.issio:tt has preempted local
,estrictlons on pelSonaJ ree.'.e-only ,ateli,,,, ~i,h"" usod fur receivu,g DBS
pro.gramming.

HowC',.,er, to the: best of our kllQ\\'ted.ge, the Commissiott has not j:!l'eempted or restricted
loc.al restrictions on broadcastto\1,o'er5. In fact, -ll review OfCOIDl1llssion decisions
evidences a clear desire to defer to l<leal o-ffidals on such matters, \Vhile ~he

Commission di.d camnlen<:c a rutemaldng: proceedillg, in 1997. to coosjdet' wheth-er H
should exeroi'$f,'! preemptive powers, and to w'lml mant~er', over local broadcast sltlng. it
bas elected not to render a: tltt-lSl01l on this $ubjtct

Consequently, we het'Cby requestlhal a declaraiory mling be pro"ided to .8s1slloc.1
legi,lators by ad"i,ing thorn Ihat, nnder tho eorrent policy oflbe FCC, 10,",1 zoning rules
wbi"h a~ predic:::,at«l on land usc:preservatIQn, lnet~ldi'i1g: the preservation of

l'HOMI'SON H1Nf Ul'
i\iiOl<NlY~ 0\1 to,\'!

191/) N Stn:t:t. N.W.
Wll!hit'l!!,fOlj, D,e, 200>6,1601}

W\'('w,ThQrntdOllH~lle,O;:Qrn

Phom< 2(u..:m,saoo
Fr.x ~1U,3JUJID
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THOMPSO'"".l;;:N - _
-Hn~ll-

Mo. M.n"". H. Dortch
914612005
P.g.2

agricu lturslty-zo'lcd land and scenic vishlS" 'WtHJld not he 'prcrnupted by H'lc ComnJiSSlQn.

co; Mr, Roy J. Stew.1t
Sonior Deputy Chier
Media Bureau


