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Introduction

These Reply Comments are submitted to the CommissidNew America Foundation
and the expert parties listed on the first pagégctively “NAF, et al”). The Appendix
gives a brief summary of each of the parties sigtivese comments. NAE{ al. has
participated in this proceeding since its formdiation and prior to that recommended
reallocating the TV band “white space” for unlicedsccess in dialogue with FCC staff
and in workshop testimony before the FCC Spectrofity?Task Force that preceded the
initial NPRM.

A great deal of the material in the comments toRN®RM recycles concepts that have
already been discussed repeatedly in this procgeditowever, it is interesting to note
that two issues raised by the opponents of thisgading have disappeared from this
round of comments, apparently because they havetheeoughly rebutted. These are
the allegations of interference due to TV band cegignal ingress into poor indoor
CATYV cabling and the allegation that there is miairtwhite space.” In this latter
matter, Charles L. Jackson and Dorothy Robyn (@i ttomments for Qualcomm,
hereinafter the “Brattle/Qualcomm” comments) hawsman extensive effort to quantify
the available white space under various assumptidorola has demonstrated that
there would be so much white space in channel®2Btthat it could be a valuable
resource for public safety communications — indéeshould be a valuable resource for
wireless communications and services more generalgn while protecting (during a
reasonable transition period) the legacy publietyadevices operating in 13 metro
markets. While NAFet al. disagrees with the policy conclusions of thesetlas
pleadings, the arguments present show how baniraphitial pleadings of the
opponents in this proceeding were.

In their filed comments, we note that the incumbedtstry interests have mounted a
concerted effort to exclude as many unused andrurtdezed channels as possible from
productive use by new services and devices. Ineggde, these incumbents would
maintain the “vast wasteland” of spectrum ineffig within the current TV band. Itis
imperative that the Commission consider the enosvsmgeial and economic opportunity
costs of accommodating the unnecessarily restei¢and spectrally inefficient)
recommendations of NCTA, Motorola, Shure Inc., Qaaim, and other self-interested
spectrum incumbents. The general public intereptomoting wireless broadband
ubiquity and other innovative uses of the airwagdaso great.

General Issues

First, we will explore three general issues thatrags points made by several of the
commenting parties.

Performance-based standards and Technical Neutralit vy

A recurring theme among the opponents of this raking is that technology will
never work and therefore the Commission shouldandtorize anything related to it.
Another is that entire bands of grossly underwdizpectrum (e.g., VHF channels,
adjacent channels, and co-channels) should continibe warehoused and wasted



because of fears that today’s technology mightadequately protect a dwindling
number of TV receivers, or other types of legacyicks, from harmful interference. By
contrast, NAFget al.urges the Commission to set performance goalsstens with the
need to protect licensed users from interferensedban long standing precedents. We
believe the Commission should simply define objextriteria for measuring harmful
interference, and for detecting and avoiding usa lafensed frequency, and then allow
technology and industry to evolve to meet this leimgje through the FCC'’s traditional
device certification process.

Can DTV detection at, say, -114 dBm be made to woekconsumer device? At what
power level can an efficient transmission maskvalbm unlicensed device to operate on
an unused DTV channel without causing harmful fetence to DTV reception on the
first or second adjacent channel? These are fastghquestions, butot the right policy
guestions here. They are certainly not questioagCommission should strive to resolve
now for all time. While the opponents may be watkentioned in trying to prevent
multibillion-dollar corporations such as Microsaftd Google from spending R&D
resources to develop innovative technology, a bgtieernment role is to say “how high
the bar is” and tell such corporations they cahmelucts if they can “get over the bar.”
The “bar” should be set high enough to prevent fidrmterference, and the challenge to
show feasibility left to the proponents.

All parties in this proceeding agree that initigugment should not be sold until the
FCC'’s Laboratory has verified compliance. Perlaph equipment can be submitted in
2008 per the Commission’s schedule; perhaps not.ttt should be up to the
developers to achieve—not to self-interested oppist® reject out of hand using
guestionable feasibility arguments.

Repeatedly, the opponents of this proceeding haskenged the geolocate/database
option, saying that GPS does not work indoors. @irse, this ignores the inconvenient
fact that a significant fraction of today’s cellptes comply with the Commission’s E911
rules by using Assisted GPS. Thus, it was refresto see that the very same
Communications Research Centre Canada (CRCC)tha#dsociation for Maximum
Service Television (MSTV) hired as an expert tdtdaa attachment to their pleading has
recently filed comments in this proceedprg se,stating that they have developed a new
geolocation system based on DTV signals with kntansmitter locations that is
capable of working both indoors and outdoors. CRGAes:

The technique described in this paper will workvadl indoor or outdoor. An effective
geo-location technique implementation is criticatie development of the simple rules
to prevent unlicensed devices from interfering wiite general public enjoyment of
television broadcast statiohs.

Again, NAF,et al. believes that the Commission should set the stdsdar TV band
devices strictly to prevent interference, but fradnresuch a way to give designers a
“bottom line” to meet rather than multiple implent&tion limits. Thus, for example,

! Comments of Communications Research Centre Cabaxtket 04-186, at p. 9.



there is no need to set a specific accuracy lianigeolocation if the TV band device
must add a safety factor to the protection distdrara the TV transmitter to compensate
for the accuracy of the geolocation technology usHae primary issue concerning
geolocation is not whether it can work reliablyf-€ourse it can, if not now then soon —
but whether it should be elevated over other paktgchnologies that can both prevent
harmful interferencandthat can be deployed at lower cost and/or to sumoonpeting
business models (distributed sensing/DFS would jirén@ary example of such a superior
and perhaps even more reliable technology). Thar@igsion should not engage in
industrial policy by anointing one particular teology or standard over others.

Misuse of Free Space Propagation Models

We commend the Commission for doing its own testangce so many of the technical
claims of incumbent licensees (and their proxies)sa patently unfounded or based on
manipulated, hypothetical and worst-case scenatioghe record of this proceeding,
there are allegations of interference from TV bdadices to TV receivers as much as
270 miles away! What is the root cause of sucleairstic predictions (which are
reminiscent of the claims of homeopathic pharmaceltanufacturers that their
products do something even when they don’t cordaimgle molecule of active
ingredient)?

The concept of free space propagation applieghtd &nd other electromagnetic waves
going in direct paths with good cleararfcét applies to satellite uplinks and downlinks
when antennas with high gain/focus are used. gtagmately applies to terrestrial
microwave when high gain/focused antennas are udetkever, its applicability to low
gain terrestrial systems in which one or both efdntennas are close to the ground is
simply unrealistic. A standard engineering refeeesiates:

Frequencies above 50 MHz allow for line-of-sighdap wave propagation (“free space”
in this discussion), FM radio and TV channels, radal navigation systems, and so on.
In this band, due consideration must be givenflecton from the ground, refraction by
the troposphere, scattering by atmospheric hydreongt andnultipath effects of
buildings, hills, trees, ett.

In an exhibit of MSTV/NAB’s comments, there is eveeolaim that free space
propagation could apply to terrestrial signals distance of 607 miles or 976 Kmlf

this modeling was applied to all unlicensed devibes shared spectrum with licensed or
Federal Government systems, there would be nolgessterference-free sharing! Yet
millions of unlicensed devices, including meshed-Wietworks and cordless phones,
already share the 900 MHz unlicensed band. Froma to time, NTIA and IRAC have
raised similar issues to FCC for sharing consid@nat and the Commission has wisely
pointed out to them that free space modeling igdichin applicability. MSTV/NAB

2 Technically speaking, Fresnel zones.
® Richard Dorf, ed The Electrical Engineering HandbooRRC Press, 1993, p. 837.
* Comments of MSTV/NAB, Docket 04-186, at Exhibit g 9.




fails to explain why we have so many TV stationghis country if such propagation is
realistic.

The opponents of unlicensed use further use assumsb their advantage by unrealistic
applications of antenna gain (e.g., assuming tleafftv band device has 6 dB or more of
gain and is pointed exactly in the worst possilieation). Indeed, in the original CRCC
tests in this proceeding, the TV band device wasragd to have 6 dB gain and the TV
receiver antenna was assumed to have another 6id&@ exactly at the TV band
device for a total of 12 dB gain.

The opponents compound their misuse of free spaagation in the case of the DFS
option by consistently assuming free space propagéiom the TV band device
transmitter to a TV receiver, sometimes hundredsitds away, while at the same time
assuming that the DFS DTV signal detector’s anteyata the worst possible propagation
and the highest path loss. In the real world, ¢bisesponds to a situation in which the
unlicensed device using DFS/sensing would havaeitsctor located underground while
its transmit antenna is hundreds of feet in the air

The Commission could lay this issue to rest onakfanall by specifying a maximum
distance between the DFS receive antenna andathentit antenna. NAFet al. propose
a maximum distance of 1 meter.

Docket 20780 Precedent

NAF, et al. has repeatedly mentiorteithe 1979 precedent of Docket 20780 that
successfully set limits on home computer emissionsotect television receptidand
other licensed services. No other party has meetidhis precedent and it appears that
the opponents of this rulemaking would like tothet emission limits of TV band devices
so that they cause no interference at distancegias 1 meter. It is unclear whether
existing regulated devices, such as 800 MHz celtelephones, would meet such a limit,
and it is clear that widely used home appliances s1$ vacuum cleaners can not meet
such a limit’ Considering the enormous opportunity cost ofigsiny channels that
could be used for low-power home, enterprise, aighiborhood networking, it would be
unproductive and paternalistic to set an emissiait at any distance that was not

® Technical Comments of NARt al. (Jan. 31, 2007), Docket 04-186, at p. 8; NAF IBtief #19, “Why
Unlicensed Use of Vacant TV Spectrum Will Not Calrgerference with Television Reception, July 2006
at p. 4, available at:

http://www.newamerica.net/files/IssueBrief19.Untised TVBand.MarcusKolodzyLippman.Final_.pdf

® Some people falsely assume that since compudek speeds are above 1 GHz at present, that theoris
TV reception from personal computers is historaally. However, as testing records from the
Commission’s laboratory will confirm, today’s penst computers have unintentional emissions at lower
frequencies than the well publicized clock ratéwg, the limits established in Docket 20780 stifive a

real role in protecting receivers.

" While the Commission does not presently reguiiaime appliances that are unintentional emitters,
§302(a) of the Communications Act of 1934, as aredndlearly gives it such jurisdiction. Thus, the
failure to regulate such interference sources iait recognition that short range interference is
acceptable in a household.




considered essential to protect the use of licemsedces imeighboringhouseholds or
businesses — certainly not those on the consuroerispremises.

In Docket 20780, the Commission based its emidgiaih for digital devices/personal
computers on the assumption that “the home comgul@vice is at least 10 meters from
the receiver. The separation distance is a basanpeter in computing tolerable levels
of signal that may be radiated by a computer.” Toenmission then stated, “(w)e are
most interested in protecting an individual whodseiving interference from his
neighbor's computer. To a lesser extent, we aneeraed about devices in the same
household 2

It is important to note that 10 meters was congidex very conservative and cautious

limit. In the same Report and Order, the Commis&dt the door open for minimum
protection distances greater than 10 metarsases such as the instant proceeding, where
the transmissions have communications value, lijngta

We believe that in most cases interfering radiatiom computing devices is a less
valuable use of spectrum than the radio and teteviservices that would be interfered
with. Therefore, we consider it appropriate that i@gulations deny to computing
devices an interfering use of the spectrum (exatgtre the interference is to other
equipment of the computer owner). We have madgtligment by comparing the
benefits of allowing current uses of spectrum toticme without interference from
computing equipment with the costs of denying fieiéng use of the spectrum to
computers.

But, since the communications signals of the TVdodevices under consideration are
not unintentional noise without content as refetaeth Docket 20780, the same logic
would indicate that higher emissions would be appate.

MSTV/NAB has stated, “whenever any device is inqumoty to any television receiver,
the risk of interference will increasé®While this is technically true, it ignores the
longstanding approach of Docket 20780 and thetfattmany regulateand unregulated
devices “in proximity to any television receiverilvand do cause interference. In a
similar vein, the TV Transmission Antenna Group TAG) states that a “portable
device (‘TV band device’ in the nomenclature of EPRM), especially in apartments,
could be as close as 0.5m to the nearest indoaaritshna.**

MSTV/NAB, TVTAG, and other opponents seem not talbere of the Docket 20780
precedent and the success it has had in virtulhyreting interference complaints from
digital devices. They advocate an impractical gcoon standard that, if implemented
consistently among electrical and electronic préslsold for home use, would escalate
consumer costs and restrict spectrum and prodadiability for no real benefit. This is
not the approach the Commission has taken in the8ayears.

8 Report and Order, Docket 20780, 79 F.C.C.2d 281t para. 53-54.
° Ibid., para. 67.

10" Comments of MSTV/NAB at p. 8.

' Comments of TVTAG at p. 8.



DFS Specification

The FNPRM suggests a DFS sensitivity of -116 dBinewer defines this precisely.
MSTV/NAB correctly point out that there is an amloiy here. NAFget al.agree. The
specified sensitivity of a DFS detector must becgel in an unambiguous way. Some
types of DFS detectors focus on the DTV pilot tonesile others look at the whole DTV
signal. NAF.et al.urges the Commission to set the sensitivity levigl reference to a
DTV signal average receive power level as measoveda 5.38 MHz bandwidth, as is
typical practice.

Since the DFS detector should be omnidirectiona,tempting to assume a 0 dBi
antenna. However, since TV signals are not tramsietime, antennas that scan in
azimuth? should be allowed and should be given credit fifittonal antenna gain if the
equipment designer decides to use such a feature.

Specific Issues

In this section we will address several specifsties raised by individual commenting
parties.

Hospital Telemetry Issue

Two parties have filed comments expressing concaoosit unlicensed medical

telemetry systems operating in Channels 7-to-4é 1tft-216 MHz and 470-668 MHz
bands) pursuant to §15.242. In 2000, the FCC geavhew licensed spectrum for these
devices, although the radio astronomy band equitéteTV channel 37 would continue
to be available. Thus, the new spectrum in whigséhdevices would have primary status
would be the 608-614 MHz (TV channel 37), 1395-1808z, and 1427- 1432 MHz
bands.

For the past seven years, manufacturers have tieared to manufacture grandfathered
equipment in the UHF-TV band and users have bdewedl to continue using any FCC
approved equipment.

GE Healthcare (GEHC) requests:

that any new unlicensed use of channels 33 thr86dte delayed one year, until
February 18, 2010. This will provide much neededitazhal time for healthcare
providers to become aware of the new unlicensegeuand to plan replacement systems.
In addition, it will provide additional time for rdecal telemetry manufactures to
complete the design and introduction of new praglindb the marketplace that will
provide for the migration of all channels to WMTi8duencies, while protecting a

2.3uch scanning in azimuth could be either physicalectronic, with electronic being more practical
But the rules for TV band devices need not deah Wiw the scanning is implemented, just that iehezs
credit for additional gain.



significant portion of healthcare providers’ exigfinvestments in legacy equipméht.

GEHC also requests 1) that fixed operations in ohEn7-46 be required to notify nearby
hospitals before commencing operations, 2) thabtheof-band emissions near channel
37 be reduced, and 3) that use of channel 36 amds8%e prohibited.

The American Society for Healthcare Engineering&$ also proposes notification to
nearby medical facilities by TV band devices, lpypears to ask this only if the
Commission decides to license such devices. AStgesuthe Commission to require
that a database be constructed of all TV band ds¥ic

Despite the characterization of this equipmentadstg-of-life by both ASHE and
GEHC, this is not explained further. The devigeguestion areot devices that must
receive a signal continuously in order to maintam patient’s life. They are passive
monitors that report on the patient’s conditiomrtedical personnel and that are used to
identify life threatening situations promptly. Memtary interference is not life
threateningper se otherwise these devices would not have been nlgsid unlicensed
Part 15 systems subject to the general conditib82®5(b) of accepting interference.
Nevertheless, the Commission has shown a stroegesitin protecting these devices.

The requested delay until 2010 and other restristmn unlicensed channel availability
requested by GEHC are unreasonable consideringahtte operators of these Part 15
devices have had alternative and exclusively déglicspectrum available for over six
years; (b) they have been on notice of the possillieome since the 2002 NOI and 2004
NPRM — and even under this FNPRM, the 2009 DTVditeon deadline is adequate time
to adjust; and (c) hospitals and other operatothadge devices that choose to continue to
operate as unlicensed devices in the TV band ¢dmwacost, take self-help measures to
safeguard against potential interference from enlsed devices.

Hospitals and similar medical facilities cand dorestrict use of wireless equipment
within their facilities. This is apparent to anygovisiting a hospital these days. The
devices considered here are critical care devsmesgstrictions in such areas are more
practical to enforce. Thus, the scenario portrayeGEHC of unlicensed users
operating “within only a few meters of a WMTS raaeantenna’® are difficult to credit
and can be prevented by normal hospital practicegificting transmitters within
hospitals.

Another alternative to protecting medical telemetygtems would be to permit hospitals
to use beacons that emulate the pilot tone of DXéwdmitters. NAFet al. has
previously mentioned in its commetftin this proceeding another possible use of this

13 SeeComments of GE Healthcare (GEHC) at p. 5.

14 SeeComments of American Society for Healthcare Engiinge

> Comments of GEHC at. 9.

6 Comments of NAFet al.at p. 22. NAFgt al.would prefer a DFS solution to protecting wireless
microphones during the transition period and hde this technology can be demonstrated to the
Commission's satisfaction. But if direction detentdf wireless microphones at levels low enough to
prevent interference can not be demonstrated dthisgulemaking, the beacon system proposed byeShu



technology, by wireless microphone licensees,\aduntary means of self-protection. If
medical facilities choosing to continue use of thdsvices beyond early 2009 desire to
ensure stronger safeguards, then those operatoengaioy a beacon device to transmit a
signal over a relatively short distance that minties DTV pilot tone. NAFet al.

believes that such beacons can be employed vollyritgreligible medical device
operators, thereby announcing that the devicemarperation. Unlicensed devices will
detect the DTV pilot tone, even with a high degséattenuation, and avoid using the
frequency within a reasonable distance of the nakdécility. NAF, et al. believes that
such beacons can also be used to prevent adjdwmel use of TV channels 7-t0-46 in
the immediate vicinity of medical telemetry devidethe Commission does not believe
that the other alternatives are acceptable. Wialsuch beacons are presently available,
such development is straightforward and the tedygyis simple. If this was the back-up
means for voluntary, self-protection by legacy desiin the TV band, the market for a
simple device to emit a DTV pilot tone should easihsure their availability before

2009, and at a low price. There is certainly nedh® waste entire channels of spectrum
nationwide when medical (or wireless microphonegrafors operating intermittently and
in a highly-localized manner can, at low cost, gyggim self-protection.

NAF, et al.urges the Commission to reject the one year ddl#lye use of channels 33-
to-36 requested by GEHC. This proceeding wasateiti in 2004, so the projected
February 2009 date is almost five years after tR&RM. The equipment involved is
grandfathered from 2000, nine years by the propeffedtive date. Two more years
remain before this could conceivably be a problEurther, with the other measures
NAF, et al. have proposed, there should be no additional teeptbtect the medical
devices through continued warehousing of valuapéetsum or costly regulation of
unlicensed devices.

NAF, et al. agrees with the GEHC proposals that nearby hdsgitanotified of fixed TV
band facilities with greater than 100 mW power #rat such systems could be registered
in some way (e.g., via a simple online databaderegistry). However, the other
concerns of GEHC and ASHE would become moot wititinoed prohibitions of
transmitter use within hospitals and the optiorsa af beacons to simulate DTV pilot
tones.

Would Licensing Affect White Space Availability?
The comments of the Charles L. Jackson and Doietibyn of the Brattle Group,
submitted for Qualcomm, contain the surprising ¢asion:

» Under interference-protection rules appropriata ticensed regime, 97% of the
population lives in locations at which there widl bt least 24 MHz of spectrum available
in the white space following the DTV transition.

* There is dramatically less (about half as muglectrum available in the white space

is a simple alternative for interim protection afeless microphones. As a means of voluntary selif,
medical and wireless microphone licensees caoyvatbst, achieve the same protection as DTV
transmissions by announcing their presence oveasonable radius from their location.

10



under interference-protection rules that corresgorttiose the FCC is most likely to
impose in an unlicensed regirtle.

Thus, the Brattle/Qualcomm Comments imply thatange from an unlicensed regime

to a licensed regime makes a 50% reduction in gpacavailability!

The assumptions for this analysis are given irfitiigy and shown in Figure 1.:

Towal MHz-FPopsin | Percert of MHz-
Adjacent- While Space Popsin White
Co-Channel Channel (Millions) Space
Included Facilities Protection Protection | 2-51  5-51 1451 [2-5]1 551 14-51
ANUS, Canadian, and Maxican
. regular and Class A stations and , L - ey . . .
FOC Radius N SL,ATH 49232 S7E20|S64% ARG ARG
Scenario X land sy stems in the TTHE TV s une : 2
spectmm
ANUS, Canadian, and Maxican
q regular and Class A stations and . . N . [ - . .
FOC Radins FOC Radius  |28266 24532 17379 34% 31% 2™
Scenario Y land systems in the TTHE TV s s 2 * ! :
spectmim
ANUS, Canadian, and Maxican
q regular and Class A stations, , . N L . - R D . .
FOC Radius FOC Radius | 27,156 23,523 16,547(32% 300 268%
Scenario Z land sy stems in the UTHE TV —-uh\ s i
spectrum, and all TV translators. Ve \
/
FOC Radius plis
AUUS, Conadian, and Mexicagy 5o PES N
q regular and Class A stations and .~ 7 ; FYC Radins 475 |3 " .
= les for k 21,028 18063 12,752 |25 23 200G
Scenario UL-1 land systems in the TTHE TV m 5 n.r ™ phys 5 miles o
e VHF, high VHF, i
P [ andUnr
ANlUS, Canadian, and Mexicgqn  FOC Radius plis I
regular and Class A stations and 46, 30, and 17 I-'{’(' Radlitss
Scenario UL -2| bod systems in the UHE TW \  mles for low 55 n1i:l: 15,160 15,160 9820 [18% 19 168%
spectrum Channels 2-4 and I4-{IZI VHE, high VHE, ‘7‘ 7
excluded. and LTHF /
 r— L

Mota: Charmel 37 excludad from analysis.

Figure 1: Brattle/Qualcomm Assumptions (p. 73 of comments)

The Brattle/Qualcomm Comments assume that if théodMl devices were unlicensed,
the Commission would require an extra 17-to-46 sniletection around each TV
transmitter than in the licensed case. Thus, éveiV band device used DFS
technology with a lower detection threshold and T8&nehow its licensed counterpart
would have relaxed standards and be able to fine mbite space.

Finally, Brattle/Qualcomm indicates that broaddasinsees might be willing to
negotiate with TV band device licensees:

Licensed access creates the incentive and oppiyrtoniwhite-space licensees and

7 Brattle/Qualcomm Comments at p. i.
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broadcasters to engage in negotiations to expaedded service®

Negotiate what, exactly? The only “negotiationdttlvould increase the useable
spectrum for a licensed service, as compareddwgbwer unlicensed regime, would
come at the expense of localism by disenfranchisamge portion of a local station’s
viewing audience! Is the Commission really predarceuse this proceeding to facilitate
a recommendation that TV licensees, who are boyrsldiute to provide at least a
primary stream of free over-the-air programmingydti be encouraged to negotiate
away the interference protection of all or somessauttial portion of their viewing
audience? Even if the Commission determined itthadauthority to indirectly subvert
the Communications Act to pursue this pragmatiddodf, the entire premise of the
Qualcomm/Brattle proposal for “negotiations” toaveinterference protections for local
TV viewers is irrelevant since that issue has m@rbnoticed in this proceeding. It is an
argument premised on a red herring that has ndlyegepolitically viable basis.

Furthermore, a casual reading of the comments ffilethe broadcasting interests in this
proceeding show how unlikely this assumption isaAgs the incumbent licensees.
There has never been the slightest indicationldical broadcasters are willing to
negotiate away their “birthright” (and, possibligetr must-carry rights) for incremental
income rather than directly serving the public wviftkir signals.

Brattle/Qualcomm does state that “(u)ncertaintyudibioe FCC'’s interference rules is
another limiting factor, although we have takenocaett of that by estimating white space
under alternative interference rules (our fiveeiéit scenarios)® The conclusion
about spectrum availability differences is critigaled to assumptions about ultimate
FCC policies and described as a “limiting factor.hus, while the Brattle/Qualcomm
analysis is technically proficient, it is basedamassumption that is at best speculative
and at worst fatally flawed. No direct explanatis®ever given about why all
conceivable uses of unlicensed TV band devices hast an extra margin of 17-t0-46
miles of protection around each TV station. Thiegh't make any sense in the DFS
case, the beacon case, or in the geolocate/datedsese Indeed, because the vast
majority of uses for unlicensed devices are low @gowhe more credible assumption is
thatlicensedservices in the TV band would operate at highevgyand require an extra
margin of protection around TV stations (not to ti@emthe possible need to protect
wireless microphone and medical telemetry, whigrat even registered as they don’t
have site-based licenses). These constraints,mamded by uncertainty, would
undoubtedly reduce the amount of spectrum in use laensed basis compared to an
unlicensed regime, and make the licenses far l@ssble than Brattle/Qualcomm
assumes.

18 bid. at p. ii.
bid. at p. 100
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MSTV/NAB Comments

Because of the detailed technical nature of the WINAB comments, we will review
their points in detail here.

MSTV/NAB’s Nine Principles

First, on p. 9, MSTV/NAB give nine principles thtaey say “at a minimum, the
Commission must ensure that its final rules incoaps™°

We will address them one by one in the order threygaven.

As the Commission has rightly decided, no TV barelites should be permitted to
operate before the end of the DTV transition.

NAF, et al. have filed a Petition for Reconsideratfdrasking theCommission to
reconsider its determination to prohibit marketimgsale of products until after February
17, 2009 Consistent with our position above, urging tha @Gommission simply set a
technologically neutral bar for interference prai@c and strictly administer the
traditional FCC device certification process, tbaausion of the DTV transition is
simply not relevant to all of the technologies tbah enable unlicensed devices to avoid
interference. The DTV transition schedule may h&e@e impact on the certification of
devices relying on geolocation/database - if, f@maple, the allocation tables remain too
much in flux — but for technologies relying on seg¢DFS, the current location of TV
station licensees, or whether they are analoggitadlior whether they are low power or
high power, is irrelevant. The study that NASE al. filed in this docket with its

Technical Comments on January 31, 2007 (the “StBtaey”) proves that these
licensees can be detected and avoided as eastlyemxas they will be in 2009.

This decision also has significant impact on therogource development community,
which generally must wait until chipsets becomeilatsée on the market before
beginning to develop open source alternatives dpnetary products. Needless delay in
production of devices will delay the developmenbpén source alternatives and thus
delay deployment by community wireless organizatibringing affordable broadband to
poor urban or rural areas.

MSTV and NAB agree with the Commission that any ogtgon of TV band devices
should be limited to fixed operations only.

NAF, et al. disagree with the broadcasters on this pointtaPt devices that meet strict
interference prevention standards through anyetlthee options proposed should be
allowed at least up to 100 mW power. As noted flstve, the Sturza Study published
by the New America Foundation and attached to #ehilical Comments of NAFt al.

in this docket prove that detection sensing carkwoth a high degree of reliability.
Companies (e.g., Microsoft and Adaptrum) have dlydauilt prototypes for unlicensed
personal/portable devices that incorporate workabélesing/DFS interference avoidance.

2 Comments of MSTV/NAB, p. 9.
2 petition for Reconsideration, New America Fourmtatind Champaign Urbana Community Wireless
Network, ET Docket No. 04-186, Dec. 18, 2006.
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Moreover, if a geolocate/database method can warided devices, then those fixed
devices can also serve as base stations in a rudist@rrelationship with
personal/portable devices. If these interferemogeption options prove to be adequate —
now or in the near future — and the FCC'’s deviaéfamtion process is workable, as it
has been historically, why would the Commissionhgsit portable use? No one has
presented a cogent argument against the geoloatbase option for either portable or
fixed use, nor has anyone shown evidence thatreg/dtS cannot work in the TV band,
as it has — to the satisfaction of the Pentaganthe 5 GHz band. If the ongoing
Commission testing of a DFS device shows thatdisdwot cause interference, it should
be allowed for fixed or mobile use.

Protection of DTV operations should be based on Ded-to-Undesired (D/U) ratios.
NAF, et al. agrees as this is the only possible type of ptioiec MSTV/NAB states,
“Any rules adopted for TV band devices must assiuaé appropriate D/U ratios are
maintained to ensure that interference is not chts@V viewers throughout the TV
station service area.” With the qualification ttt@s only apply to viewers who receive
an adequate signal in the first place — e.g.,ttiet are within the license area and
receiving a signal above the threshold of visipHitNAF, et al. agrees with this also. It
makes no sense to protect potential viewers whd dotually get a useable signal within
a theoretical service area. Nor is it requirednake sense considering the opportunity
costs, to protect potential viewers who reside difi@rent Designated Market Area
(DMA) outside the broadcast licensee’s service ,ambether or not they can receive a
viewable signal (for what is typically a redundaetwork affiliate), since their reception
of local stations is protected.

To avoid interference to TV viewers, all TV bandvilees must operate outside the
protected contour on both co- and adjacent channels

As mentioned above, MSTV/NAB have never acknowledipe Docket 20780

precedent that unlicensed devices need not protéceceivers less than 10 meters
away. We have urged that the Commission cleaale ¢hat this applies to TV band
devices as well as digital devices/personal conmputed that the Commission consider a
modest increase of the 10 meter distance basdueamature of the TV band device
signal, which is valuable communication content.

If a broadcast licensee’s “protected contétig actually the useable service area within
the DMA where they have a site-based license, thisris perfectly reasonable. The key
issue then is how “protected contour” is defif@dlhis term is generally meant to mean
a circular station coverage area based on thedldh curves in 873.699. This has little
to do with reality, although stations might likeuse it in selling advertising. The

22 MSTV/INAB repeatedly use the phrase “protectect@ori in their comments but neither define it nor
reference its definition. A search of the Commis&dRules shows that this term is only used in 830
and only in the context of a Class A low powert&®n station. We assume they are referring tor the
licensed service area within the DMA, which doeg nbcourse, include rights to operate on the same
frequency in an adjacent market (i.e., co-channel).

% |n their comments at p. 12, MSTV/NAB acknowledtjey signal levels are not uniformly distributed
throughout a station’s service area; consequethitye are locations where television receivers nwy
receive a television signal that is adequate fewing.”
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“service area” predicted by using the Longley-Ritedel in OET Bulletin 6&* is a more
realistic estimate of actual coverage, althouglSidiIA determinations, the
Commission uses a different approach — the ILLR effad It is important to clearly
define what constitutes the “protected contourd M5TV/NAB have just “fuzzified”
the issue.

As noted above, broadcast stations should haveasonable expectation that unlicensed
devices will protect potential viewers who residaidifferent DMA outside the

broadcast licensee’s contour and DMA, whether ¢rcedain individuals with special
antennas can receive a viewable signal (for whigiisally a redundant network

affiliate), since reception of their own local sbais is protected. Principles of localism
and site-based licensing govern the reasonablectatpmns of broadcast licensees, not
potential viewability of distant signals.

NAF, et al.does acknowledge that 100 mW transmitters occgpgifull 6 MHz channel
immediately adjacent to a weak TV signal may cantsference, particularly if the
device does not employ an especially efficientgnaission mask (the ability of devices

to do so, now or in the future, should be lefthte ECC’s device certification process). It
would not cause interference to a strong signalidwver. It would not cause interference
if it was offset by half a channel as is often don@art 90 systems. In our comments in
this proceeding, we urged the Commission to adopbdel that weights the total power
in the bands on either side of the TV band devinession by a reasonable representation
of the frequency response of a TV receRfer.

The sensing threshold proposed in the FNPRM doe$ pimvide adequate co-channel
protection and misinterprets IEEE’s approach.

MSTV/NAB have not shown why the proposed sensitiistinadequate. Their analysis

is based on assuming bad propagation for the T\ blamice sensing antenna but great
propagation for the TV band device transmit anteriflae previous proposal in this

filing to limit the distance between sensing anteand transmit antenna should eliminate
any chance of the extreme difference that MSTV/N#ABtulates.

While MSTV/NAB may prefer the exact details of ghresent IEEE 802.22 draft
approach (over which it has exerted a great dealfloience), the Commission has not
delegated — and cannot delegate — its public isteleterminations to an outside group
that operates on consensus and that is designme@resent narrow industry interests, not
the broader public interest.

The proposed out-of-band emission limits are inadatg to protect DTV viewers and
must be amended.

NAF, et al. has previously stated that the continued use 0kt measurements and
120 kHz limits for out-of-band emissions to prot&&t receivers is anachronistic. TV

24 OET Bulletin No. 69, Longley-Rice Methodology fov&luating TV Coverage and Interference
(February 6, 2004).

% OET Bulletin Number 72, The ILLR Computer Prograhaly 2, 2002
% Technical Comments of NAEt al. at p. 29-30.
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receivers are vulnerable to the total power in @lja bands weighted by the frequency
response to that band. We urge the Commissioddptahis approach to regulating all
wideband emitters near TV bands.

The Commission must conduct testing to ensure ttred final rules sufficiently protect
television viewers.

The Commission has stated it will do this and N&Fal. supports this decision.

However, it is not practical to test every possimafiguration and we urge the
Commission as the expert agency to extrapolate ft®besting to other situations that
can reasonably be predicted by theory. This tgsiould also be completely transparent
to the public and invite input from all interesteatties.

Any new devices allowed to operate in the broadspsictrum should be exclusively
licensed; no unlicensed operation should be allowed

We have discussed this already in our Legal anch&@oic Comments in this proceeding
and above in addressing the Brattle/Qualcomm cortsnaiVe remind the Commission
that should it decide to license all TV band desjaéewould be impractical to do so

while keeping Part 74, Subpart H systems like wsgslmicrophones as primary status in
the same band. Any licensees would have no idedeh these Part 74 systems might
show up in his service area and disrupt the spactise he has bought at auction. Unlike
unlicensed systems, the licensed services mayawa &iccess to enough spectrum to
employ DFS and simply continue operating on a tiffié channel.

Therefore, if the Commission agrees with MSTV/NABtbis point, it should either
relocate the Part 74 users elsewhere or subordinete to the new TV band device
licensee including payment of fees like any othsru The same would need to be true
for medical telemetry, which licensed business n®deuld not readily accommodate,
unless — like unlicensed devices — licensed ses\ace willing to shut down in the
presence of a DTV pilot tone beacon. The Comnmissimuld then also give strong
rights to the new licensees vis-a-vis incumbenabtioasters who, after all, have not paid
for their access to the band. Secondary broaticassees, like wireless microphone
systems, should be relocated or subordinated agid paying for spectrum access.

The Commission must enact a rigorous enforcemendgmam.

We agree fully. Over the years, chairman afterraien has stated that the Commission
should eliminate unnecessary rules but stronglgreefthe ones that it finds necessary.
OET and EB have not been as vigorous as they dwyd been in enforcing the rules on
the books and have not been given adequate resoufbere has been little or no active
marketing surveillance program and too much rebamt complaints. These issues are
real problems regardless of how this proceedimgsslved. The Commission must put
real teeth into its equipment marketing program garable to the large fines it is
imposing in other areas.

While MSTV/NAB advocate a "rigorous enforcementgnam,"” they are silent on the

issue of the massive illegal use of wireless miboyges in TV spectrum by parties not
eligible under Part 74, but who could use PartI8frzatives. It can even be seen in the
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record of this proceeding that many of the oppanehthese proposals state that they are
current users and describe their use of wirelessapihones — use that clearly indicates
that they are ineligible and do not hold valid fises. Such users are in criminal violation
of 47 USC 301 Will the Commission use these admissions toatatenforcement

actions? But since they are "fellow travelers" wtBTV/NAB in this proceeding,
MSTV/NAB "winks" at their illegal activities evembough it is co-channel with their
members' use and would cause interference if fsraeespropagation analysis was used.

MSTV/NAB's full wrath is reserved for very low powEM transmitters that exceed Part
15 power limits even though there was no historintdrference complaints from
consumers about such devices. We urge MSTV/NABItous in advocating increased
FCC enforcement resources, improved market suavned, increased sampling of
commercially available intentional and unintentibemitters subject to equipment
authorization and rigorous enforcement offalle Il technical rules—not just the ones
that are convenient for their members and theesll

“Operations On N+7 And On ‘Image’ Frequencies N+14 And N+15”

Analog NTSC receivers were well known to have eresensitivity on certain channels
relative to the one being received. This resubettie UHF taboos enumerated in
§73.698. However, in implementing DTV, the Comrnuesconsidered such tabo®s,

but rejected them except for the co-channel anacadi channel restrictions in
§73.623(c)(2). Suddenly MSTV/NAB has discoveretkead for taboo protection! Of
course, this discovery does not apply to MSTV aWdNnembers who can continue to
build and operate full power DTV transmitters onMIN+14, and N+15 and presumably
will not cause interference even in their immediaehborhood.

This discovery is based upon data not from prevexisnsive FCC tests of receivers, but
from a new CRCC test attached to the filing.

New CRCC Report

MSTV/NAB include as Exhibit B to their comments @nreport by CRCC entitled
“Laboratory Evaluation of Five VSB Television Reggis in DTV Adjacent Channel
Interference — Laboratory Test Report and Calautati The 49-page report is full of

data but short on details that would allow indemamic¢onfirmation of the test results.
CRCC has moved away from the radiated tests wittnaas spaced so closely to suggest
mutual coupling and possible crossmodulation ofdisired and undesired signals.
CRCC now uses signals that propagate through nooeatlable cables, similar to what
University of Kansas did for the tests supportedidyF, et al. Two striking absences in
the CRCC report are the absence of any photogi@ampth$he absence of any spectrum
analyzer plots showing the shapes and the spatiing aindesired and desired signals.

27 “The evaluation of service and interference ipApdix B of theSixth Report and Orderonsidered
taboo channel relationships for interference infdVDHowever, the D/U ratios (approximately -60 dB)
were such that they rarely if ever had an effecthenresults, and the FCC rules adopted irSiteh Report
and Orderdo not require attention to UHF taboo interferetc®TV stations.” OET Bulletin 6%p. cit.p.

8.
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The CRCC report claims a taboo-like problem at Ni#Z, a frequency 7 TV channels
higher than the desired signal). This is the sph@omenon that FCC rejected in
drafting the present §73.623(c)(2) and when itdiettinot to include restrictions on N+7.
During the DTV transition presently underway, thdfRJTV spectrum is unusually
crowded with both NTSC and DTV transmitters. Héwere been many recorded cases
of interference to DTV due to stations with hundred kilowatts of power located 7
channels higher as permitted by §73.623(c)(2)?

Absent spectrum analyzer photographs of CRCC’ssigstls, there is an alternative
explanation of the results here that must be censdl The simulated TV band devices
were actually DTV signal generators with the FCEcsjped VSB modulation used in the
U.S. for DTV?® For one of the signal generators, CRCC used ehk#SB-ENC-150E
VSB modulator. This device uses a 44 MHz interratedirequency in generating its
final output frequency. NAFet al.is concerned that leakage from this intermediate
frequency could have created a spurious signal44/@3 TV channels away that could
have been a factor in the N+7 results. In the onggbCC Laboratory testing for this
proceeding, we urge that this possibility be coeed and checked in the FCC's setup.

Figure 2, below, shows a comparison between thgdusity of Kansas data and the
CRCC data. For reference, the ATSC A/74 standaadso shown. The data is shown in
the form of how much undesired power is necessadysrupt a weak DTV signal of -68
dBm? Generally, the receivers tested by CRCC wereb#tan the A/74 standard,
while the KU receivers were a little worse.

% By contrast, the University of Kansas tests us&liropean standard DTV signal generator that uses
OFDM, the same basic modulation used in WiMAX amal hewer forms of Wi-Fi. While both are
varieties of DTV, the OFDM format is more represgive of terrestrial data signals than the VSB fatrm
which is used mainly in broadcasting.

% Unfortunately, the CRCC study did not specify hiney measured the DTV signal strength. KU used
the industry standard bandwidth of 5.38 MHz. If GRGsed a different measurement bandwidth, the net
signal was not the same as the KU signal strength.
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Figure 2: Comparison of KU and CRCC data

Nevertheless, NAFet al. believe that this data confirms our previous asialyhat with
this type of receiver performance, 100 mW portaisie is possible within the Docket
20780 preceden?.

NCTA Comments

In its comments, NCTA raises two basic issuesctipeckup interference (DPI) to
consumer TV receivers and CATV headend interferemt&F, et al.is concerned
particularly about the DPI VHF-TV band issue anel tigh sensitivity to co-channel
signals that NCTA alleges. It seems more than bdtlthis does not seem to impact
cable subscribers living near high-power TV traritams today, nor cable users in
communities with TV/land mobile sharing on chanrielsto-20. Indeed, interference to
a cabled system from a low-power device in andtiogisehold (or even more than 10
meters distant) seems implausible. We expect the [e@s will rigorously test this under
realistic conditions. NAFet al.is undertaking additional testing at the Universit
Kansas to explore this issue.

With respect to CATV headend interference, we belidevice testing will show that
DFS systems will be able to protect such systemsasonable geometries. We note that

%0 See “Final Results of University of Kansas TV Veh@ipace Interference Study,” filed as an attachment
to Comments of New America Foundation, ET Docketl88, Jan. 31, 2007.
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geolocate/database systems and beacon systems faceilld difficulty in today’s
environment: There is no reliable information onendheadends are located and which
channels they are receiving. The National Traoslassociation has previously
observed the same for translators and urged thar@ssion to establish a database of
translators and their input channels, as existoenbking databases only give transmit
frequencies. NAFet al.urges the Commission to do likewise for CATV heatteand
notes that such information will be of use not dioly TV band devices, but in future
FCC actions dealing with this important band.

NCTA states:

Although cable companies sometimes have direcs linkelevision stations, many cable
systems receive terrestrial broadcast signals gfréower-mounted, high gain directional
terrestrial antennas, particularly in fringe argaable systems then combine the
terrestrially-delivered broadcast programming veisttellite-delivered cable programming
for retransmission over the cable network to th&a@mer.

NCTA fails to provide any information on how presat such direct links are, what the
trends are, and what the costs are. The Commiksi®generously provided the CATV
industry with access to Cable Television Relay Berwart 78, spectrum independent of
auctions and other marketplace forcétsis ironic to limit TV band device spectrum
availability for broadband access for rural residever a wide area — and at tremendous
opportunity costs to those communities — in ordgorbtect an isolated CATV headend
that has access to Part 78 spectrum. Cable opeatcertainly able to take self-help
measures to protect their reception in those hawdftircumstances where they may be
vulnerable (see additional argumentation on tlegesn the NAFet al. coalition Reply
Comments filed concurrently in this docket).
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Appendix: Commenting Parties and Individuals

Michael Marcus is a native of Boston and received S.B. and S#elgrees in electrical
engineering from MIT. Prior to joining the FCC i879, he worked at Bell Labs on the
theory of telephone switching, served in the Airdeowhere he was involved in
underground nuclear test detection research, aglgzad electronic warfare issues at the
Institute for Defense Analyses.

At FCC his work focused on developing policiesdatting edge radio technologies such
as spread spectrum/CDMA and millimeterwaves. Th€ R@es that are the basis of Wi-
Fi and Bluetooth are one outcome of his early leddp. Awarded a Mike Mansfield
Fellowship in 1997, he studied the Japanese largaad spent at year at the FCC's
Japanese counterpart.

He retired from FCC in March 2004 after servicingeaior technical advisor to the
Spectrum Policy Task Force and codirecting the gmapon of the FCC's cognitive radio
rulemaking. He is now Director of Marcus Spectr8oiutions, an independent
consulting firm in wireless technology and polidye was recognized as a Fellow of the
IEEE “for leadership in the development of spectmianagement policies”.Téchnical
Advisor for NAF, et a).

New America Foundation(NAF) is a nonpartisan, non-profit public policy instéut
based in Washington, DC, which, through its WirglEature Program, studies and
advocates reforms to improve our nation’s managewfgoublicly-owned assets,
particularly the public airwaves/ww.newamerica.net

Media Access Projec{MAP) is a 30 year-old non-profit tax exempt pubhterest
telecommunications law firm which promotes the pibIFirst Amendment right to hear
and be heard on the electronic media of today amsitrow. MAP's work is in the
courts, the FCC, and in active outreach as a emaliuilder among other public interest
organizations. MAP is the only Washington-basedbization devoted to representing
listeners' and speakers' interests in electronahiarend telecommunications issues
before the Federal Communications Commission, gibkcy-making bodies, and in the
courts.www.mediaaccess.orgCounsel folNAF, et al)

Robert Brodersenis the John Whinnery Chair Professor and Co-Sdiemdirector of

the Berkeley Wireless Research Center at the Usityesf California, Berkeley, where

he has taught since 1976. Professor Broderser'araesis focused in the areas of low
power design and wireless communications and thB @#&ls necessary to support these
activities. He has won several awards over thetlasidecades from IEEE, including
being named one of the top ten contributors indke50 years to the IEEE International
Solid-State Circuits Conferendsttp://bwrc.eecs.berkeley.edu/People/Faculty/rb/

Paul Kolodzy is the former head of the FCC’s Spectrum PolicyKTrasrce and is now
Director of the Center for Wireless Network Seguat Stevens Institute of Technology.
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Prior to his time with the FCC, Dr. Kolodzy waseatred professor at MIT and a
manager for the development of advanced techn@dagycommunications with the
Defense Department’s Advanced Technology OfficthefDefense Advanced Research
Projects Agency (DARPA).

Haiyun Tang is the Chief Technology Officer of Adaptrum, Ina.Silicon Valley
company developing state-of-the-art spectrum spaeohnologies for military and
commercial applications.
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