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1. FPetitions and Replies. FISC stales thal the 4 watt limitation for Axed devices needlessly
burdens the promotion of mare affordable broadband deployment in rural areas, and requests that higher
power be permilted for TV bands devices operaling on channels separated by 12 megahertz or more from
a digital TV station.”” WISPA states thal the limit for fixed devices could be increased to 20 watts of -
ransmiller power tw facilitate mmore efficient and economical use of (the while spaces, and that the
Commission should adopl proteclion criteria that permil operation of fixed devices at increased power as
(he distance from protecied sipnals increases.*®* Motorola supports PISC's and WISPA's requesly (o
increase the power of fixed devices, while MSTV/NAB opposcs (hem.'” Shure opposes WISPA’s
requesl, stafing thal devices al this power level would inlerlere witly wircless microphones far beyond the
1 km prolection radius.'® SBE opposes higher power far fixed TV bande devices because of Ue
increased potential For interference 1o low power licensed stalions that are emtitled o protection.™
NCTA opposes Lo the requests of PISC aud Molorola Lo iuerease Lhe maxiimum allowable power of TV
bands devices due to concerns about direct pickup interference, '

72. PISC believes thal personal/portable devices thal rely on geo-location/deisbase lockup
ghould be able (o operate with power above 100 mW if the device i3 separaled from & hicensed service by
iwo or more avajlable channels.'* Adaptrum argues that the power limit for personal/poriable TV bends
devices shanid be increased to 250 mW but does not provide & clear descriplion or apalysis of how
devices could operate al this higher power level willgul posing increased polential for interference.'*
Shure opposes this request, arguing that a 250 mW TV bands device near the edge of a wireless
microphone’s proiected zoue could interfere with the microphone.'? Motorola requests thal a maximum
power level of 4 wata EIRP be allowed for vehicle mountied mobile devices thet are wirelessly lethered to
a fixed device or that have access to g dalsbase, and sugpests Lhal marketing of devices covld be limited 1o
users defined in Part 90 of the rules.'* SBE opposes requests for higher power, arpumg (hal the rules
adopted in the Secornd Report and Order are already inedequaie Lo prevent inlerference.'”

73..  Adaptrum submits that sensing-only devices shonld be permitted io operate up lo 100
mW instead of 50 mW, arguing that the 50 mW limil is arbilrary and was nol explained in the Second
Report and Order, and thal a higher limit would provide an [ncentive For developers to push the envelope
In sensor pﬂrfﬂl'ﬂ]ﬂﬂﬂﬂ.ug PISC also requests a power increase (o 100 mW for sensing-only devices,
arguing that 50 mW Is insufficient for spreading connectivity beyond a single room and would not allow

137 e PISC perition at 10.

138 See WISPA petiion ac 15, Carlson Wireless and Federtion of Iniernet Solution Providers mppart WISPAs
requesl for bigher power. See Carlson Wireless opposition ar 3 and Federaon of Inlermet Solution Providers
oppositon al 3.

1% See Motorala opposition at 11 and MSTY/NAB opposition ar 7.

140 Sew Shure opposition at 10-12.

! See SBE opposition at 11.

12 See NCTA opposition at §-7.

13 See PISC petition ar 12.

™ See Adaptrum petition al 5.

142 See Shure opposilion a1 13.

1% See Molorola pelition at 16-18.

17 See SBE opposition at 6-7.

198 Cog Adapirum pelition al 9.
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mesh nelworking of devices." Shure argues that a 100 nW TV bands device would interfere wilh
wireless microphones located beyond the range at whicl a -1 14 dBm senaing cagabilil}f could detect the
signals of wireless microphomes operaling at their typical cperatiug power levels.'

74, Some parties argue thal (he maximum permitied power for personal’poriable devices
_operaling ou first adjacent. channel should be reduced.”! Shure argues that personal/portable TV bands
device first adjacent channel operations will harm incumbent authonzed services and should be limiled (o
a maximum pawer level of 10 mW, which is comparable 10 the power used by wireleas microphones ¥
SBE olso argues thal the 40 mW power limit for adjacent channel operation by perscnel/portable devices
is too high and fails to provide an adequale level of protection for television viewers.' I further argues
that the Commigsion’s analysis used incomect D/U catios and made incorrect agsuinptions soacerning
antenna diserimination, interference distances aud nodulation types.'™ SBE argues thal mobile DTV
receplion should be protecied sl o distance of 2 meters.'" Rudman/Ericksen argue that the assumed 3 dB
polarization discrimination [aclor between vertically polarized TV bands device entenons and DTV
anlennas is invalid because many DTV sialions employ elliplical or circular polarizaliop, back of TV set
aylenna loops thal have vertical polarizelion are ofien used and the entennas of persopal/portable TV
hands devices can have any orientalion.** MSTV/NAB claims that a personal/poriable device operating
ai 1.5.mW ou the fArst adjacent channel will oot prolect over-the-air broadcasts at the noise-limiled
canlom level, end that. the power leveis adopted in the Second Report and Order are inadequate to protect.
receplion of new mobile television services.'s However, Dell/Micrasofl argues that speculation about
future broadcasl service does not justify restrictions on adjacent channel power taday.'™ Google and
PISC belicve thal tighier restrictions ou adjacenl channel operation would make TV bands devices non-
viable m majar markets."* NCTA opposes Lo the requests of Adaptrum, PISC and Motorola to increase
the maximum allowable powet of TV bands devices ag well es PISC’s request ta allow portahle devices
to operale on charuiels 5-13 due 10 concerns ahout direct pickup interference.'™

75, Seveval parties request that we adopt a power spectral densiry (PSDY limit. IEEE BD2
stales (here i a need lo sllow TV hands devices lo operate with narrower bandwidths while mainmining
the same level of protection o incumbents 1hat would be provided it the transmitier power were spread
over a wider channel. Tt recommends specifying a maximm power spectral density limit of 8 dBm
{(couducted) in a 3 kHz handwidih, end requiring the minimum occupied bandwidth of s TVBD sigpal 1o

? Sea PISC pelilion ol 23.

1% See Shure opposition al 12-13.
¥ Some parues also argue that perscmal/portable devices should nol operate on frst adjacenr channels; this issue is
discussed bhelaw in the section “TYV Channel Uses.”

™ gee Sture petdlion al 7. DellMicrosofi end Google cppose Shure’s request, See DellMicrasolt opposidon at §
and Google oppositon al 15-16.

5} Gea SBE petition at 2-3.

'* 1. a1 5-8.

15 1d at 1],

18 See Rudman/Ericksen pelilion at 12 and SBE pelition at 5.
137 See MSTV/NAB oppositicn at 3.

1% See DellMicrosofl oppoeition al 19,

1*¥ See Google reply Lo opposiuons at 7 and PISC opposition at 19-24.

1% Gee NCTA opposition at 6-7,
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be al least 509 kHz to difterentiale between a Part 74 wireless microphone and a TVBD.'' SBE believes
lhai emissions Fom TV bands devices should be required Lo be wideband and noise-like with a minimum
bandwidth of 4.5 megaheriz and power measured over a 6 megabhertz budwidth,'® MSTV/NAB argues
lhal TV bands device emissions slould be required either lo bave a miaimuin bandwidth of 4.5 megahertz
or to cowply wilh 2 meximum PSD limil in a parrower bandwidth !

6.  Decision. We are not convinced by the petiions [or reconsideralion Lhal the power limils
for unlicensed TV bands can be increseed withoul also inaeasing the patential for interfersnce to
authorized services and therefore are effirming the power limite for fixed and personal’poriable devices
the Commission adopied in the Second Report and Order. In addition, as discassed below, we do not find
thet the power level of TV bands devices should be restricted to pratect sgainsr direct pick-up inlerference
to cable and satellile TV services. We do, however, recognize the nexd to address power congideralions
in TV bands device sigpals (bal occupy Jess than the full bandwidih of a TV channel and therefore are
amending (he ruley to ioclude power epeciral density limita.

17. We decline to increese (he 4 wait FTRP power limit for fixed devices and nole that the
Commission alse considered and rejected a higher power limil far fixed devices in the Second Report and
Order® While the Comnission previcusly observed thal there are advantsges to higher power levels for
fixed devices, such as reduced infragiruchure costa and incrcased service cange,. it did not adopt a Ingher
power limil due to concems about inereased rigk of imerference in congested areas and a lack of
experierice wilh unlicensed wireless broadhand operalions in the TV bands. We also recognize the
increased range provided by operation al higher power levels wauld be particularly desirable far some
applications, iocluding rural service and mobile operalions as suggesied by Molorole. We also
understand thet there may be aituations where radio communicalions (acilifies could operaie al higher
power in TV wlile spaces withoul censivg inlerference. However, we coalinue to conclude that becanse
the extended range of such devices would signifcantly increase the pmential [or interference and aleo
make il wore difficult to identify sources of iulerference, it would nol e appropriate allow Ingher power
for wnlicensed TV bands devices at this 1ime. Indeed, such operalion would be more appropriale under a
licensed regime of regulalion. We are therelore affinming the Cnmmission’s previous decision on fixed
device power levels; we could re-viait the issue of higher power levels for TV bands devic=s on a licensed
ar unlicensed bages al some poinl in the future as may he appropriate

78. We are retaining the currenl 100 mW maximum transmitier power limul for Mode I and
Mode I personal/portable devices and decline 10 establish 2 new class of higher power vehicle mounted
portable devices, Ag the Commission noted in the Second Report and Order, personal/portable devices
generally pose a greater rigk of harmful interference 1 authorized operations then fixed devices because
these devices will change locations, making identification of both unnsed TV frequencies and Lhe devices
themselves, if inlerference occurs, more complex and difficult,”™ The Commissiou alsc ooted the
significant distances at which interference could occur fioin a personal/portable device operating al
greater than 100 mW would make it very difficull to identify a device that is the sowrce of interference.'™
We therelore decline 10 increase the power limil. for personal/poriable devices al. (this tme.

79, Additionally, we are retaining the 50 mW power limit lor sensing-only devices. The
Commissjon staled in the Secord Repori and Order Lhal the prototype TV banda devices il tested were

'! Goe IEEE 802 petition ar 5.

' See SBE petilion at 13.

'3 See MSTV/NAB opposition al 8,

' See Second Report and Order 23 FOC Red 16847 (2008) a: §106.
1. al 16849, §116.

Y 1. at 16840, 184,
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able 10 sense the presence ol signals from incumbent services under some conditions, but were unable 10
do £o in others, such as in noisy enviropuents or iu the presence of strong adjacent channel signals.'® Tt
further staled that these factors made it difficult wo fully validale the perfarmance of sensing technology
and develop standards Lo ensure thet devices relylug ou sensing elone would not cause interference.
While the Commission believed that these problems could be solved and decided 1o parmil sensing-only
devices, it decided to limnl these devices to 50 mW rather than 100 mW as permitted for other
personal/portable devices out of an abundance of caution with regard to Lheir interference potential '®®
We find thal the Commission provided an adequate rationale lor the 50 mW power limil [or sensing-only
devices and decline 1o change Lhe power limit for Lhese devices at this Lime.

EQ. We also dechline lo reduce the maximum permilied power [or personal/portable devices
that operate adjacent o occupied TV channels, In the Second Report and Order, (he Commission
recognized el Uiere is a poteutial for TV bands devices Lo juterfere witlh TV receplion on adjacent
channels, bul found that such inlerference is unlikely to occur in the majority of situations if the power
level is kept low. As wilh any inlerference anelysis, certain assumplions were made concerning factors
guch as the separalion distance from the potemtial source of inlerlerence Lo the receive anlenna, the
characleristics of Lhe receiver, the type of tranemit and receive antennas and any intsrvening terrain or
obstacles. The peltioners are essentially challenging the assumptions the Commission used in its analysis
iu Lhe Second Report apd Order. We And thal lhe Commission made reasonable assumptions and are
upholding the 40 mW adjacent channel power limit. Specifically, we observe thal interference lo TV
reception from a transmitier ou adjaceni channel wounld occur anly when an adjacenl channel signal level
is subsiantially greater than (he received TV signal level. Thus, adjacent channel mterfersnce would be
mosl likely to occur in weak signal areas where an outdoor rooftop anlenna is needed. In such situations,
we find the Commission’s assumed separation distance of 16 meters from a TV bands device to a rooftop
TY antenna to be reasouable, as well vs ils assumplion that ihe receive aatenna will have harizontal
polarization while the TY bands device has verlical polarizalion and that such a configuration will have a
3 dB polarizelion mismatch.

5l. We find that agswning a TV receiver can reject adjacent channel signals at a -33 dB DU
ratio is reasonable because many receivers wested by the Commission have better performance than this,
and hecanse TV bands devices will comply wilh the siringent emisaion limits in the males out-of-band
emiggions, which will limil emisgjons in lhe adjacenl channel thal could cause overload inlerference.
Further, while SBE disputes Lhe values the Commuigsion nsed for TV antenna gain, it appareuily
considered only signals in Lhe horizontal plane antenna patiern and not the additional attenualion resnlting
from Lhe vertical difference in heights between the receive anfenne and TV barsds device. We nole the
arguments of SBE and MSTY (hal the Cowumission should assume a separeuon distance of rwo meters
from TV bands devices lo mobile DTV receivers. However, neilber party provided an inlerference
analysis or informaton shout the characieristics of mobile DTV receivers, such as Lhe sensiuvity, adjaceni.
channel DU retio that can be Loleraled, antemna gain or direclionality (hal cguld be uged in au interference
analyazis.

B2, Wilh regard 1o Shure’s request that we redoce the maximinn power of TY bands devices
operaling adjacent lo occupied channels, we note (hal wireless microphopes operating under the Pert 15
wniver are permilied Lo transmil with up to 30 mW, while Parl 74 licensed microphones are permitted Lo
tranamit with up 1o 250 1aW. Also, TV bands devices wusl nse transmit power control to operate wilh the
minimim power nceestary [or reliahle communications and will therefore ofien operate al power levels -
below 40 mW. Thus, there is no significant power digparity between wireless microphones and TV bands
devices. Further, as discugsed below we are requiring TV bands devices 1o comply with power spectral
density limils and lo spread their energy to some degrce within (he TV channel of operation, while

167 2. at 16095, 9257,
169 k2 at 16895, 258.
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wireless ulicrophoues operate with a relarively namrow bandwidih. The fact that wireless microphones use
narrow baudwidthg coinpared to TV bands devices means ihat Lhe inlerference potentiel from TV bands
devices is reduced because a wireless microphione receiver will receive ouly a portion of Lhe energy
transmilted by a TV bands device.

83.  We agree that a PSD limit would help protect aulhorized services in the TV baods and are
therefore requiring that the conduected outpul power of fixed and personal/portable TV bapds devices
couply wilh PSD limils. In the absence of a PSD limit, muliple devices wilh Lrausmit bandwidths of
significantly less than § megahertz could share a single channel, resulting in a total tranemitied power
within 3 chaunel significantly greater than the power limits for fixed or personal/portable devices. A PSD
limit will prohibil high pawer cangentralions in a gingle channel, which will reduce the iulerferenve
potential to TV stations and ather services in the TV bands. We are basing the PSD limit un lhe
maximum permissible conducted outpul power spread across a transmit bandwidth of 6.0 wegahertz. the
full bendwidth of 3 TV channel. The resulling conducted PSD limils in a 100 kiloherlz bandwidih are
16.7 mW {12.2 dBun) for fixed devices, 1.67 mW (2.2 dBm} for personaliportable devices, 0.83 mW (-0.8
dBm) [or sensing-culy persomal/partable devices and 0.7 mW (-1.8 dBm) for personal/poriable devicea
operaling adjacent o accupied channela. We are adopting these PSD liinils. We decline, however, to
adop! minupum bandwidlh requirements as requested hy TEEE 802 and SBE. We find that a minimum
bandwidih requirement could unnecessarily consirain Lhe types of modulation that could be used with TV
bands devices and 19 net neceasary because Lhe PSD limil has the same effect of preventing high power
levels m a TV channel. We are also clarifying thal a device that operates across more than ane 6§ MHz
TV channel is s1ill mbjecl to the inaximom power limits in Sections 15.709(a)(1) and (2)(2) of the rules —
the allowable power does not increase wilh use of additional bandwidth beyond 6 megaherrz.!

e. Oul uf Band Emjssign (OOBE) Limity

B4, In the Second Report and Order, the Commission reqmred tha TV bands device
emissions in channels adjacenl. lo the occupied chanpe] be alenugled at least 55 dB helow the highest
average power in the occupied channel. Emission measwremenls i both the occupied chonnel and the
adjacent lg:gﬂ.annels are 10 be made with a minimum reselulicn bandwidith of 100 kH2 and an average
detector.

55. Peritions and Replies. Several parties request Lhat the Commission modify tha adjacent
channel emission limils. IEEE 302 believes thul the adjacent chanoel enission limils should be defined
relaiive lo lhe maximum allowable power in a § megaheriz bandwidih, and that adjacent chamel
emissions should be measured in a 100 kHz bandwidih,'™ 1 recommends that the required attenmation in
the adjacenl channel be increased from 55 dB (o 72.8 dB o compensale [or the diffening bandwidths it
recowimends for measuring in-band end oul-of-band power. IEEE 802 argues thal without these changes,
the maximum permirted adjacent channel emissions would be higher when u ransmit bandwidth of less
than 6 mepaheriz is used, because the power of adjecent channe] emissions would increase by the same
amount thai the power of lhe transmitied signal mcreases within the 100 kHz measuremend. bandwidth,
Molorola requesty that the Commission clarify that the limit is 55 dB atlenuation Fom the otal in-band
power transmitled by the TV bands device, and that out-of-band power should be muasured m a 100
kilohertz bandwidth.'” Molorcla also requests thet if the Commiasion niainlaing the cument emission
measuremenl. procedure, the minimuin required ettenuation should be reduced from 55 dB to 35 dB
because an atlenustion of 55 dB m sdjacent channela ia difficull (1o meet in consumer equipment operating
at the powes levels permitted by the Cowumisgion.

15 Coe 47 C.E.R § 15 709X L) and (2)(2}.

1 See 47 CER § 15.769(c).
"7} See IEEE 802 pelition 51 5.

17 See Motorele FeUtom Bt £3.
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86. The Wi-Fi Alliance requests that the Commission specify the atlenualion in channels
adjacent 1o the operaling channel referenced to the average total power over the operating bandwidth, and
that emissions measured in a 100 kHz bandwidth should be at least 39 dB below Lhe average total power
over lhe operzling bandwidth.'” MSTV/NAB argues that adjacent channel emissions shoold be
measured relative 1o the maximum allowable power in the 6 inegebenz operaling cliannel and oppose the
requesls of Molorola ayd Wi-Fi Alliance because they would allow higher adjacent channel emissions
than the current mles'™ Rudman/Erckson claim that the emission mask iz inadequale for VHF TV
bands device operalicn because the Commission did ool consider the protected contour values lor VHF
DTV stations, bul they did not recommend an alternative.'”

B7.  Decision. We are modifying the mle for adjacent cliapnel emissions to require Lhat
elnissions be measured relative to Lhe lotal in-band power in a 6 megzheriz bandwidih, riher than in a
100 kHz bandwidth. This chanpe will address the concerns raised by pelilioners that the measured in-
band power in a narrow bandwidih will vary depending upon Lhe bandwilth ol the transmitied signal. We
will contiune to require that the adjacend. channel emissions be measmed wilh a 100 kHz bandwidth,
becanse a wider bandwidlth would nol be able 1o resolve emissions localed just ontgide the channel of
operalion without being affected by lhe in-band power. The nse of a 6 megahertz bandwidih for
measuring the m-band power means that a higher reading will be obtained ns compared (0 nsing a 100
kHz bandwidih, because the wider bandwidth will capture all the energy i a channel rather then only a
portion of thal energy. The 55 dB ahenvalion that the Commission adopied for adjacenl channel
emissions was based on the arsumplion that identical bandwidths would be used to measure both in-band
and adjacenl. channel power, so we agree with IEEE that Lhe currently reqnired 55 dB atenuvation should
be increased Lo reflect the increesed in-band measuring bandwidth while providing the same level of
adjacent channel protection. As noled above, we will assume the marimum tranamit bandwidth used 1o
be the fll 6 MHz channel. We will therefore base ihe ingrease in adjacent channe] attenuation on a
bhandwidih ratio of 6.0 mepahertz/100 kHz or 17.8 dB. Thos, we are revising ihe required adjacent
channe] attenuation to be 72.85 dB.

6. We decline 1o reduce Lhe required edjncent chaynel atenuation as requested by Molorola
and the Wi-Fi Alliance. Adjaceni channel emissions from a TV bands device appear as co-chanmnel
emigsions in an adjacent channel used by a TV station or other anthorized service. Personal’portable TV
banda devices are permittad to operale within the pratected contours of adjacent channel TV staliony, and
fixed TV bands devices can operzie ag close as 0.1 kilometers ootaide Lhe conlowrs of adjacent channel
stations end al significantly higher power than personal/portable TV bands devices. For Lhese reagsons, we
find it necessary o limit adjacent channel emisaions Lo [he exient practicable Lo prevent interference 1o
adjacent channel TV stations and olther avtborized services. We decline to modify the adjecent channel
emisgions limits for the VHF band ae requested by Rudman/Erickson because Lhey failed Lo degcribe or
provide a juatification for any specific ckanges to the mies.

d Dhirect Plekup Iimterference

R, In the Second Report and Order, the Commission recognized the concerns of cable
interests regarding the potential for direct pickup interference and Lheir position hal power levels shonld
be limited (o a lesser value.'™ It noted that FCC stoff tests of tree digital cable reedy receivers, and
anecdotal tests performed by the FOC staff in the laboratory and field, indicated that there i3 some
polential for direct pickup inmterference to cable service from TV bands devices. The Commission
obaerved that this direct pickup interference occurred at relatively close distances within the user's

17 See Wi-Fi Alliance petition at 5.
1™ See MSTV/NAB opposilicn al 8.
1% See Rudman/Ericksen petition ar 10.
178 See Second Report and Order 23 FCC Red 16852 (2008) at 126
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premises and could be corrected by memoving consumer-insialled splitters and wiring that effectively
reduce the shielding of inlerfering signals as well as reduce the desired signal levels available at the user’s
TV receiver. Il also cbserved that in the FCC staff tests when just a cable converier box was used 1o
conoect directly 10 the TV receiver, interference declined dramarically and was virtually non-existenl on
the digital tier of channels. The Commission further observed in lesis by Lhe staff with a 10 meter
separalion between devices ou separate Sides ol a wall, such as in a lownhouse, [nterference did not occur
at undesired signal levels below 100 mW for two receivers and slightly under 50 mW for a third. Bassd
upoir Lheae observalions and the &et the TV bands devices must incorporate lransmit power confrol to
limit their operaling power to the minimun necessay for successful couwmuuications, the Commission
decided that the risk of direct pickup interference is not sufficiently greal to warranl a reduction in power
that could impede the visbility of certain TV bands device applications.'™

90. Petitions and Replies. NCTA argues ibal tests it commissioned in suppor. of is petition
for recansideration show lhat TV bands devices will cause harmiu] direct pickup interference to cable
services.'” It claims ihat personalfporiable devices %pmﬁng al 100 mW will cause interlerence to
television receivers up (o 80 feet away through a well.'™ NCTA stales thal many television receivers do
nat. meet Lthe Pant. 15 shielding requirements for cable ready receivers and {hal consumer in-home wiring is
wholly inadequate to guard against signal ingress from 100 mW devices.”™ 11 disagrees that interference
can generally be eliminated by removing consumer insialled splitters and wiring or (thal dynamic power
control is a solution because there are no parameters or st:ciﬁl:ar.iuns for the power level, and becanse
devices may tend (0 operate at maximum power fudoors.'”' NCTA believes thel maximum power for
persanal/portable devices should be 5 mW, but states that it would compromise on a level of 50 mW."™ 1t
also ¢laims that lixed TV bapds devices opereting on VHF chanoels can cause interferenca al a dislance
of 1,000 feet through a wail'® NCTA requests that the Commission adopt a minimum separation
requiremenl for TV bands devices of 400 feel fiom 4 walt ERP fixed tranamitters 1o buildings served by
cahle and limit fixed device power to 1 wall in urhan areas where there is a difficulty in maintaining (his
separation distance.'® DIRECTV sieles thal satellite TV in-home archifecture is susceplible to direct
pickup interlerance and supporis NCTA's requesls Lo limil personal/portable device power to 50 mW and
require minimum disiance separalions between fixed devices and buildings served by cable and agks (hat
this protection also be exiended to satellite TV service.'™

91. Several parlies objecl to the requesls by NCTA and DIRECTV w limil TV bands device
power and eslablish minimum distance separations. DellMicrosoft argue thal NCTA did not Lest digilal
cable signals at the UHF frequencies an which personal/portable devices will opemate, and thal all TV
receivers fested by NCTA appear to be able to withstand a 100 dBn field when tuned Lo digilal signals.m

T 14, ar 16853, 126.
I™ Sose NCTA petilian al 6.
™ 1. ar?.

1% \CTA peiidon al 7-8. Seciian 15.118(¢) of the Commission’s rules provida shielding requirements [or analog
cable ready eonsumer eleclronics producis, 47 CF.R. § 15.118(c).

"l NCT A Petition at 10-11.
18 1d. ar 13.
181 b2 at 13
1% 1. ac 13,

'® Cec DIRECTY opposition a1 3,

18 gee DellMicrosof opposition at 10, They firther argue Lhal there will be few legacy analog syslem components

remaining by the lime while space devices are available W consumers, that many o mosl cable and DB3 systems ame
uot susceplible o Lhe imerference that concerns NCT A and DIRECTY, and thal other devices such as 300 MHz cell
{continned....}
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In iis reply to o?pusilinu, NCTA disagrees thal direct pickop mterference is uol a problem with digilal
cable systems.'® Google opposes a reduction in persomal/portable device tranamil power, arguing (hat
dynamic power reduclion, equipment suppliers’ efforts and consumers® own commecilive measures should
be sullicient to alleviale Lhe risk of direct pickup interference.'™ Molorola opposes NCTA’s request for a
400 fogt separation between buildings wilh cable TV service at 4 wait EIRP devices or a reduclion in
power to one walt, arguing that lhe limil. was adopied afier an exhansiive analysis by Lhe Commission and
industry and should not be decreased.'™ WISPA argues that NCTA’s indoor lest results are (luwed by
use of au inadequaiely characterized unshielded test area end leaky cables and (hat their indoor-to-outdoor
extrapolation is flawed by invalid assumptions conceming anlenita aimn and wall atienuation.™

92. Decivion. We decliue to reduce the maximum pennissible power for personal/portable
devices or Lo impose power and separalion limits for fixed devices as requesled by NCTA and DIRECTY.
We firat note that direct pickup interference is different [rom interference that can be received at. Lhe
antenna of licensed over-the-air radio services such as broadcasl television, low power auxiliary services
or the PLEMS/CMRE. Inierference cnn be cavsed Lo off-air reception of these services wheu an
undesired aignal on the same frequency as the mnsmitled signal exceeds some threshold el a receiver. By
conlrast, a ceble sysiem or salellile in-borme wiring is a closed syslem in which the gperalor is not
licensed to transmit on the frequencies nsed. No signal is ranemited over-the-zir in those applicalions,
rather direct pickup inlerference occurs when an andesired signal leaks inlo some parl. of Lhe olherwise
closed syslen, such as the cable, conuectors, sel top box or TY set. Thus, direct pickop interference
resulls from a lack of immimity (o undesired signals at some poinl(s) in Lhe closed syslem ol wiring and
equipmenl. As noted above, the Commission has siapdards for regending (he ebility of analog cable ready
TV receivers Lo reject direct pickup interference."’ However, there are no rules regarding Lhe ability af
other componenis in a system Lo refect direct pickup inlerference, and selection of appropriate system
components iz the owner or cable/satellile TV operator’s responsibility. 1n this regard, we geperally do
not believe it i3 appropriale to protect (he operalions of closed systema thet nse radiofieqoency (RF}
sipnaling from interference from radio services and operations rhal use the airways. In Lhis regerd, we
abserve that the opemlorsfusers of snch sysiems have full discretion to design lheir equipment. 1o be
immune (0 ambient RF energy transmitled by radio gyslems rthel nse the airways.

93, We aleo are nol persuaded thal direct pickup inlerference is a significant prohlem as
NCTA stales. lis testing revealed many of the same characteristica of direct pickup imerference that the
Commission's staff discovered iluring its lesting. Specifically, NCTA determined that (hat the cables in a
aystem are a significant source of direct pickup and that low quality (inmlequalely shielded) cables and
conneelars cen resull in substanlially mereased sipnal igress. It alsa determined hel analog systems are
significantly more sensitive to direct pickup inlerference Lhan digilal syslems. The Commission
previously considered these factors when il established the power limits for TV bands devices in the
Second Report and Order™ We note thal the NCTA tests assumed a worst case scenario in which the

(...continued from previous page)

phones operme wilh bigher power (han TV bands devices and do not cause inlerference. See DellMicrmsoft
opposilian at 10 and re=ply o oppesilions at 6-7. NCTA claims there is no significant use of he 800 MHz band by
cable systems and that hinle equency overlap 15 expecled with pew services in the 700 MHz band  See MCTA
reply to oppesitions al 2, 4,

97 See NCTA reply lo oppositions at 2, 4.
e Guoogle cpposition at 18,

'® See Motarcla opposition at 12.

' See WISPA opposilion at 12-15.

1%l Cee 47 CFRL § 15.118(c).

Y2 14, ae 16852, 7126.
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cable sigual leve! (o 2 home is at the mimmum level required by the rules, the TV bands device operales
al Lie jneximum power perniitied by the rules and the maxinum signal level is directed towards a TV
receiver. Inm real world sinvalious, the cable signal level may be greater than the minimam required, the
TV bands device may operaie al iess than the maxiimum power due to the requirement to incorporate
transmit power cantrol, and the maximum TY bands device signal may not be directed toward a TV
recelver, depending ou e aulenna directivity and onentation. These lactors can have a greater impact on
the polential tor direct pickup interference than the power reductions requested by NCTA. We also nole
thet NCTA’s testing showed thal some TV receivers can wilhstand signels levels greater than 100 mW
williout interference on digilal channels, even assuming minimum cable signal mpul levels.'"® We furiler
nole that NCTA did nol. perform any tesls using & cable converter box, wlhch our lesling showed, and
wlich it agrees, could further reduce the potential for direct pickup interference.™ In any even,
motwilhstanding NCTA's concerns for direct pickup interference and the possible miligation of Lhose
coucerns by elemenis in mles for TV bands devices. we fnd il inappropriale to limil the ntility of TV
bands devicea by limiting thelr power to protect cable installstions with nadequately shielded winng or
TV receivers thal do nol comply with the Parl 15 shielding raquiremenis.

C. TV Bands Database

94, In the Second Report and Order, lhe Commission required all fixed and Mode I1 TV
banda devices to access a daiabase to oblain information on the availahle channels al their location’ and
‘reqnired all unlicensed fixed TV bands devices w register their operations in this database.'” The
Commission staled thal it will designale one or more entilies to create aond operale the TV bands
database(s) and, as discussed above, has invited interested partles lo apply for seleclion es database
administratora.’”® The dalabase(s) will be a privalely owned and operaied service thal unlicensed TV
hands dewvices must contact lo oblain informatlion on chennel availability at the locationt where they are
operaled and, in the case of fixed devices, 10 regisier their operation at (hose localions. In the case that
multiple database administratare are selecled, each device musl contacl a database service that the nser or
the manufacturer of the device selects. Dalabase adminisirators are permitied to charge fees for
registering fixed devices and providing lista of svailable channels to fixed devices and personal/porntable
devicea. A TY bands dalabase will be required 10 contain information on: 1) all ol the anthorized
services Llat operale in the TV bands using fixed transmiters with destpnated service areas, mcluding ful!
service and low power TV stations, 2) the service paths of broadcast auxiliary point-lo-point facililies, 3)
the geographic regions served by PLMRS/CMES operations an channels 14-20, 4) regions served by the
Ofshare Radiotelephone Service, and 5) the locailions of cahle headenda and low power TY receive sites
that are outside the protected conlours of the TV stalions whose signals they receive. In addition, a TV
bauds database will be required to cantain the locations of registered sites where wireless microphones
and other low power auxiliary devices are used on a regular or scheduled basis. The Commission did not
establish any specific securlly requirements ar protocols for communicalions between TV bands devices
and the TV bands database.

0s. The Commission mequired fixed and Mode II TY bands devices (o re~check (e database,
at a minimum, on a dajly basis lo provide for timely proteciion of wireless microphones and other new or
modified licensed faciliiies.”” If a device fails lo make contect will: its daiabase on any given day, it will

193 Gee NCTA petitian at Appendix 3, Tables 2 and 3. For example, (hree of the five TV receivers lesed on cable
channel 36 were able 1o reject sipnala greater than 100 mW in all ordenialions, and 8 fourih was able W reject sipnals
grealer Lthan 100 mW in hree ot of four orenlaliogs,

V¥4 See Savond Report and Order 23 FOC Red 16852 (2008) at 1126 and NCTA petition at 10.
' 1d. al 16877, 1201.
16 14, at 16878, 1204,
%7 14, at 16879, 1206.
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be required Lo cense operating ot 11:59 PM on Lhe following day. Mode II devices are also m:quired 1o re-
establish their lacation coordinates and (o access a TV bands dalabase for a lisi of available channels each
time Lhew are sctivated or moved. The Colpmission lurther required thal, if multiple database
adminidlrators ere anilionized, the database administrators are W cooperate o develop a slandardized
pracess for sharing data on a daily basis or nore oflen, as appropriale, 1o ensure congislency in the records
of protected Facitities.'™ Finally, (he Coinmission raquired (hal a database administrator make ilg services
available Lo all unlicensed TV bands device nsers on a non-discriminatory basis.

1. Security

94. Petitions and Replies. Key Bridge agues thot lhe Commisgion did oot adequately
address security risks with Lhe geo-location/dalabase approach and regnest that it require “'strong counter
party authentication™ between dalabases and TV bands devices wathoul specifying particular techonlogies
or syslem archilecture.’™ Other parlies, including CWMU, MSTV/NAB and SBE, also argue thal the
Commission needs (o adopt database security requirementa®™ MSTV/NAB submits thet (he ebsence of
security requiremenls for dalabases or communicanons between a database and devices will leave the
database system open o backers to lalsely list certain channels os zvailable ™ 1t also expresses concern
thnt becanss tha Commission’s decision allows dalabese edministrelors to agree on a protocol, the
Commission retains no aulhority to approve Lhose pml.m:nl:.m} Google opposes Key Bridge's request,
arguing that the Commission adequately addresses the issue ol anlhendication by relying on dalabase
administrators to correct inaceurale data apl by reserving the Commission's right to remove inaccurte or
non-compliani information.™ Google also mrpues that each datebase administrator will implemeni
appropriate security leatures without the need Lo require such features in the rules.”™

7. Decision. Um reconsideration, we find thaf jt is important and necessary [or TV bands
devices and TV bands databases 1o incorporate reasonahle and reliable security measures o minimize the
possibility that TV bands devices will operale on occupied channels and cause interference to hoensed
services and to protect lhe operalion of the dalsbases and he devices they serve from oulside
mapipulation. While (he Commission did not explicitly require the incarparaiian of security measures in
the Second Report and Order, we nole thal virtually all online transacrions imvalviag financial or other
confidential information currently nse sscurity meagures 1o protect against unanthorized viewing and/or
alteration of information being senl and 1o ensure that anly antharized nsers lave access ta infarmation.

. We therefore expecl (hal device manvfacturers and dalebase administirators will lave access to and be
able lo incorparate the reliability and secority measures needed to protecl the contents of databases and
communications betwecn datahayes apd TV hands devices or other dalabases. 'We are concemed that if a
device uses channels provided chiough other than lepitimale contact wilh a TV bands dalabasze or if a
database administrator does aot include approprisie security 16 avoid serving unasuthonzed devices of to
preven! cutside parties from altering ils processing sysiem and data records, Lhere could be inlerference
cousequencey ranging fronl mild Lo severe.

68, To achieve (e necessary protection of databases and connections between devices and
databases regarding channel availability, we are requiring that TV baends devices and dalabase systews

""* 1. ot 16884, 1222,

1" Sve Key Bridge petion at 3.

M Cos CWMU oppositoo ak 7 and SBE peritim 21 22.
M Soe MSTV/NAB cpponuou ar L5,

W2 14 g 14,

N Coe (raogle opposition ac 1§

4 pt st 1B
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employ secunty measures follows. First, we are requiring that, for purposes of obtaining a list of
evailable chainels and related inatters, fixed and Mode Il TYBDs only be capable of conlacting dalabases
operated by adminisuators designated by the Commission. This will prevent. TV bands devices from
obtaining chanoel liss from unantiorized databases which may be invalid or inaccurale — we are
particularly coucemed aboul polential cases where a dalabase would mdicale as available channels that
are used by authonized services. We also are specifying that TV bands datahases musl not. provide lists of
available channels to uncerified TY bands devices for purposes of operation (is acceptable for a TV
baily database o distribute lists of available chennels by means other than contact willi TYBD3) in order
lo avoid tacililating the operation of onapproved and non-compliani devices. To [zcililate these
restrictions, we are requiring that detabase(s) verify that the FCC identification number (FCC ID)
supplied by a fixed or personal/portable TV bands device i3 for a cerlified device. To umplement this
provision, we are also requiring lhat database administralors obiain a lisl of certified TVBDs from our
Equipment Autherization Sysiem.”

89, We are further requiring that communications beiween TV bands devices and databases
be transmitled using secure methods to prevenl comuplion or unanthorized modificalion of data, This
requiremenl inclodes communications of channel availability and other spectrum: access informalion
between fixed and Mode II devices (il is nol necessary for TYBDs o apply security coding o chaonel
availability and channel access information that they snnply pass through ns such information will already
be protecied by the sending device)”™ We are requiring (lat when Mode I devices communicate with
fixed or Mode II devices for purposes of oblaining a list of available channels, they are to nse a secure
method Lhal ensures against carmuption or unauthorized modificalion of the data. In addition, a lixed or
Mode IT device mnst check with its database that the Mode I device has a valid FCC Idenlifier before
praviding a list of available channela®™  Also, we are requiring thai contact verification sigpals
lransmitted for Mode 1 devices be encoded with encryplion o secure the identity of the tansmittng
device and that Mode I devices using such signals accepl as valid for authorizalion only the signals of (he
device from which they obtained their st of available channels. Finally, we aie requiining that databases
be protected from unanthorized data inpul or alleration of stored data. In order o accomplish this goal,
the dala base administraior is to establish communicalions aulhenlicalion procedures that allow the fxed
ar Mode II devices 1o be agsured Lhat the data they receive is from an authotized source.

100. . We are not requiring the use of specific technologies (o meet Uiese requirements, as we
believe that dalabase administrators and device manufacrurers me i tha hest position to determine the
eppropriate methoda Lo ensure compliance. Rather, we will require thel epplicalions for certification of
TV bands device include a high level cperational description of the lechnologies and measures thal are
incorporated in the device to comply with Lhe security requirements. In addilion, we are requiring that
epplivations for certification of fixed and Mode II devices identify al least ome of the desipnated TV banda
Unrlshases (hat the device will have the ability to access for channe]l availability information znd affirm
thel Lie device will conform 1o Lie communications security inethods used by Lhat database. With regard
to METV/NABt concernt ahout Lhe possible problems with protocols developed afier a database
adminjsrrater i3 selecied, there is no practical way the Commission conld review a communication
prvioce] in sdvance to provide absolute assurance thal there are no secunty [laws with il. We will,

“* Dur Labmmtory Divigion will provide a means for database administrators o obtain a list of certified TVBDs
from the dalabase maintained m our Equipmem Aulhorization Sysiem.

" MSTY/NAB alsv eapress concem aboul the security of conmmunicalions between cliemt devices and a mastEr er
Fxed device thal provides Lheir chennel assignments. They suggest thet, gt a minimum, clienl devices should be
required @ ansmil 8 waiqee identifier lo mimmize the sk hel they receive miormation from an unreliable source.
See MSTY/NAB oppoailion 21 13-165. This issue is addressed below in the seclion on “Tmmosmitier IDs.”

77 A3 discussed above. we oole that the rules do not permit personaliportable devices operating on a clisnt basis Lo
relay channel aveilebility miommelivn from one client device 1o ancther client device unless some means is used @
ensure Lhel each device i cperaling within the parameters for its particolar localion.
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however, teke all reasonable steps in our examination of epplications for cerlilication to ensure thal
comniunications protocols are secure. [n the event thal flews are discovered in a TVBD's security
measures, the Commission will lake steps lo ensure that those measures are quickly correcled by device
manulacturers and database administrators or lo withhold or wilhdraw (he authorization for operation of
any affected devices,

2, Database Administrators

101.  Peiitions and Replier. SBE, CMWU and MSTY/NAB argue (hat that (be Commiasion
sbould designaie a single database manager to perform ell datebase funcions ™ CWMU believes that the
database operator sbould function under close supervision of lbe Commission with an advisary panel
conslsting of representatives of all slakebolders to ensure thal contro] of ils developmen! and/or operation
i not assumed by one faction, and Lhat managernent is net hindered by an inability to reack apreaments or
compromises.”” SBE argues thal mulliple dalabase opeTators would complica device designs and the
abilily o prevent and control rogue database operalers.***

102.  PISC argues (hal the Commission shonld permut the funclicas of 8 database 0 be sphit
among mulliple entilies rather (han requiring a single database provider to perforu all functions ™ It
believes thal the dalabase could consist of a reposilery service Lbal would be respoasible for creating,
updsaling and maintaining & database, a separate query service for providing available channe! information
based on dala in the repository, and a registration service for fixed TV bands devices.™? PISC requests
thai the Commission state its preference for a private but nonprofil database service. !’

103. Key Bridge believea that the Coinmission shonld proceed with ity ariginal mient to
authorize multiple database administralors that cooperate (o tnsure dats miegrity and eyochronization.?"?
It disagrees with SBE Lhat multiple databases will impose a bunlen on TV stalians o ensure daisbases are
accurate and cites the Interngt Domain Name System as an example of & glabally dusmibuted public
information service with mulliple, privately operated database servera.’’* Key Bridge argues (hat there
are significant risks with a manopoly administrator, inchiding proprictary database access formals, poor
operational performance and prohibilive pricing and fees.”"® [t disagrees with PISC thai ihe datgbase
administralor function should be deconatrucied or that a non-peafit organization shauld ba preterred ™'
Key Bridge supports the Commission’s onginal mient W permit mare 1han one dalabase administratqar but
does not want this to creale a situation with polemially funcicually overlapping bui anly partislly
competent service providers. >

104 Decision We are upholding the Commission’s decigion 10 allow lthe designation of
mulliple daiabase administratars and will rely on markel forces to shape Lhe stucture of the database

"% Cee SBE petilicn 21 26, CWMU gppagition at 6 and MSTV/NAB opposilian al 13.

4% See CWMU opposilion sl 7 and reply W oppositions at 5.
1% Ser SBE petihien gt 20

! Epe PISC petitian at 12, 14,

% Ser PISC perition at 13.
Y Ser PISC pelitiou st 15.
1 See Key Bridge opposition ac 3.

S See Key Bridge opposition at 1-3.

T oo Key Badge ceply 1o opposilions al 3.
7 Sea Key Bridge opposiuoa ai 3.

¥ Soo Key Bridge appasilion at 6.
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achninistration functions and service offerings, subject 1o the varous requirements set forth in the rules.
Under this approach, soine providers may chaose to provide a Rl panoply of services and athers way
choose Lo provide only a repository function ar “lack-up™ service, As thie Cowumission stated in the
Second Report and Order, inulliple dsisbase sdministraiare could offer services on a cownpelitive basis ™"*
This would prevent a single party (rom oblaining inoaapoly comrol over the database, could provide an
incentive for database operaiars ig provide additianal services beyond those required by Le rules and
eould resull. in lower costs to conmumers. We wil permit the datzbage fupclions, such as a dala
repository, registralion and query servicea, ta be split among muliipls eniitiss. This epproach will allow
for competilion between providers of specific elements af the dalabase function and encourage the
provigion of enhanced services not specifically required by the rules. We recognize Key Bridge’s
coucerns aboul creating a sitoation m which some parties engaged in the process do nod have full
compelency in all aspects of database adminisiratian, but ao parties would be provide ell the necessary
database funclions. We Lherefore are requiring that entities selecied as database admintstrators will be
held accountable for all aspects of database edministration. including any functions performed by third
parlies. The nine proposals received in response to the Comeission's November 25, 2009 public notice
indicatle that there are multiple parties seeking to be designated as TV baods device database managers,
some a3 full-service operations and others as partial service providers. We are contident fiat market
[orces will result in the nevessary and appropriate mix of database providers and third party entilies that
perform some aspeel of the databage funclion.

105. We. disagree with SBE that designaling wultiple database admimsirators would
camplicale equipment degign or limit the Commission’s sbility 10 conimol unanthorized dataliase
operalors. Manulacturers would only hnve to design equipment o communicale with a single database,
although they could design equipment to communicata with 1nuliiple dataliases if they choose. Further,
designating only n single dalabase administrator would not prevent ungempulouns parries from attempting
to establish an unshorized and insccurate database, as parties could attempt this whether the
Commission designates a single or mulliple dalabase edministrators. Rather, the requirement to
incorporate security in commimications between TV bands devices and the databases will thwarl
unauthorized dalobase operatars.

106. We recognize that a complication of designating mulliple dalsbase administrators is the
need Lo synchronize licensing and registration infarmation between databases. However, the rules already
require this, and no party hes shown (hal il is impractical wo sabare informulion between TV hands device
databuses. We decline Lo establish an advisory panel 1o oversee Ile database ag requesied by CWMU.
We hing that this approsch is unnecessary given that the Commuiesion has already staried the process for
sclecting the dalabase adminisirators, end we are cancenied thel disegrecmenls between panel members
could potentially slow the development of the databese. Rmther, we will expect entities selecied a5 a
database administralor to cooperale in camplying with the requirerents far dalebase coordination. We
also decline 1o slale a preference tor a non-profit organizalion 1o run the dotabase, as there is no evidence
that a non-profit organization would administer w dalabase better then a for-profil company.

107.  In the Second Report and Order, the Commiasion stated thal e database manager or
mnznagers would be selected Ly our Office of Enginesring and Technology.™ Oobce the selection of a
database manager or managers is completed there will need 1o he Copuuivsion oversight and management
of the database administralor(s) and Lheir funclione. We are delegating authority for Lhis oversighl (o the
Chief of our Office and Technology under Part 0 of the rules, as set forth m Appendix B.

i Re-check Procedures
108.  Petitions and Replies. Shure asks that the Copunission require TV bands devices to

13 See Second Report and Order 23 FOC Red 16878 (200%) ar Y204,
20 1f a1 16812, '
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access frequency avallability information 10 real lime, near real time, or al a minimum of opce every hour,
and ihat tbe Commission reduce the lime period when TV bands devices innst slop Uansinilting if they
canuot coulact Lhe dalabase from 48 hours to four hours ' Sennheiser, MSTV/NAB, SBE and CWMU
also support increasing lhe fequency of database conlact.™ MSTV/NAB argues that if TV bands
devices check the database only cnce per day, they will fail to prolect many wireless microphone
operations. ™  PISC and Google contends Lhal requiring database look-up lo protect registered
microphone users in real tme or substantially less than daily is unnecessary, possibly unworkable and
would mipose undue costs.”™ PISC ergues tiat iicrophone venues know well in advance when they will
be operaling.””*

109.  IEEE 802 and Wi-Fi Alliance reconimend as an alternalive to a daily dalabase check by
TY bands devices thal each such device provide an internet conract addreas 1o allow the dalabase to push
changes in channel availability information io affecled devices in near ree| time. ™ Wi-Fi Allience also
snggedts the allemative of allowing each fixed or Mode I device o receive a cettificale for time-limiled
operation in the TV bands ™ Key Bridge states that an active channel managemeni concepl a3 proposed
by IEEE £)2 and WiFi Alliance could be accommodated withont crealing an undne burden on database
administrators, hut would require significantly expanded operational euthority.®* SBE opposes Wi-Fi
Mliance?;sg recommendalion because it would not require daily database checks for fixed TV bands
devices.

110, Moloola reqoesis that Mode O devices he permitted to comact the database and
download channel availability informatjion for mmliiple locations (hal surround its current location and
(hat it canlact the datsbase again only when it has mowed beyond the range where the downloaded
information is valid®® It recommends that chaunel availabilily information be valid until 11:59 PM of
the day afler il was downloaded.™

111.  Decision. 'We are affimming the cument requirement that fxed and Mode O
personel/porieble TV bands device check the dalabase al leasi once per day. The majority of entries in
the dalabase will be fixed services, such ns TV slapans, TV translalor receive sites, cable and satellite
headends, fixed BAS Llinks, and the PLMRS/CMRS facililies. These fixed services change channels or
service areas infreqoently, so we find (hal requiring a daily database cbeck by TV hands devices is quilte
adequale to protect these services. The concerns expresssd 18 the record aboul Lhe need to merease iha
[requency ol database coulact relate primerily 10 protecling LPAS siations, and wireless microphones in
particular. Ewen in the case of wircless microphones, most events for which nsers can megister wireless
microphones in Lhe database occur al fixed Jocations where the required regisiration information will be

Z! Soe Shure petition al 15-16.
=2 See Sennheiser Gpposition al 4, MSTY/NAB opposition ai 12, SBE petition at 2] and CWMU opposition al 7,

23 See MSTY/NAB opposition at 12-13 (itineran| wireless microphope incumbents cannol predicl thein spectnun
needs or preciss locabon 24 hours in edvence).

214_5129 FPISC oppositon at 12 and Google reply m oppositions al 9.

5 See PISC oppositon at 12,

“*% See IEEE 02 petitian at § and Wi-Fi Alliance petitian a1 2.
7 e Wi-Fi Alliance petition at 3.

“# See Key Bridge opposition at 3.
“% Sve SBE opposition at 7.

=% See Molomla pelition al 19-20.

N psoal 19420,
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known more than a day in advance. Thua, the main concern appéars o be how 1o protect licensed
wireless microphones Lhat are used it applications where the location end/or channel are nol known at
least a day i advance, such as elecironic uews gathering.. As discussed above, we are laking steps 1o
ensure lhat some chanpels remain available for wireless microphones by prohibiting personal/portable
devices from operating helow channel 21, deaignaling two channels in each market from among channels
14-51 where TV bands devices cannot operate, and prohibiting fixed devices from operaling adjacent Lo
occupied TY bands chennels. We find that these measures will ensure that adequale spectrum is available
for licensed illnerant wireless microphone users in the vast majority of situations. In this context, we also
must consider thal in most localions many channels will be available for wireless microplione nse thal are
uol available for TVBD use. . Those channels can be nsed by wireless microphones for unscheduled
events. We aleo observe (hat in i case of a major unplenned news evenl, broadcasiers already
coordinate their nse of frequencies tor wileless microphones and that at a sile can share frequencies by
avolding operetion of wircless microphones at the same lime. We therelore decline 1o require more
frequent daiabase checks by TV bands devices which would substa.ntlully increese the amount of database
iraftic without significant benefit.

112. In re-atfirming the daily re-check requirement, we also abserve that the rules currently do
not specify that a dalabase provide the TVBE with infonination on changes in channel availebility that
occur over Lhe course of he 24 hours before the next re-check. For example, if a database were o
provide a TVBD with only a list of the chennels thel are available a1 9:00 e.m. and ihere is a scheduled
use of wireless microphones on one or more of those channels during the period 3:00 p.m. 1o midnight,
the TVBD would not cease operating on the chapnels Lhal begame upavailable later in the day. It is our
intention lhal a database provide TVBDs with informalion on the full schedule of channel availability
over the course of e 24 hour re-check period plus the additional period of up to 24 honrs (hat a device
may coutinue 16 operate if it is nol ghle o conlacl ila database at the end of the re-check period. This is
necerdary 1o ensure that TVBDs to nol eause inlerference (o proievied operations that nse channels during
part of a 24 hour perod. Aécordingly, we are amending our rules 1o provide that 1) 2 database must
provide fixed and Maode I TVBDs will: channel avajlability inforination that includes scheduled changes
in channel availability over the course of the 48 hour period beginning at the time the TYBDs make a re-
check contact and 2) fixed and Mode I TVBD: must adjvst their use of channels in accordance wilh
channe] availability schedule inflormation provided by their database.

11}. As indicaled above, because they have no peo-localion capability io ld.EIlllf]l’ lieir
location, we are requiring Mode 1 perscnal/poriable devices ta either receive a signal 1o verify contact
Frow the Mode IT or fixed device that provided its current list of availahle channels gr conlacl a Made IT
or fixed device af least once per minuie o re-verify/re-establish channel availability. Under the uew
contact verificalion oplian, a “canlact verificalion signal” will he an encoded idemtification signal that
may be broadeast by a fixed or Mode I device for mception by Mode I devices o which the fixed ar
Mode 1T device has provided a list of available channels for operation. Such signal will be for (he purpose
of establizhing lhat a Mode I device ig still within the reception range of the fixed or Mode II device from
which it recerved a list of available channels; reception of a contact verification signal will be presumed
Iy verify that the list of available channels nsed by the Mode I device remains valid far purposes of the
once per minyle re-check requiremant. We expect that this festure will be especially useful for improving
efficiency in cases where severnl Mode I devices receive liste of available channels from the same fixed
or Mode II device. We are uol requiring that Mode II and fixed devices transmil contact verificalion
signals in support of Mode I devices they serve; however, use of (his option is sirongly suggesied. We are
requiring thal conlacl verificalion signals be encoded o ensure that they originate from the TV bands
device (hat provided the lisi of available channels; the fixed or Mode I device iransmitting a contact
verification signal would need to provide a Mode I device it serves with decoding informalion at the {ime
it makes an exchanpe contact wilth the Mode 1 device to provide a list of available channels. Mode I
devices that recelve conract verificalion signals will #till be required o re-check with a fixed of Mode I
device al least once a day. n addition, Mode IT devices will be required to re-check/reeslablish cantact to
obliain a list of available channels if they lose power. Collaterally, if a Mode IT device loses power and
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oblains a new clanuel list, it nmst signal all Mode I devices it is serving to acquire new channel list. We
are alsa clarifying Lhe requirement (hal Mode 1I devices recheck wilh their database when Lhey move Lo
specify thal such devices must recheck only when lhey are moved more than 100 melers from the
location at whicl they perfonued (heir last recheck. This wil! avoid Lhe need for re-checking when a
device i3 moved very shorl disiances Llhat woulil heve a de minimis impacl on polential intexrference and
rednee Lie burden of Lhe re-check function on (he dalebase and the Mode II TVBHD.

114. We will permit dalabase adminisirators and device manufacturers to develop a sysiem Lo
“push” chennel availability changes aml other information 1o TV bands devices if they choose. This
capahility could, for example, be used in Lthe developmeni of standards Lhat allow more ellicient sharing
of TY spectruin by networks of TY bande devices. We will nol, however, require that dalsbases or
devices incorporale lhis capahility. To guard agaeinst the possibility thal a device may miss updates
pushed by the dalabase and conlinne trensmilling on a channel thal becomes unavzilable, devices that
incarporale this capabilily musl stll function in the same manner ag other TV bands devices and validate
their channel at least once per day and cease operation no later than 11:59 PM the following day if they
cennot yalidale the operating channel. The operation of such an information “push” system must be
described in the apphcation for cermification. Any other clearing of channels, such as marking particular
chennels as unavailable in the dalabage, muy only be done under aulhorization by the Commission.

115. We also will permit Mode 1l persomal/portable devices (o load available channel
mformalion for locations beyond their current positicn and use that information m (heir operation. Mode
11 devices will be allowsed Io use such additional available channel infnrmalion to efine a peographic area
within which they could operate on the sgame available channels at all localions. Allowing chemnel lists to
he siored for more (han a single location will allow for more elficient operation of portable devices by
reducing Lhe onmber of queres to Lhe dslzbase and to support mobile operation. For example a Mode [T
TVBD conld calculale a bounded area in which a channel or chennels are available et all locations within
the area and operate on 2 mohile basis within thet area. Mode IL TYBDs thet use such zn approach must
contact the database when hey have moved beyond the boundary of the area where their channél
availabilily data is valid, and must re-check Lhe dalabase al leasl onee each day like other Mode IT devices
even if they have not moved beyond the mnge where the data is valid.™ Parlies that incorpomate the
ability to loail channel lisis for mulliple locations anul operale within an area bounded into a device must
describe in e applicalion for certificalion how Lhey will ensure the device operates anly on available
channels within the hounded area.™

4. Additional Service Featores

116,  Petition and Replies. PISC requests that lhe Commizsion require the TV bands daiabase
to he capahle of reporting estimated signal strength data on adjacent TV channels in eddition to available
TV channels ** Key Bridge requests that the Commission recjlu:ire TV bands devices to reporl in-service
moniloring and active channel dals (o the dalabase system.”™ Molorola believes that mare precise TV
service area prediction models should be incorporated inlo (he datebase Lo permil expanded adjecent

2 CWMU recommends that personal/partable devices be required (o re-check the database if they move mare than
50 melers. See CWMU opposition al 7. Because the niles require a TV bands device 1o delermine i locadon with
an accuracy of 50 meters, and because the rules reqoive the datsbase o be e-checked when a persomal/porable
device moves, the rules already address C'WMIL’s reqoest.

3 e note thet is possible that the aveilable channels within a bouaded area will be different e thifferent locations
in thai ares. hn such cases, the device woald omly be allowed 1o opermte on those channels thar are available al all
locations within (he bounded area,

3% See PISC pelition at 16.

3% gee Key Bridge petition al 5.
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channel use by fixed devices wilhoul the need for rulemaking delay ™

117,  Decision. Dalabase administrators may perform addilional funclions besides (hose
required by the mles, such ag tracking active cliannel use if reparted by the TV banda device, or sending
addilicnal information Lo a TV bands device Lo enable il to determine the “best” available channel 1o use.
Such functions are not prohibited hy the rules, and the ahilily to add additional functionality could allow
multiple dalpbase operalors (o distinguish their services and could be useful in the developménl of
industry standards to enasble more efiiciemt spectrum sharing. However, in Lhe inlerest of keeping the
rules simple and avoiding the imposition of unnecessary reqniremenlts thal conld hamper innovation, we
decline to require TV bands devices to report additionsal information to Lhe database beyond what the rules
currently require. We also decline Lo require the incorporetion of differeni (and currently unspecified) TV
service area prediction models into the database as requested by Motorola. The rules currently prohibil
adjacent clannel cperstions by fixed devices, and there is insufficient reconrd 10 change that requirement. al
this Lime.

LN Database Infurmatinn

118.  Pefitions and Repiies. PISC requests that the Commission requore that all information in
the TV bands databese reposilory be wnede fully trensperent and available (o the general public online and
a matter of public record ™ CWMU recommends that wireless microphone users be able (o check and
correcl. data, and Rudman/Frickeen recommends that all proiected nsers be emtitled 10 verify their TV
bands device dalabase emivies free of charge.”® However, Key Bridge believes that requiring public
disclosine of voluniary registration information could compromise business security and pose a
competilive risk (o the cable, satellite and WISP industries.”™ It reconunends that the requirement for
database administrators o provide or delete information fron tha database be limited (o poblicly available
data provided by the Commission or glher government sources Lhal is required for the felds specified in
Section 15.713.* WISPA requests that the Commission require fixed TV bands device opersiors lo
access and review the geo-localion database prior Lo network deployment and choose an available channel
thal does not cause intsrference to nearby fixed TV bands device netwarks.?* :

113,  Decision. We will require that all information thal is required by the Commission’s rules
o be in & TV bands device dalabase he publicly available, including fixed TV bands device regiatration
and voluntarily submitted protected entity (e.g., cable head ends) information. We will not require the
public disclosure of information thel a database manager may collect Lo support additional services {see
discussion supra), provided that this information also is oot required 1o be provided by our noles. We note
that the registation of a protecied eolity in the detebese will preciude operalion of TV bands devices on
one or more channela over specific areas. and thal Lhere ie the poseibility of errors in the regisiraiion
infarmation. Although much of the data will come from Commission detabases that already are public
sources, errors could result from (he inadverteni entry of incorrect dala, ar as a resull of a party
deliberately entering false data. 'We therelore find that il is appropriate to pérmit public examination of
prolecied enlity registralion infarmation o allow the detection and correction of emors. We alao find that
mzking fixed TV bands device registration information publicly available conld assist parties in locating
the source of any interference that occurs and contactling the device operator 1o comrest it. With regard 1o
Key Bridge's request concerning the Commission’s requirement Lo provide or delcie information Fom the

8 Cee Mororola petirion al 20-21.

37 Soe PISC petilion at 14.

3 e CWMU opposition at 7 and Rudman/Ericksen petition at 15.
™ See Key Bridge oppoaition at 5.

0 cpe Key Pridge petition at 7.

1 cor WISPA pelition at 16.
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database, we are clanifying that thia requirement applies anly (o the information thal the Commissian

requirea ta be placed in the databese and wot any other information that a database adminisirator collects
beyand what the mules require. :

120.  We decline 1a require fixed TV bands device opecaiars (o aceess and review Lhe dalabase
prior to neiwark deployment and 1o select a channel that is ool in use, because one of the general
conditions of operatian for Part 15 1s that 2 party’s use of e parlicular [requency doss not give il righls
over olher partics to coutinued uge ol that frequency ** I addition, a TV bands device may need io
operale ou more than one availahle chancel and may do so. However, we will permil database
adminwstrators 10 sllow pragpective opertor of TV bauds devices o query Uie datmbase to verify whether
ihere are vacani channels at a site where they wish to operate, and opemtors of TV bands devices niay vse
information froan tlie datahase 1o voiuntarily coordinate their channel usage Lo avoid conflicis.

121. In reviewing uie rules for the informaliou to included in a TV bands dalahase, we obzerve
thal in lhe case of full power TV, Clase A TV, low power TV end TV trenslator siations the
Commission’s Consolidswed Broadeasi Dala Base System (CDBS) from which the TV stalion dalahase
records will be extracted 1o many cases iacludes multiple Lypes of records [or each slation. For example,
the database may include license, liceuse application, special teiporary authorizalion and construction
permiil applicatious for Lhe same stalion and may also include more than one of each of Lhese types of
records for the same station. ™ These multiple records can pose confusion in administering a TV bands
dalabase wilh respect to which records to extract for Lhe dalabase. It is our inlention Lhal Lhe records in a
TV bands database only reflect stetions that are serving viewers, In the CDBS, only reconds for licensea
and license applicalious imply thai a station is providing service lo viewers. We Lherelore are clanfying
that & TV hands database is 1o include anly TV sation inflommation fron license ar license application
recards. Given Lhal a license application miplies a change (hal is to the station’s ongoilg operalions, we
find thal i cases where a station has records for both a license application and & license, a TV bands
database should include the information From Lhe license spplication rather than the license ™ We are
amending our mles to add these clarificalions.

b. Dalabase Fres

122, Petitions and Repfies. PISC recommends thel the Cominission ensure Lo Lthe extent
feasible that dalabase fees are limiled 1o a inodest, one-fime charge (liat can be easily incorporaled inlo Le
retail price of a device® Key Bridge, on the other hend, believes thel dalebase operelors end their
clients should be allowed Io freely negotiate among Lhemselves to esteblich mnutually acceptable price
levels and fee structures®™® 1 also requesis (hat database administrators and TV hands devige
mamifacturers be permatted 10 negobate commercial relationships [or the registretion of Mode 1T
devices.™ SBE argues Lbat the Commission did nol consider the impact and cost on Licensees of
inputting data intc Lhe database. and that the cost of dalabase maintenance should be calculaied and Lhe
cosls paid by new entranla bemefiling Fum it, such as unlicensed equipment manufacturers.’*®
Dell/Microseht disaprees with SBE that costs incurred when registering with the dalabase shonld he hilled

M eoe 4TCER. § 13.5(%).
W 0oe ATCER. §§ 73.1635, 3533 and 3536,

¥ Upon completion of constniclion a broadcasl stalion mey begin operations in accordance with jits constraction
permit The license application mus! be filed within 10 days therenfer. See 47 C.ER § 73.1620.

43 cep PISC petifion al 15
™ See Key Bndge opposibion al &
M7 See Key Bridge pelilion al 6.

M} See SBE petiiion at 22.
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lo equipment manufaciurers.

12}, Decision. We decline 10 establish 2 particular fee siructure for datahase adininigtrator.
We [ind (hat datebase sdminisicutors are in the besl posution 10 manage their codts and tees. We disagree
willl SBE thal registering protecied entities wilh the datatxase will have a signilicanl inpact an licensees
or others. Many of the registiationa will be [or services & fixed locations such as (ixed BAS links ar
satellile, MWPD or TV transluor receive sites, a0d these oaly need to be registered ance, and in 1he case
ol receive siles, only if they are located culside Lhe protected comaur ol die TV gration being received.
lulormation for licenaed services will come from Commigeion datzbasea. Further, all such reginraiiong
are volunlary, 50 a parly may choose not (o register sites whare it believes that interference from TV
bands devices is unlikely to accur. We are, however, modifying Section 15.714(a) 10 remove the
provigion 1 database adminisiratars mey charge to register temporary BAS links. The Commission did
not state ju the Second Report and Order (hat databese edininisrators could charge for regutering
lemporary BAS links, and & provisian statng that they could was insdvertemly added to the rules.

7. Oilber Dulsbase Insoes

124.  Petitions and Repiies. SBE reguests thal the Commission clanfy thal every TV banda
device, meluding Mode 11 personaliportable devices, i9 required 1o contact the database before bemg
allowed Io banamit unless it is a Mode 1 device that is in conlact with a fized or Mode 11 device thal has
coolacted Lhe delebase and uges the list of channels provided by Ihe fixed or Mode T1 device. SBE
believes that such dolebase coniacl i1s peeded o prevem “dasy chaine™ of dewices il oblawn
authorization throvgh other devices What did not conlact the database (hemaelves™ Xey Bridge alse
requests that Mode Il persomal/purisble devices be tequired 1o regisier wilh the dmebase’™
Dell/Microscft opposes requiring registration of persopal/pantable devices and prohibiling conveying
datahase infarmalim lhrough molliple devices.™ CWMIU requesia thal we require that Jocations of
wireless microphone venues and TV bands devives be pocursle 1o +/-3 meters.”?

125. Decision. Fixed and Mode T1 TY bands davices are allowed Lo conlacl a daabase for a
list of evailable chainels Luough other TV bands devices. provided they follow the mles and conneet 1o
ap sulborized database uving the epproprisie protocol, send their geographic coordmales and olher
required information and operate only on chanpels thel lhe database indicales are avalable. The mles
already permit this precrice but do not allow the farmalion of “chains” of devices that did nol accesg the
database bul werely pass-on a Jisl of availeble channels ™ Thercfore, no mle changea are necessary in
- Lhis regard. We will oot require Mode 11 personai/portahle devices 10 register in Lhe datahase, because
this would substanlially increese Lhe pumber of registrations mn the database, and each of these
registrations would have 1w be vpdatad a5 device chaoges locatbions, thus mhbstantially increasing Lhe
datlabase trafTic. We alyo see no need for registrabon of theve devices as a means (o belp identily a source
of inlerference, as the interference range ol personal/portable devicen is in general relatively shont. n this
regard, we are correcting an eror i Sectian 15.713(e)(4) of the mlex which ieomently sieles thal Mode
1 devices mnst register oo inuibplizativn. We will ol require devices 1o provide coordinates accurme Io
+/- 5 melers baecause thal 15 a higher degree ol mrecision lhan necessary, and such accoracy may not be
readily achievable by o devires.

P See DellMicrosofi cpposition al 17.

3D 20 SBE pelilion ar 21.

31 20 Key Bridge pelition at 4.
32 Gee Dell/Microsofi o ppasiton al 17,
2 See CWMU opposition al. 8.

34 052 4T CFR. § 15.711(R).
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D, Use of TY Channels
1. TV bands Devices, Wireless Microphones and Low Power Auxiliary Siatons

126, In tbe Second Report and Order, lhe Commission proibited fixed TV bands devices
hom operaling adjacent to occupied TV channels at this time, although it deferred a final decision on this
issue and kept the record open pending the developrent of additional information demonsirating Lhal a
reliable inethod can be developed 1o allow adjacent chanel operstion.”™ The Commission decided to
allow both fixed and personal/porable unlicensed TV bands devices 1o operate an chanuels 21-36 and 33-
51. In addition, the Commission allowed only fixed TV bands devices to operaie on channels 2 and 5-13
and op chamels 14-20 outside of areas where PLMRS/CMRS services operate.™ The Commission
stated that allowing only fixed TV bands devices 1o operale below channel 20 would ensure that some
channels remain available for use by wireless microphones and eliminate Lhe possibility of interference
from TV bands devices Lo public safety and other important communications operalions in (he PLMRS.
While it believed that the geo-location/database and Mode 1 operalian provisians of the rules would
provide & high degree of assurance that PLMRS/CMRS, Offshore Radiotelephone Service and other
authorized services on channels 14-20 are protecied, the Commission chose a more conservalive approach
1o protect the PLMRS/CMRS services from expecied high numbers of nomadic personal/poriable devices
and aflirmed its decision from he First Reporf and Order and Further Notice of Proposed Rule Making
in this proceeding to prohibit personal/poriable devices from operaling on channels 14-20.*" In addition,
in 13 major markets where cerlain channels between 14 and 20 are allocated for land mobile operations,
the Commission designated two channels between 21 and 51 - i.e., the first vacant channels above and
below channel 17 - whbere personal/portable TV bands devices could nol operate, leaving these two
channels availzble for low power auxiliary statious.*™

127.  Petitions and Replies. Adaplrum and Matarola ask that [ixed devices be permitted to
aperate adjacent to occupied TV channels. Adaptmm submils severel possible approaches for reducing
interference power to TV receivers, including lowering TV bands device in-band transmission power,
narrowing TV bands device Lransmission bandwidth, and lowering (he oul-of-band emissions lunit for TV
bands devices. Motorola argues thar the adjacent channel probition for fixed TV bands devices could
be Elimiur!.%IBd if the mleg allow for highly detailed lermin modeling that accurately predicts TV field

" slrength. .

128. DellMicrosoR, Motorola and PISC argue thal prohibiling personal/portable devices
below channel 21 is nol necessary beenuse the Commission has imposed rigorous geo-localion and
dalabase querying on Mode II personal/poriable devices and Mode 1 personal/pariable devices are umler
coutrol of a fixed or Mode II device®™ However, APCO, County of Los Angeles and LMCC express
concern bal inlerlerence protection relying on geo-location muay nol work as anlicipaled and thus oppose
allowing persomaliportable devices to operate on channels 14-20°"" Shure opposes permilting
peraonal/poriable devices Lo operale below channel 21, arguing thal TV bands devices would be less

5 See Second Report and Order 23 FCC Red 16869 (2008} al {178,
%58 1d. 51, 16859, 1148, |

7 See First Report and Order and Further Notice of Proposed Rule Making in ET Dockel Nos. 02-380 and 04-186,
21 FCC Red 12266, 12275 (2006) end Second Report ard Order 23 FCC Red 16859 (2008) &l §148.

58 See Second Report and Order 23 FCC Red 15862 (2008) at 9157
% See Adaptrum petition al J-3 and Motorola petition at 21.
0 goe DellMicrosofl pelition al 5, Molorola petilion at 11 and PISC peiilion at 25,

1 Soe APCO opposition al 1, County of Los Angeles opposition al 3 and LMCC oppesition &l 5. Molorola suares
thal concerms aboul operstion on channels (4-20 could be addressed by removing the peneral prohibiton on
personal‘porable devices operaiing on chennels 5-13. See Motorola opposidon ai 13,
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clfeclive sensing at [requencies below channel 21and that, it the inlegrity of the TV bands databese js
disropted, devices Lhat rely on it will pose the same inlerference Lhreal. as sensing-only devices®™ NCTA
opposes PISC’s requesi lo allow porlable devices lo operale on channels 5-13 due to concerns aboul direct
pickup interference ’

129. PISC requests that the Commission eliminate the rule provision reserving iwo channels
above 21 for wireless microphones in markels with PLMRS/CMRS operations. PISC argues (hal this
resarvalion is needlessly wasteful in that the Commission already provides wireless microphones wilth
more than enough spectrum snd prolection by excluding personal/portable devices on chamels 5-20.%
Rudman/Ericksen argues lhal il is not necessary to reserve (he first vacant channel above and below
channel 37 for wireleas microphones because the Commission can simply proiect a pointradius for each
wireless microphone in the ULS database.™ Sennheiser opposes elimination of Lhe reserved cheunels,
arguing that this would provide an advanlage for TYBDs over wireless microphones.”®

130.  Other parties support incressing lhe number of TV channels on which TV bands devices
may not operale 1o leave mare channels available for wireless imicrophone use. Carlion Wireless,
Mororola and WISPA recommend desipnating two channels in each market for nse by wireless
microphones ™ CWMU slates that it is imposaible to protect wircless microphone use for many
television produciions using only a [ew sate harbor channels,™ but it supports designating one channel in
each metropolitan area for use by eleclronic news galhering for situations when it is (mpossible to register
wireless microphone locations in advance®® NABR/MSTV requests Lhal the Commission expand the
current sel-aside of two channels in 13 markets to all markets and set aside addiliemal safe harbor
channels ®° Shure argues that six channels centered around channe! 37 is the minimum amount of
spectrum needed lo support itinerant users.”' Google opposes Shure’s request 1o prohibit adjacent
channel operation above channel 21, arpning thal Shure’s proposal would resnlt in no available channels
for TV bands devices in many or all urban markele and no economies of scale o make a nationwide
network viable*™ Google farther argues that adequate channels for wireless microphanes are available
below channel 21 and thal resiricting availzability above channel 21 would serve only to prolect wireless
microphones opetaring illegelly.?”

8 See Strure oppositicn al 13-19.

#} See NCTA oppasirion at 6-7.

4 See FISC pefitian at 17.

7 Cee Rudman/Pricksen petition at 10,
¥ Sew Sennheiser opposition at 4-5,

! Ses Carlsan Wireless opposition at 6, Motorola petition at 10 and WISPA oppositien at 7-8 (wireless
microphones should register in the TV bands database, access 1he database on the same wrms as TV bands devices,
and have co-equal, secomdary stats with them). '

B Cop CWMII opposidon at 10, CWMU cantends (hat the typical oumber of wireless microphones needed [or
varigus evenms is a8 [ollows: 50 fior an aversge Broadway musical, 155 [br a Monday Nighi Football mlecast with an
additicmal 40 fior 1he National Fooiball League, 1,000 for Lhe Super Bowl, and 250-800 for a polifical convention.

2% Cee CWMU opposition al 12. PISC argues thar blocking off TV channels exclusively for intermitient wireless
microphons use such as electronic news gathanng is a highly inefTiciem use ol spectrum. See PISC petilion al 18,

M Coe NAB/MSTV opposition al 20 (Lhe oumber of get-aside channels canld be reduced over tims as more
spectrally efficient digital microphone equipment is deployed).

7% gee Shure opposilion ar 16.
72 See Google opposilion al L5,
1,
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111, Decisipn. We aflirm vur minhal decision to prohikil fiaed devices [rom operatiog on
channels adjacent 1o occupied TV chanoels. While Adaptrum and Motorola provided general information
on posdible ways (hal [ned devices could opersle adjacent 1o cccupied TV channels, pejlber pary
provided snificiently detailed infonnation on Whe teclnical requirements lhat would be necessary 1o allow
adjacent channel operation wilhoul inderference and s1d] permiil operalion of TYBDs. We also decline 1o
change the designaled channels whers TV bands devices are prohibited Fom operaling and, in Uis regard
we also affinn our decision to probibil personal/porable devices from operaing below channel 2]. As
the Commission noted in both the First Report and Order and Second Report und Order. there is some
potential for inlerference to PLMRS/CMRS services oo channels 14-20 due 1o the nomadic nahure of
personal/pontable devices, and we are laking 2 conservahive approach (o protect Lhese services Imom
interference and prohihit operation of pereonal/prriable devices on lhese channels. 1n addition, we are
affirming the prohibition on personalfportable devices on channels below 14 o5 well Io belp eusure that
nnused channels rewnain available for wireless microphones and other LPAS devices.

132. We are revising our rules o reserve two chanorly nationwide where TV devices are not
permitied 10 operate (0 ensure that some specirum remains availzble for wireless micropbones and other
LPAS stations. Reserving two chennels nationwide will ensure that at least lwo channels remain
availahle for wireless microphones in all markets, These channels will be Lhe Hirsl channels oo either side
of channel 37 that are unoccupied by broadeast television stalions or, if no channels are avajlable on one
side of channel 37, tle first two channels nearest to channel 37°* These reservalions will provide
channels to accommodate LPAS operations that are nol al. fixed localians that would have been protected
upder the spectrum sensing provisions we are eliminaling herein. Such LPAS operzlions inclode
electronic news galhering and other lemporary on-site applicalions, where the opereling chanorls and
localions ere not known suflicienlly far in advance to register them in the database. We believe Lhat the
regervation of two channels nationwide, along with the additionse] channels wdl be availeble a1 Lhe vasi
majority of locations thal cannot he vsed by TYBDs, will provide mare than sufficienl spectrom 1o
accommodale the vast majority of wireless micropbone usage. This will ellow prolected operstion of 2
minimum of 12-16 wireless microphones and other LPAS #lations in 2 small geographic area®™ Purther,
the relatively low power of these stations limils their operating range to abouw 100 meters, allowing ¢ach
vacanl TV channel 1o be used a1 many locations in a TY market. We note hat in mapy arges inere than
two channels will likely memain available far LPAS statlons because fAxed TV bands devices are nol
permitied to operate adjacent 1o occupied TV channels and personal/portable devices are not permutted to
operale below channel 21.

133,  Recenlly the Broadband Action Agends announced an inlention for the Cammission 1o
imiliate rule making proceedings |0 increase spectrum efficiency and inpovaliou in varous frequency
bands, including broedcast TV spectram.”® In addition, (he Commission has inilialed a proceeding to
consider changes the rules for wireless microphones that operate in the TV bands.”” If the Commission
makes changes to the rules concerning the channels available for operaton for TV and other avtharized
services, the channels available for nse by unlicensed TV bands devices and wireless microphoass could

™ To clarify this provision, the two reserved charmels at a location are o be the same for all types of TVBD
operations, i.e., fixed devicea al any height and personal'portable Mode T and personal/poriahle Mode [ at benh
powrr levels. Thus, if the firer rwo nooccupied channels are adjacent o pcoupied chanpele, culy 40 mW
perscnalfpertable devices wenld be affecred by the reservations.

75 s discussed above, we are also providing for registration in TV bands damabases of the chanoels uged for
wireless micrephones at large perfbrmance vennes where more then 12 micropbones ace used in order o pmiscet he
wirelers audin gperations at auch tacilities from intederence caused by TYBDs,

% Soe “FCC Annpunces Broadband Action Agenda”, News Belease, rel. April B, 2010, se¢ also

hitp: oy broadband gov/planbroadband-action-agenda him!

T See supva para. 11.
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change, and any TV bands device or wireless microphone diat aperates on a channe] thai is later
designated foranother use would have to cease operalian oa that channel. Dwpending on the ning range
of the TV bands device, parlicularly persomal/poriable devices, ar wireless microphone these radios could
have a reduced operating range. We recognize Lhat the anlicipaied Commission procesdings introdnee
some uncertainty for manufacturers of TY hands devices and could delay their deployment. To avoid this
problem, manufacturers can desipn devices that have the capebility 1o rune over a wider range of
frequencies (hay iie mules currently permil, ol that incofporale measures to limit operation lo the
frequency range over which the device is centified ™" Mamsfacturers would therefore not have to redesign
iheir equipment if tha Commission modifies the permitied operaling Fequency range and could medify
their equipment certificalion (brough B atreamlined pmeedure”™® We also observe ihat manufacturers are
conlemplaling (hat devices ihal conoect 10 CMRS services, mobite and personal/ponable devices, whole-
home wireless networks and other wireless data systems thal will use TV white space spectrum will also
include Wi-Fi and Bluetooth conmunications technologies. ™

2. Fixed Licensed Point-to-Point Backhaid Use

134.  In the Second Report and Order, e Commission decided hat it would not be praclicable
to authorize the use of TV white spaces on a licensed basis.”™ It concluded thal the atiribules supporting
successful use of licensing - spectrum rights that arg clearly defined, exclusive, flexible and transferable -
would be difficult ta accomplish in ihe TV bands if we were 1o mainlain our goal of not affecting 1he
nterference prolection stams of existing services. The frequencies and amount of umsed TV bendy
spectrum will vary at each localion and could chanpe as other primary users enler the band ** Tnptead.
the Comunissian iecided Lo allow low power unlicensed devices Lo operate on the TV while spaces si
power levels no grealer than 4 waits EIRP. Firsl, il was concerned thel operalion al higher power levels
would increase the risk of terference in congested areas and thus could make sharing spectrum hetween
TV bands device users more difficul. Second, because the Commission did nol have experience with
uclicenqed wireleas broadband operelions in the TV bands, it decided to lake a caulious approech in
setling pawer limils ta minimize (he risk of interference to authorized users of the TV banda.®®

135, Penirians and Replies. FiberTower, Sprint Nexiel, COMFTEL and RTG (“FiberTower ¢1.
nl.”} argue that the Commission erred in failing to dedicate a porlion of the TV white spaces for fixed.
licensed uge. It siaten that all mobile broadbaml networks need wireless backheul and (hat there iz a
cnilical ahortage of apectrum available far that purpose.”™ FiberTower et. al. claim (hal the propagalion
characienstics of the white spaces are ideal for long range wireless backhnul, particulardy in unserved and

R T his may ccowr, or example, when a radic operales on frequencies m the U8, (het differ from the frequencies
thet the radio operates on in other cooniries where it is markersd.

3 Mamifacturers could certify 2 TV bands device as 3 soRware defined mdio, which is definad a3 4 Hmnsmitier in
which the operaling parameters including the frequency range can he modifiesd tdiough a software change, Sev 47
C.FER. § 2.1. A ranaminer in which the software i desigaed ar expeceed w0 be modified by a party other than the
marufaciurer must he certifled as a software delined redio and musr corpartle meamures 1o meure thal waly
software thal has been approved with the ranamirier can be loaded inw it. See 47 CF.E. § 2.944. A manuiachuer
can oblain approval o expand the frequency rangs of & previcwly approved software defined mdio thmugh a Clags
1II permissive change, which is a modificalion o an exsliog certilicatiou. See 47 C.ER. § 2. 104 3(h).

% See ex parte letier of July 19, 2010 o Julius Kospp. Chief of Ihe Comnussion’s Office of Engineering and
Technology fom Atheros Caommunications, Brondrom Corperonion. Consearch and others (19 companies and
organizalions) aL 3.

81 Soe Sevond Report and Order 23 POC Red 16825 (2008) ar 7 33,
W 1t al g 46.

™ 14, av 16847, 9106.

¥ Soe FiberTower pelition al 2.
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undemserved areas, end that becanse fixed poini-to-poini backhaul equipment 18 available now, fxed
licensed operations would spur jmunediate broadband depleyinent to unserved and underserved areas.™
It further slates that Lhe Comunission should lave sel aside six channels in the while spaces for fixed,
licensed nse in rural areas aud mlliorized fixed, licensed operations in (he white spaces in the third ar
greater adjacen! channels existing in any market,” FiberTower et. al. siates that given the ubigquiions,
nomadic ‘nature of existing and proposed unlicensed devices, it will essentially be impossible for the
Commission o auihorize licensed use effeclively afler unlivensed devices already occupy the same
lrequencies™ i requests that the Commission reconsider its decision before unlicensed devices are
marketed lo consuners. ™

136. A nmnber of parties oppose the petition of FiberTower, et. al * Dell/Microsofl, Google
and PISC argue thal backhaul is not an eflicienl nse of the white spaces, Llie wbile spaces should not be
licensed and the petition s repetitious.”®™ SBE does not believe that there are sullicient vacant TV
chaniels to permil backhanl nse. Community Broadcasters opposes FiberTower's request to reserve
channels for backhaul nse until afier the Class A and low power television digital wansition.™!

137. Decision. We decline to sel aside TV channels for fixed licensed backhaul use as
requesied by FiberTower al this Lime. As indicaled above, (he Broadband Action Agenda recently
indicaled #n inlenlion that the Commission imilizle rule making proceedings lo increase
efficiency and innovalion in varions frequency bands™ including the brosdcast TV spectrum.™ We
intend to cansider FiberTower's requests for spectrum for fixed licensed backhaul to supporl broadband
services {1 the broader coutexl of these fure procesdings in order o better ensure a comprebensive
approach lo wireless rural backhaul in (hese bands. We disagree with FiberTower’s conlenlion thal we
should not delay in addressing its request for aceess to the TV bands because it would be impossible [or
the Commission Lo anthorize licensed uses afier unlicensed devices occupy the TV bands. Boih fixed and
personal/partable devices are to rely on a TV bands device dalebase as their primary method for
determining available channels. If the Cammission makes changes to the rules concerning permiasible
channels of operafion, imposes geographic area resirictions or makes other changes 1o the technical
perameters lor TV bands devices, these will be laken into account by the delebase administrator in
determining available chennels for TV bands devices. Therefore, any TV bands device that operales on a
channel Lhat js later designaled for anolher use wonld cease operalion on that channel efler it performa ils
daily database check and the database indicates thal the chammel is no longer available for use, As we
move forwanl, however, we are inlerested in pursuing the question of whether we can accommodate
licensed rural backhaul in the while spaces wilhin the UHF bands, Therefore, Commission stafl will
evaluzle this poasibilicy over the coming months, and will formulate and submil a recommendation on

5 1. L 5. -
B 14 a B,
7 Id. al 9.

8 Jd. i 10,

*® Bor example, see Commmpity Broadeasters opposition ar 3, DellMicrosoft oppositiou ar 18, Google opposition al
19, PISC opposition a1 2, and SBE opposition a1 12, WISEA believes thal wireless backheul could be implementad
in the white spaces by allowing 20 wetts transmitter power in nel areas rather than reserving 16 mepaheniz of
specirum as requesied by FiberTower and others. WISFA opposiliou at 12, As discussed above, we decline 1o
increase the power limit for fixed TV bauds devices.

™ tee DellMicrosoft opposition ar. L8, Google opposition at 20 and PISC opposidon ar 2.
" See Cuinmhnity Broadcaater’s opposition al 3.
7 goe “FCC Anpotmces Broadband Acton Agenda™, News Release, rel. April 8, 2010.

23 hitg: it www, hroadband. poviplantroadband-sciion-acenda.iml
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nexl sleps 10 the Commissioners by e eod of 2010,
E. Cther Issues
1 Cruzda/Mrezice Border Aress

138.  The allotmernl and assignment of TV chaunels in the border areas with Canada and
Mexico are subject 1o agreements with each of those countries. Low power TV assigiments within 32
kilometers (20 miles) of the Canadian border must be referred (o the Canadian authorities for approva) ™
In addition, low power UHF TV stations thal are located less than 40 klometers (25 miles) from Ibe
Mexican border, and low power VHF TY stations thal are less than 60 kilometers (37 miles) from Lhe
Mexican border, musl be reterred to Lhie Mexican government for approval.”™* '

139.  In the Second Report and Order, the Commirsion decided (hal fixed TV bands deviees
sbould oot be permitted to operate within Lhe border areas specified in (he Canadian and Mexican
agreemuents uatil it s au opportunity “to uegotiate any necessary changes (o those agreements wilh
Canada and Mexico."™ The Commission stated (hat fixed TV bands devices that operate with culdoor
antennss gl an E[RP of up ta 4 watls “will be somewhal similar in operatian (o low power TV stations,”
and thus decided “in keeping with the low power broadcasling sgreements wilh Canada and Mexico™ Lhal
TY baods devices must comply with the distance separslions from (he border specified io the
AgTEEINCDLS " The Commission also applied the same distance restrictions on the use of lower powered
unjicensed personal’partabe TV bands devices within the bonder areas “1o avold any uncertsinty in
adminjsering the agreements with Canada and Mexico.™ These border distance restrictiona will be
enfarced for fixed devices and Mode II personal/poriable devices through the use of their geo-location
apd databage access capabilities, Dwevices operating in Mode I withowl 2 geo-location/databese access
capability will be prevented fom operating in Lhe border areas in (hal they will operate relatively close to
ah 8390ciaied base slalion {fixed or personal/poriable) that uses a geo-localion/dalabase access capability
that will keep it from operanng in the border areas.

140.  Pesitions and Replies. Tribal Digial Village {TD)V) asky that the Commission recansider
iy decigion Lo ban the use of TV bands devices io the border areas with Mexioo pending conclusion of
nepoliations wilh Mexico under the TV hroadcast agreement with the U5, which could delay the
iutroduction of uew services to their communites.™ TDP wgues (hat the Commission atfers no reasoned

™ gSee Working Arrangement for Allotment and Assigramend of VEF and UHF Television Broadensiing Chanrels
urder the Agreament berween the Govermment of the Unired Sigies of Amertro and the Gowrniment of Canodo
Relating fo the TV Droadcasting Service, daled March |, 1989, This agreemenr is svailable on (he Commisaian's
web sile ar ttp://oarw. foe. goviib/rand agree/files/can-be/ean- tv. pdf.

B See Agreemient Amending the Agreement Relating to Assignments and Usage of Television Broadcasting
Channels in the Freguency Range 470806 M (Channels J4-6%) alvng the United States-Mexico Border, daied
November 21, 1988, This international agreement is wvalable on the Commistion’s web site sl
http:/fwww. foe gow/ib/'sand/agree/files'mex-bo/lpuhfbc.pdf.  Sew alsw, the untitltd amendment o the United States-
Mexican zgreement &n VHF stations dated September 14-26, 19%%. available cn the Commission's web gite at
bttp:/ferww. foe. gov/ib'sand/apree/files/mex-bi/lpvhibepdf.  The agreemenls may reqoire coordination at piaster
distances from the border depending on Lhe ERP and HAAT of the LP'TV slation.

P Sec Second Report and Order 23 FOC Red 16897 (2008) al Y] 265,
14
P2 1d. aL 16897, 1 268.

™ See Tribal Digital Village petitiom a4 1-2. Tribal Digilal Village (TDV) iz a consartiom ol 19 federally
revogaized American Indian wribes locased in Sap Diego County, CA. TDWV operales an exlensive conumuonications
nerwerk supporing Tribal municipal buildiogs aod programs and is interested in using TV bands devives for
communiry nerworking. Pacs of TDV's network Lie within the exclusion zones along the Mexican border under the
Commission's rules,
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suppori for its decision.™ I argues tlat the Commission did not explain why it rejected arguinents (hat
the TV breadeast agreement wilh Mexico does oot apply w0 unlicensed TV bands devices, nor why it
concluded that the TV bands devices would be “somewhar gimilar o opération ta low power TV staljions™
as a basia for its decision. TDV asks thal, if the Comuniasion detcarmines that the existing agreemenl.
requires coordination with Mexico, the Commission should consider whether it cau address ils cancerns
by enlering information on Mexivan siotions m the TV bands database, Uiereby salisfying the purpose of
the agreemenlt Lo avoid inlerference. or by decreasing Lhe size af the exclusion zajied in the border areas
lor unlicensed devices using varishle power™ PISC believes that the Commissian slould re-examine
the border exclnsion zone because TV bands devices are uulicensed devices, not broadcast stations
covered by those agreements ™

141.  Decisivn. We are modifying our 1equirement for the operation of TV bands devices m
border areas wilth Canada aud Meaico, as discussed below. At the owiset, we clarify Lhat unlicensed
devices are nol. covered by the TY lroadcast agreements willi Canada and Mexica, and thus we do not
need Lo negotiate changes Lo those agreements as we slaled in the Second Report and Order. We have
historically applied Lhese agreemenis o licensed operabons which are well-defined and readily idenlilied
under onr rules and in our datebases, charameristics which do nm apply to unlicensed devices.
Nonetheless, becapse TV bandy devices will operate in the same frequency bands and on the same
channels as TV stalioas in those countries as well as iy the U.S., albeit at lower power than licensed
stations, we are sensitive Lo the need lo avoid causing inerference 1o TV broadeast operations in Canada
and Mexico, We find merit in Tribal Digilal Village's snggested option lo protect Canadian and Mexican
stations in the border arcas by inclnding information on the Cansdian and Mexican staiions in Lhe TV
bands dalabase a5 protecied services within those couniries™ We will do so, thereby ensuring Lhal
stations 1o Uwse countries will be protecied (o the same level B9 stations in the U.8.™ We will disvuss
our decision with Canada and Mexico to ensure that information on thelr operations iy the dalabase will
be limely and accumate.

L Transmitter IDs

142, In the Second Report and Order, the Commission required fixed TV bands devices Lo
tranamit identifying information to ensure (hal they can be ilentified if interference oconrs ™™ It required
the idenfificetion signal 1o conform lo 2 standard eatablished by a recognized indusiry standards setling
arganization and slated thal it expects the identification signal 1o carry sufficient information to identify
the device and its location,

14).  Pentiops and Replies. Motorola requests thal tha requirement for Gxed TV bands devices
1o transmit an identificalicn signal conforming to a yet-tg-be developed indusiry standard be eliminated
because the requirement could constrain syslems to support a particular modulation and deley TV hands
devices enlering the marketplace due to the lime required for the development of a siandard.*™ Adaptrum

W0 2 a1 34,

MYy al 8.5,

32 See PISC opposition at 23.

¥ The requirement thai TV bands devices operate heyond 2 minimum distance of Lhe prolecied coutour of co-

channe| or adjacent channel TV starions would oot apply o Canadian or Mexican sigoals received within ths [0S ;
those slationy are only o be poteclad fom mterference wiihin their natbional borders.

*™ Because we are maditying our rules on this jrue, we do not sddress TDV'3 argument (it we did not explain
how TV bands devices are somewhat similar 1o Jow power TV staiions as a hasis for our =arlier decision oot io allow
TV band= devices o operale in (he border areaa.

M See Secomd Report and Order 23 FOC Red 16847 (2008) a1 104,

W6 Soe Motorola petition a1 22.
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