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71 . Petitio11s a11d Replies. PISC EIlJIles lhal the 4 watt limitation for fixed devices needl""sly
burdens the promolion of more affordable broEldbaod deployment in ruralarell:!, and requests that higher
power be permilted for lY oonds devices operuling ou ch:mnels separated by 12 megahertz or more from
a digitallY .t:ltion.''' WISPA stat"" thai. the limit fur fixed devices could be i""reased to 20 watt. of
lran,miIler power to facilitate more efficient and economical nse of lhe while spaces, and that the
Commission should adopl proteclion criteria !hat permil operetion of fixed devices at increased JXlwer ....
lhe di,lance from prolecled signals increases.''' Motorola supports PISC's and WISPA'. requests to
increase the power of Iixed devices, while MSTVINAB opposes tbem.''' Sbure oppo= WISPA's
requesl, slatiug thai devices al this power level would iulerfere with wireleilS microphones far beyond the
I k:m prolection radius.'''' SBE oppose,; higher power far fixed TV banda devices becaW<e of the
increased JXltential for interference to low power licemed Illations lhat are entitled to protection.'4l
NCfA Opp08e!l 10 !be requests of PISC aud MOlorola 10 iuerea"" the maxillll11ll allowable JXlWet of TV
bands devices due to =em.l about direct pickup interference,'''''

72. PISC believes thai per.;onallportable devices thai. rely on geo_localionldalabaae lookup
sbould be able 10 operate witb power above 100 mW jfthe device ill sepllrllted from a Iicem;ed ""rvice by
two or mOre available channel•. '" Adaplmm argu"" that Ihe power lin,it for personaJlportable lY bands
devil:es sbonld be increased to 250 mW but does nm provide a clear der;cription or analysis of bow
devices could opemll: al this higher power level wilhoul posing increa'led polential for inteTf=nee.'"'"
Shure 0PP"'-''''' thi. request, arguing thai. a 250 mW TV bands device near the edge of a wirel""s
microphone's protected wue could inteTfere with lJ\e Inieropbone.'" Motorola requesla that a lIl8llimum
JXlwer level of 4 watlll EIRP be allowed for \lehicle mOWlted mobile devices thet are wirelesoly lethered to
a flxed device or that have a=a to a dalabaae, and suggests that marketing ofdevices could be limited 10
user.; defined in Part 90 of the rows,'''' SBE oppose;<; reque;<;ts for higher power, arguing thai the rules
adopted in !be Secolld Report Qlld Order are already iDlldequate 10 prevent intenerence.14

'

73. Adaplrum submits !hat sensing-only devIces 8honld be permitted 10 operate up 10 100
mW instead of 50 mW, arguing thai. !be 50 mW limil is arbitrary and w"" nlJl explained in !be &colld
Report olld Order, and that a higher limit would provide an incentive for developern to p\18h the envelope
in sensor performance.'" PISC also requests a power increase 10 100 mW fur sensing-only devices,
arguing that 50 loW is insufficient for spreading connectivity beyond a ~ingle room and would not allow

l>1 See PISC pedtion al 10.

m See WISPA petidon a, 15. CarliOn WireleilS and Federation nf Inlemtl Solution Provi<L::rs ""lJP'I'I WISPA'.
request for bighn power. See Ca'laon Wireless opposidon a, 3 8lId FederadoD of In......... Solutio~ Provider>
oppo,iliOll al3.

m See MOlDrnla opposition al II 8lId MSTViNAB oppo,ition a, 7.

L<O S"" ShUJe <lppnsidOll at 10-12,

L4l See SBE opposition oj: II.

14' See NCTA opposition "I 6-7.

14' See PlSC p"utioo a,l2.

144 See Adap!rum po:tilion a15,

14' See Shure opposiJloo al13.

14' See Molorola petition aI16-18.

14' See SBE llPl""'itioo aI6_7.

l4' See Adaptrum petition al 9.
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'"esh networking of devia::s.'" Shure lIIgue" that a laa rnW TV blllld.i device would inl.ertere wilh
wireless microphones located beyond thf, range at whicil Q -114 dBm smwg car,bilily could del.ectlhe
sig.nul~ ofwirej~smicrophones operaling at thf,ir typical ~p",atlllg power levels.' ,

74. Some parties argue thai the maximum pennil1<><l power for personaVportable devices
CJpUllliog Un [mil udjacenl channel .hould be reduced.'" Sbure lIJSUe. Lbal p"'50nallportable TV band/;
d~"ice fint odj""eul ch.1.lltlel opetaliCJn& will harm iJU:UDJb""t authDrized serviCe-! and should be limiled lu
a mUmlUJll power k~eJ of 10 mW, which.i.l comparable 10 the power used by wirele1.l microphone:!.m
SBE also argues Lb.al thf, 40 mW power limit for adjacenl chennel operatiOll by p"";;onIlllportable devieeo
i~ 1<:>0 higb ond roils to provide an adequale le~d ofprotection for te\eviaion viewen. '" It furtI= M,nes
that the Commi.,;on', walysis used Incorrect DIU rlltiua OIld made incoJreCt "'lsumptiona «JOOOrni1l11
antenna dis"Till'\in~tion, interference diolances alld modulation typeI3.'''' SBE argues thai mobile DTV
receplioll .hould be protected II u di!lti1oe<> of 2 md.","".'" RudmanlErickBen lIJSUe that tbe u."""",d 3 dB
polarization discrimination [aclor bt1Woen verticlllly polarized TV band~ device antrnn!lS and DTV
""tellIlas i. invalid becau"" mOllY Dl\.' ",aliona .:mploy elliplical or circulllI polarizalioo, oo.:k of TV sel

allte'liUl loops thai have vertical pCJlariZlllion lin: often .ru;ed and the an[ennas of pen;ooallportable TV
b"",,", devices can have OIly orieolJlhol1.'" MSTVfNAB claims thai a pen;ouallportable device operating
al 1.5 ,"W 011 the finl adjacent clwood win nCPI protect over-the-ait broadcalls at the noise-limited
conlom level, and lhal thf, power Iewl. ad<>pl.ed in Ihc Secmld Report and Order lin: inldequate 10 proteel
rec"Plion of new mobile television ..,Nice•. '" However, DelllMicro.oft argu~. that speculation about
future bmadca",. service does not justify reiilrictiOllli 011 adjllcent cbaoo<:l pow~r !odIY.'" Google and
PISC belie~e that tighter reslricliolLl ou adjacenl channel operation would orok( TV baud/; devicCll noo
viable in major mar"""". ,.- NeTA oppos~ 10 lhc requeots of .A.d.1ptrum, PISC Md Molorola to inl:rear;e
the maximum allowable POWC'f of lV bands devices "'l well as PlSC' ~ reqllest t.<) allow portable devia::s
to operale 011 chalUleb Sol) du( to coocerns ahoul direct piclrup interference.''''

75. Se~enl parti~ request lhal we adopt a power spectJBl derUlil)' (PSD) limit. IEEE 802
slJlles lhere i~ a need 10 aUow TV bands devices 10 opernte with narrower b""dwidths while Ull!i!ltllinln'
thf, .same level of Jl7OU'CIion w incumbentl IlUll would be provided if thf, tmnsmitter power Win lipread
oYer a wider cbllllllei. It recoDlIIU:nd/; specifying a maximum power spllCtral density limit of 8 dBm
(conducted) in a 3 Uh bandwidlh, and requiring the minimum oc.cupi<><l bandwidlh ofa lVBD Bigo:>.l 10

'49 S~ rIse petition a123.

'''' See Slolre opposition al 12-13.

'" Some pune" alro ""gIIC l1:la1 penlooollponable 0:10-,;".,. should nol open'" on fin<ladjacem chana.I.; tN. i..... is
6i""....ed belaw in the """lion "1V Channel Us..:'

", S•• Slolre petition al 7. DelliMicrosoftllnd Google oppo,,", Sbure'a request. S.. DclIIMiaoootl oppooilion at 5
....d Google oppo<ilion at 15-16.

IS'S~ SBE petitiOll at 2·3.

,.. Id. aI ~-8.

," Id. aliI.

"I See RudmoniErickoen peUhon at 12 Md SHE p<lilion a,S.

'" See MSTViNAB oPl'ooiboa al 3

'" See DellJMicrosoft oppo,ition al I~.

'" See Googl. "'Ply to oPJ>"iuOJ18 0,7 ....d PISC opp<><.ilion .. 19_2Q.

'Ill See NCTA oppo.ition '" 6-7.
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be alleast 50\l kHz to difterenliale belweeo a Part 74 wireles~ microphone and a 1VBD.'" SBE believe~

LhaL emissioI\li nom TV Mod~ devices should be required 10 be wideband and ooi.ie-like with a minimum
bandwidth of ~.5 megahertz and power measured over a 6 megahertz bandwidth.''': MSTVINAB argue~

LhaL TV Mod. dl'-vice "",i",ion. should be required either to b~ve a millimum bandwidth of4.5 megahertz
or to coulply wilh a ma:llinUID PSD limil in a narrower haodwidtIL ,...

76. DcciJ;o". We are nol couvmced by the petitions for recomideTlltioo lhallhe power limils
fur unlicensed TV banlI3 can be increued withoul aho incre;U;ing the poteol.ia! for interference to
authorizedservice~ "lid therefOl"e lII"e dfinning the power limits for fixed and peraonaVportable device.
theCommiaaion adopled in the Ser:ond Report o"d Orde~. In addition, ... cii.cussed below, we do nol find
thet the power level ofTV banlI3 devires sbOllld be re:ltricted to pro=t again/;r. direct picl<-up inlerference
to cable and salellile TV service~. We do, [lowever. recognize Ill.: o.xd to address power cooBideratioJl'l
in TV band, device ~i~aJ, thai oCIOupy Je.. thal\ !he full bo.ndwldlh of a TV channel and therefore are
amending the rulCll to in,lude po:>wer 5peClral deWily limi18.

77. We decline to inereaae lh<; 4 wall EIRP power llmit for fixed device. and nme lhat the
Commi&Sion also conoid"""" a.nd rejecled a higher power limil far fixed devices in the Second Report and
Order.l"" While the C<;>mllli~~ionpreviou.ly obll:f'too ,hal tbal: an: advantages to higher power level. fur
ii)(ed devices, ou<:h as reduced i"ftasuuclUre cotlS Illld ill"teaied service ronge,it did not adopt a lrigher
power limil due 10 OOO<'ml!' about inClU.!ed rial< f>f interference in coogested areas and a lack of
experience wiLb unJiI:e"..,rl w;releo.o hroadband oper1llioI\li in the TV bend.. We also recognize the
increa.led ranse provided by npeTIIliou at higher pnwer lellell would b" partlcularly desirahle far some
applicaliono, IOduding run.! .""";ce and mobile "l'"",bllM .. suggested by Motorola. We alllO
undersLand thet there may be !itll8tioD! where radin commumcalioM f"",iliti... cauld "penile al higher
power in 1V wltile ilJ'"= without canaiug interlm:nce. However, we oontinue to conclUde !hat hecIm""
the exlend&d range of auch devices wauld aignificantly in=ase the pcrI",,:ial for inlerference and also
make it more diffi<:ull to identify ~ources of illLerference, il would nol be appropriate allow Irigher power
for unIice:nsed TV band. llevlcea at!hia lime. Indeed, such operation would be more appropriale under a
liceuied regime of regulation. We are therefOl"e affirming the Cnmmi811ion's previoul decillion Oa fixed
device power h:~els;we could re-viiit the iasue of higher power level. for TV bands dl:vio= on a Jicen:led
ar unlicensed bases al 50me point in the future as may he appropriale

78. We are retaining the cum:nt 100 mW lIIlIXimum trarulmitler power limil for Mode I and
Mode n personaVportable devices and decline 10 eBtahliah a new claBs of higher power vehicle lII(Iun~

partahle devices, A-'J the Commission noted in Ihe &co"d Rqxm o"d Order, ptTSonaVpo:>rtable device,
genenilly poae a greater riat of harmful inlerference 10 authmin:d operations !han fured de'lO= bea.ule
these devicea will change locationo, making identification ofboth l1IlIII5ed TV frequencies and the de,lee.
LbemselvC!i, if interference OCCur.l, more oomplex and difficull,'''' The CommiwOll al90 noted the
BigniflC80t di~tances al which interterence cauld oc.::ur from a personal/portahle devil:e operating: 81
greater !han 100 mW would make il very difficull to identify a device thaI is the source of intnfen:nce.'"
We therefore decline to inc:realle the power limil for personal/portable dl:vio= althis time.

79. Additionally, we are retaining the 50 mW power limit for .ens.ing-only de,lcea. The
Commission staled in the Second ReporJ and Order lhat the prolotype TV bandII de,'iCCll il tested We,.,

L.t S"" IEEE 802 petilion al 5.

,..: See SBE petition a' 13.

"j See MSTVINAB oppo.ilion a18,

''''' See Second Repvrtll..d Oroor 23 FCC Red t6S47 (2008) a<,106.

'O<!d. al 16849, 1116.

'" Id. at 16840, '84.
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able \0 sense lhe pre;;ence of signals from incumbent services uuder some conditions, hut were unable 10
do so in othe~, ~uch as in noisy environments or iulhe presellce of iiIroug adjacent channel signa1l!.16' It
further staled that llwoe (..elOrs made it difficnlt to fully validale lhi: perf=e of sensing rnchnology
and develop standard'l 10 ensure lhal devi= relyiug On seru;ing alone would not Cllwe interference.
While lhe Commi..ion be~eved thai these problems could be solved and decided 10 pennil >en:ling-only
devices, it decided to limit these devices to 50 mW rather than 100 mW a5 permitted for <JIber
personal/portable devices out of an abundance of caution wilh regard to their interfurence potential'"
We fwd that lhe Commi811ion provided an adequ:rt.e I1ltionale lor lila 50 mW power limit for seruing-only
devices md decline \0 cbHDge the power limit for Lhese devices at this time.

80. We also decline 10 reduce !he maximum perrnilled power for persouaVportabJe devices
thai operatc adjacent lD occupied TV challnela, In the Seco,w Report and Order, lhe Commission
recognized lllal lllere is a potelllial for TV ban<b devices 10 interfere willl TV reception on adjace.nt
cbannels, bul. found that sucb inlerference i. unlikely 10 ocCUr in lhe majority of situalions if !.I", power
level I. kept low. All with any Lalerference analysis, certain IISsumptloll8 were made concerning facton;

auch lIS the separalion dislance from !.I", poteulial source of inlerfer"""e 10 the receive anlenna, the
cbarnclenstics of lhe receiver, the type of tran&lllit and receive anteunil.'i and any intervening lerrain or
obs=les. The pelitioners are essentially cb.ellenging the lISilUmptiOllllthe Commission used in ita analysis
iLL !he Seco,w Report a,w Order. We find that lhe Commission made reasonable IISsumpliollslllld are
npholding the 40 mW adjacent cbannel power limit. Specifically, we ohserve thaI interference 10 TV
reception from a tran....iller on adjacenl channel would occur anly when an adjacenl channel signal level
i. subslantlally greater lhan lhe received TV .iignallevel. Thus, adjacent channel interference would be
mOllllikely to occur in weak signal ar""" wbere an ouldoor rooftop anlenna i. needed. In such situations,
we find the Commission's llB8umed separation distance of 16 meters from a TV banda device 10 a rooftop
TV antenna to be reasouable, lIS well w it. as>Ulllplion that the receive antenna will have borizontal
polBrizalion while !he TV .bands device has vertical polBrizalion and that sucb a configurnlion will have a
3 dB polarizlllion mismatch.

81. We find that ,,""wning a TV receiver em reject adjacenl channel signals id: a -33 dB DIU
ratio is Ie8sollllble because IlIIIDy receivers telltel! by lhi: Commiasion have better performaIII:C than thi.,
and becaIISC TV bands devices will comply wilh the slringelll emisBion limits in the rules OIlt-of·band
emissiollil, whicb will limil emios,ious in lhe adjacenl channel thaI. could cawe oV<:l"load inlerference.
Fur1her, while SBE diiiputes the values the Commiasion lIsed for TV antenna gain, it appareully
conaidered only aignals in lhe hnrizolltal plane antenna pallern and not the additional alleuuation re8ll1ting
from lhe venical difference in heighta between the receive antenna IIlId TV bandi device. We nole the
argumenta of SBE and MSTV !hal the COllLmwion should DSilUme a separelioll diiilwlce of two meters
from TV bands device. 10 mobile DTV I,.;;eivers. However, neither party provided an inlerference
analysis or informalion aboul !he chanlcteristics ofmobile DTV receive~, such lIS lhe aCll.'lilivity, adjaeem
cbannel DIU Illtio that can be lDJeraled, antenna gain or direclio~alitylbal cculd benaed in all interference
analysis.

82. Wilh regord 10 Sbure'. reqnest lbat we reduce lhi: maximn:nJ. power of TV bands device!l
operating adjacent 10 occupied challll"ls, we note lbal wireless mi<:ropbones opeIIIlillg under the Pert 15
wniver are permi"ed 10 lransmil with up to 50 mW, while Pert 74 lic",,-,ed microphones are permitted 10
transmit witb up 10 250 IUW. AiBo, TV ban<b devices lunal we transmit power control to opeJate with the
minimlnll power nceessary for reliable communicatiOn! and will therefore often operate at power levels
below 40 mW. Thw, there is nO significant power dispBrity between wireless micropbones and TV bands
devices. Further, '" discussed below we are r"'luiring TV bands device. lD comply wilb power spectral
density limits and 10 spread their energy to some degrce within lbe TV channel of operaliou, while

", !d. ar 16895, 1257.

'" !d. at 16895, 1258.
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wir'e!e~~ microphones operate with a relaliwly narrr>w bRDdwidth. The f"~l thal wireleilS microphone.:o use
nanuw baudwidth~ ~Olnparerl tr> TV banw. devices means that the interference potenlial /Tom TV band!;
devices is reduced because" wirele.. mic.rophoue receiWJ" will receiw ouly a portion of the energy
tran~miltedby a TV band~ device.

83. We "lll"e lha.! a PSD limit would help JIITIlecl autho,..u.,d service~ in the TV hIlIld:l RDd ore
therefore r"'luiring that the CQnducted output power of fixed and per50oallpoI1ll.ble TV baDd!o deyicn
comply with PSD limil.. In [he "b~ence of a PSD limit, multiple devices with lrnllsmit bandwidth,; of
.ignificalltly Ie» lha.n 6 megwrtz CQuld sloare " ~ingle channel, re>"U1ting in " total transrniltrd power
within <I chailReiloignifi<;ll/ltly grater thaJithe power limils for fixed or per.onaVportable devices. A PSD
limit will probibil bigh p<Jwer canceT1lmlionii in " ~ingle channel, wbich will reduce the iuler!erellDe
pOlenlial lo TV .tJIl(QD.II snd otber services in the TV band/;. We are basing the PSD limit WI the
mu'mum permi.sible condu.:ted output power iipre8d across a tnlrJ/;mit bandwidth of 6.0 megahertz. the
full b""dwidth of 0 TV dWlIlel. The resulling conducted PSD limilil in a 100 kilohertz bandwidth are
167 mW (l2.2 dBm) [oJr fixed devices, 1.67 mW (2.2 dBm) for personal/portable device~, 0.83 mW (-0.8
dBm) for sensirIl!-<luly pe..onaVportable devices and 0.7 mW (-1.8 dBm) fur pe..ouaVportable I!cy;cea
o;.peral;og. adjilccntlO occupkd channela. We are adopting these PSD li'nilJi. We decline, however, to
adopl minimum bandwidth requiremenlJi ItiI requested hy IEEE 802 and SBE. We find that a minimum
bandwidth ~uiremetlt cDIlld unno:ce;,Mily con.o;lrlLin the type. ofmodulatiOlllhat CDIlld be used with TV
banw. devicea IlJld i. nol neceaaary because the PSD limil bas the same effi:ct ofprevenling high power
le-vels in a TV chlrt.noe1. We are st'D cLuifying thai a device that operote:l across mo~ thaD one 6 MHz
TV chaMel i. s~lJ mbjeolto the uw:iml>rn power lImIt.! in Sections 15.709(8)(1) and (a)(2) oflbe rule.
lbe .lJow&ble power does !lOt in<:rea&e with use Dr additiDnal bandwidth beyOlld 6 rDe@aheru.""

c. Oul utBond Emjuion (DOllE) Limih

84. In the Seeo~d Report aJ'Id Order, the Commi••iWl ~qrrired that TV band:! device
emiSSiDns in channels adjacenl. 10 the occupied chaDJIel be .nen\l~te<:I .t least 55 dB below the bigbest
aWJ"age power in the occupied channel. Emi.siWl meailllll:lIlenlJi in both the occupied channel And the
adjacent channels are to be made wilh a minimu:m rellQJu(;o!l bandwidth of 100 Jdh ;rnd an average
detector.'"

55. Pclifill/IS and Replies. Several parties requesl that the CommlsalOll modify tba adj=t
cbanni:l emission limils. IEEE 802 belie....,. thot the adjacent cbantlel emiaaiDn limi15 sb<>uJd be defiDed
relaiive 10 the maximum allowable power in a 6 megabo:r1l; bllllltwidth, and thai adjacent ch.armel
ern.i&sions should be measured in a 100 !<Hz bandwidth. l7I It re=ds that \he required lIIt1:Ilualinn in
the adjacenl channel be increased from 55 dB to n.8 dB to cvmp=<ate for the differing bandwidth,; il
recommends for measuring in-band and oUl-of-band power. IEEE 802 argue. WI witbmn these c1lan@es,
the maximum permitted adjacerlt chBnrwl emissions wauld be higber wben u lImlBmil bandwidth Df less
than 6 megahertz is used, becaUBe Ihe power of adjacent channel (miSSiODS would incre..e by the same
amount thai the power of the IIans.mined signal iu=ases wilhin the 100 Jdh meailllll:lIlenl bandwidth.
Molorol. requciiIJi that the Commission clarify that the limit is 55 dB allenuation from Ihe total in-band
power trrIIll<mitted by the TV bllJld/; device, IlJld lhat <>ut-of-band power .hDUld be muaBUred in a 100
irilobertz bandwidth.'" Molorola al&o requests thet If the COrmniasiDn nwnlairui the current emission
me.mrernenl. procedure, the minirnU\1l required e~nuatioD i1hould be reduced from 55 dB tD 35 dB
bee.we an alienuatioD of55 dB in adjauot clw=l" is diflicull II' meel in cOll!lllIIler equipment operating
at the pI''''''' l.,,·el. po:rmiltl:d by the Couuni..iou

,,~ See 47 C,FK § I~.71)9(.)( l) and (11)(2).

'''' See4'1 C,F,R ~ 15.709(0).

'" SeelEEE 802 pelilir>n.' 5

'" See MOlOrole petiti"" 8t 23
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86. The Wi-Fl Alliance requests th~t the Qlmmissioll apeclfy the attenuation in channel~

adjacent 10 the operating channel referenced to the average total power over the operating bandwid!h, and
that emissiou~ mea~ured in a 100 kHz bandwidth should be al leasl 39 dB below Ihe average total power
over !he opernling bandwid!h.'" MSTViNAB argues that adj~cent cbannel emi~siona ahoold be
mell5llIed relative to !he maximum ~llowablepower ill the 6 megahertz operoLing ciJannei and oppose the
requeaLs of MOlorola IIlld Wi-Pi Alliauce because they would allow higher adjacenl channel emiiilliollll
than !he currenl rules. 114 RudmanlEricoon claim thai the ·emission mask:' i. inadequale for VHF TV
bauds device operation b..,ause the Commission did nol cowider the protected contow- values for VHF
DTV stslions, bul they did uot recolllmend an ahemalive.m

87. Deciyiofl. We are modifying Ihe ruie for adjacenl clLaluLel emissions to require lhat
emiS-ilions be measured relalive to !he lotal in-hand power in a 6 megahertz bandwidth, rlIlher Lhan in a
100 kHz bandwidth. This change will addre.sa the COnCerns raised by pelitiooelS that the m83/;ured in·
hand power In a narrow bandwidlh will val:}' depending upon the baudwiIlth of!he Irnn..mlled Iligna!. We
will contiuue to require lhal !he adjac=l. channel emissioI15 he ffieaSIUed wi!h a 100 kHz bandwidth,
hecame .. wider bandwid!h would nol he able 10 resolve emiiilliOllS localed just onlside the channel of
operolion without being aff""ted by !he in-hand power. The lISe of a 6 megahert.z bandwidlh for
=uring the in-band power meaD/; that a higher reading will be obtained ns compared to nsing a 100
kHz handwidlb, because the wider bandwidth will capture all !he energy ill a cbannel rnther than only a
p:>rtion of thai energy. The 55 dB allenualion lhal Ibe Commission adopted fur adjacenl channel
emissiona was hased on Ibe ll88wnplion that identical handwidths w011id be UBed to measure both in-band
and adjacenl. channel power, so we agree with IEEE that !he cunently required 55 dB allenuation ah<JU.ld
be increased 10 reflect the increased in-hand mea~uring baudwidlh while ptoviding the same level of
adj~cent channel protection. As noled above, We will assume the IIIlllI.imum trlUWIIit bandwidlb used 10

be the full 6 MHz channel. We will th=fore baJie the inerease in adj~cent channel attenuation on a
bandwidlh ratio of 6.0 megahertz/IOO kHz or 17.8 dB. Thus, we are revising the required adj""ent
channel altenuation to be 72.85 dB.

88. We decline to reduce !he required edjncent chaunel allelluatiOllIlll requeiiled by Molorol~

and Ibe Wi-Fi Alliance. Adjacenl channel emissi<lll'l from a TV brnds device appear as co--channel
emi8.liOll' in an adjacent channel used by a TV stalioo or other anlbori1.ed service. Personal/portable TV
banda devices are permitted to operele wiLhin the prolected conloUl"!i of adj:u:enl channel TV <Ia1iOll'l, and
fixed TV bands devices can opemle as clo!le as 0.1 k:.ilometen ootaide !he contoWll of ~djacentchannel
'IlltionB and al significantly higher power than pernonallport:l.hle TV bauds devices. For these reaaOIlil, we
find it n"""""arJ to limit adjacent channel emiB&lone to Ibe extent practicable to prevent interlerence to
adjacent ciJanllel TV alationB and o!her alllhorized BerVicell. We decline to modify !he adjacent channel
emiBsiolLll linli~s for Ibe VHF band as reque<led by RudmanlEriclumn because !hey failed to dellCribe or
provide a jwtification for any specific changes to Ihe rule•.

d.. Direct P1dw.p Interference

B9. In the SeCOM R£porl (l"d Order, the Commission recognized the concerns of cable
interests regarding !he potentiai for direct pickup interference and their position thai power levels should
be limited 10 a leBser value."o It noted lhat FCC lrtaff tem of Utree digilal cable ready receivers, and
anecdotal tests performed by the FCC .Iaff in !he laboratory and field, iodicated that there is ;;orne
polentiai for direct pickup interference to cable service from TV banda devices. The ColllDliBsion
observed thllt Ibis direct pickup interference occurred at relalively close disWII:es wiLhin the user'.

m S"" Wi-Fi Allilloce petition at 5.

174 See MSTVINAB opposilional 8.

m See Rl1dlllalllEricbon petition aI 10.

176 See SlU:ond Reporl aM Order 23 FCC Rro 16852 (2008) at Y126.
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premises and could be corrected by removing consumer-installed splitter-.; and wmng that effectively
reduce tbe shielding of int.erl'ering signals as well as reduce the de~ired signal levels available at the mer's
TV receiver. II also ohsel'\led that in the FCC ...aff lesls when jn... a cable converter box was used 10
connect directly to the 1V receiver, interference declined dnunalically and was virtually non-exilltenl on
the digital tier of channel8. The Commi!ll3ion further ohserved in te"'s hy the staff with a 10 meler
separalioll between device,; 011 separate sides of a wall, iillCh a8 in a lownhouse, interference did nat occuc
at undesired signal levels below 100 mW fur lwo receivers aud slighliy uuder 50 mW fur a third. Baaed
UpOIf these obsel'\latiOlls and the filct the 1V bands devices muat incorpomte tnmsmit power control to
limit their operating power to lhe minimum Deoess8lY for successful COllllJl.Uuications, the Commi8.lion
decided that the riak of direct pickup interference is not sufficienlly greal 10 warrnnl a reduction in power
lhat could impede the viabiHty ofcertain 1V band.'i device applications.'"

90. Pe/ilin,., arid Replies. NCfA argues that tesl.'l it commiwoucd in supplJl1. of its petition
fOl" recansideralion show that 1V bands devices will cause harmful direct pickup interference to cabli:
services,'" It claims that perronaVportable devices ~rating al. 100 mW will cause inlerference to
lelevision r"",eivern up to 80 reel away thnmgh a weU' NCfA .!ates that many television receivers do
nol meet the Plll115 shielding requirements fur cable ready receiven and thaI cOllSllmer in-home wiring is
wholly inadequate to guard again'" signal ingre8.l from 100 mW devices.''' II disagrees that inlerference
can genernily be eliminated by removing consumer inolailed <plil:ter1l and wiring or lhat dynamic pow""
control is a solution because there are no parameter-.; or sfeciru:alions fur the power level, and becanae
devices may tend 10 operale at maximum power iudoOJ1i. 11 NCfA believes thaI maximum power fur
peraonallportable devicell Bhould be 5 mW, hut atale5 that it would compromise on a level of50 mW.'~ II
also clai1llli thaI Jlxed 1V bands devices opere ling on VHF channels can cause intelferenca al a dislluu:e
of 1,000 reet through a wall.'''' NCfA requests that the Commission adapl a minimum separation
requirement for TV bands devices of 400 feel from 4 w~U ERP fixed lnln..8mitterB to buildings served by
caWe and limit fixed device power to 1 walt in urban are"" wJu:re there is a difficulty in maintaining tw
;;eparat:iOD disI.BJ.\ce. ' "" DIRECfV "'ales that salellite TV in-home archilecture i.'I swceptible to direct
piclrup inlerfer<:nce and SIlppOl1s NCTA's requests 10 limit pernonaVportabie device power to 50 mW and
require minimum distance Separati008 between fixed devices and buildings served by cable and EI'lU that
thi. pl"otection also be extended to saleHite TV sef'lice.'"

91. SevernI plll1u,s objecl to the requesls by NCfA and DIRECIV to limit 1V bands device
power and estahlish minimum distance separeliODll. DelliMicro~oft argue that NCTA did nallest digilal
cable signals at the llliF frequencies an which per.;onaLiportahle devices will operate, and that all1V
receiwn tested by NCfA appear to be able to wil\u;tand a 100 dEn field when tuned 10 digilal signals.'a6

I7'1 ld. a, 16853,1[126.

1711 S"" NCTA petilian al 6,

17\1 ld. at 7,

'''' NCTA petilion at 7-8. Seclian 15,118(0) of lhe Commi,s.ion'. rolc:s pmvi&l shidding ""luinmJootll Lor IIJIlllog
oable ready COIISIIlIIer eleclronics pro<luclS, 47 C.F.R. ~ 15.118(0).

lSI NCTA Petition al 10-1 J.

11<1 rd. all3.

III /d. at 13.

1114 /d. a[ 13.

Ie; Sec DIRECTV oppo.ition '13.

"I See DelliMim;,,"ofl oppOIlilion at 10. They further 'rgue thallhere will be few ieg.cy orwlog ,yslem components
remaining by lhe lime while sp.ce devioe. ore available In COIlIIumer.;, dlat many or mosl cable and DBS .ystem'l are
nllt ,usceptible to the iDlerference lhat ooncern. NCTA and DIRECIV, aod rhal other device, such a. 800 MHz celt

(conlinned....)
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(, "continued fro", ~violri poge)
phooes operote wilh bigher power !han TV bonds devices ond do not cause inlerfi:rence, See DelllMir.ro..,a.
OPJlO'lilian al 10 BOd "",ly l<> oppooilio,," al 6-7. NCTA c!aiJrl. there i. 110 significant use of Ibe 800 MHz b811d by
cable .}'llle1Jli i1Dd lhal bro. frequency overlap i. especled with new service. in !he 700 MHz bond See NcrA
reply to oppo8itio,," a12, 4,

1117 See NcrA reply 10 oppo":tioos a' 2, 4,

'" See Google oppositicm al 16.

LIl\I See MOlOrola opposition at 12.

I" See WISPA opposition", 12_15.

"I See 47 c,F,R § 15.1I8(c),

101!d, s, 16852, 11126,

In il'l reply to 0rposiliOl~ NCTA diaagrees thaI direcl pickup interference is nol a problem with digilal
cable "YSleIIl/;." Google opposes a reduction in persOlIal/portable device lranillltil powcr, arguing lhal
dynamic power redncllou, equipment snppliers' efforts and cousumers' OWl! correclive measures .hould
be sufficicnt to alleviale the risk of dlrect pickup inLerference. 18' Motorola oppooes NCTA's reqnest for a
400 foot separation between buildings with cable TV service at 4 walt EIRP devices Or a rednclion in
power to one walt, arguing thai the limit Was adopled after ilIl exhauslive analysL. by lhe CommiaBion and
industry and should nol be decreased.'" WrSPA argues lbat NCTA's indoor Ie" results are Ilnwed by
use of all inadequalely cbara""'riud unshieldoed lesl area and leaky cable8 and !hat their indoor-IO-ouldoor
extrapolation is flawed by invalid assumpliollS coucerning aolem", mnl and wall allenualion.'O<J

n. Deci..ion. We decline to reduce the maximnm pennissible power for personal/portable
devices Or to impose power and separo,(ion limits for fixed devices 8B r""!uesle<! by NCTA and DIRECTV.
We fi{st nole that direcl pickup inlerference is diffen'llt from jllterference lhat can be received al the
antenna of licenaed over-the-air radio services BUch as brooocasl television, low power auxiliary services
or the PLRMSlCMRS. Interference cun be caused to ofT-air reception of lhese services whell an
unde.ired ",;gnal on the same fieqnellCy as lhe lransmitled signal exceed. some thresbold al a receiver. By
conl.rast, a cable syslem or salellile in-borne wlring is a closed SY8lem in whicb the operalor is not
licensed to transmit 00 !he frequencies nsed. No signal i. lransmitted over-the-air in lhose applicalions,
ralher direcl pickup inlenercn<:c OCCW1l when an anduired e.igoalleaks into sOme plll1 of!he otherwise
closed sysLem, ;mcli II'l the cable, COIULectOrs, set top box or TV aet. Thus, direct piclrup interference
resull. from a lack of immunity 10 undesired signals at some poinl(s) in the closed "Yslem of wiring and
equipment. A.. noted above, the Commission has slandarda for reglltding the ability ofanalog cable ready
TV receivers to reject direct pickup interfen:nce.l91 However, lhere are no rnIes reganlin,g !.he ability of
other cOlllponeol. in a system to reject direct pickup iUlerference, and selection of appropriate ~ystem

components ia lhe owner Or cahle/salellile TV operator'. responsibility. In lhis regard, we generully do
not believe it ii appropriale to protect llLe operaliODll of closed systems thet use radiofieqnency (RF)
signaling from interference from 000 service. and operations .hal use the airways. Tn this regard, we
observe lhat the operalorslwen of sneh syillema have full discretion to design lheir ",,!uipmenl. 10 be
immune 10 ambient RF energy transmitted hy radio syslems •.hal use the airway•.

93. We also are nol persuaded lhal direct pickup inlerfer<:oce i~ a significant problem aa
NCTA slales, lli testing revealed many of lhe aame characteristic'! of direct plckup inlerference that the
Commission's sIaffdiscovered tluring its lesting, Specifically, NCTA detennined lhallhal the cables in a
system are a ",;gnificsnt aourt:e of direct pickup and that low quality (inatl<'qU8lely shielded) cables and
conneel= can resull in ...bstanlially inereMed signal ingress, It also determined lhal analog systems are
.ignificanlly more sensitive to direct pickup inlerference !han digilal sysleJIl!l, The Commi:lsion
previowly considered these fllCl= when il eotablished the power limits for TV banda devices in the
Second Report and Order,m We nme •.hal the NCTA tests 8SSIllIlOO a worst al'le seenllrio in which the

F~dCrDlCommnwcatio... Commi..ion FCC 10-174
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cable ~igllalle~elloa home is at lhe minimum level required by lhe rules, lhe TV band. device operales
al llle I1HUUnum power pem,itted by lhe rules and lhe maximum signal level i. dire:;ted tow:ml~ a TV
receiver. In real world ~ilUaliouB, the cable signal level may be greater thm 1Iw minb:num required, lhe
TV bands device may operale al iess than lhe maximum power due to lhe requiremenl to incOlpCl£8.te
traIl/Hnit power CQIltrol, and the m!lXim.um TV bmds device signal may not be directed toward a TV
receiver, depending O!ll,b" anlenna directivity and orientalion_ These l"cto", CIII) have a greater impact on
the polenlial fur direct pickup iulerf"""",e than the power reduclions requested by NCTA. We also nole
lIwt NCTA'B testing ~howed thaI some TV receivers can withstand signals leve19 grealer than 100 mW
willlom interference on digilal cbannds, even a..uming mininnun cable signal inpul level•.'''' We furtlJer
nole that NcrA did no! perform my tesls wing a cable con~erter box, wlrich Ollr leElting "bowed, md
wlrich it agrees, could further reduce lhe potenlial for direct pickup inlerference.'001 In any event,
notwilhBtanding NITA's Concern.' fur direct pickup inlerference and lhe possible l!litigation of tho~e

courems by el=nls in rule. fur TV band. device.. We find il inappropriale to limilllw ntility of TV
band. devices by limiting lIwlr power to preted cable inBtalMiOllil with i.lladcquately iihielded wiring or
TV receive", Lbal do nol comply wilh lbe Parll5 shielding requir=nl•.

C. TV Bando Database

94. In !he Second Report and Orrie~, the Commission required all fixed and Mode n TV
band. device. to acress a dalabase to oblain infumuJl.ion on 1Iw availahle channels al their location lII,d
reqnired all unlicensed fIXed TV band. devices to register their operaliOll.'l in thiB databaBe.'" The
CorilmiBsion staled liLal il will designale """ or more entities to cream md operale the TV I;",,,d.
dataoose(") and, aB discu~sed above, Jw invited interesled partle~ 10 apply for 8cleclion lIB database
IIdministratcrra."1 The dalabase(s) will be a privalely owned and operaled service thaI unlicensed TV
hand. devices must contact 10 oblain. informalion On channel ava.ilability at !he locations where t1wy are
operated and, in tbe case of fixed devices, to register their operation at lhose locations. In the CEllII' thai
mulliple database adminiEltrnlorH are selecled, each device muElt conlllcl a database service that lhe llIl<:r or
lhe manufacturec of the device selecl'l. Dalabase admini,trato"" are permitted 10 charge fee~ for
registering fixed devic,," and providing li:'tB of available channels to fixed devices and pe:rooDllilportable
de'IIices. A TV bands dalabase will be required 10 cOIltain itlfomtalion on: I) all of the authorized
~erviCCB liLal operale in the TV band. using fixed tranRmi"er" with <ler;ignated service areas, including full
.ervice and low power TV BtatlOll.'l, 2) lhe set"lice p3l.h~ ofbroadcast auxiliary poinl-to-point fucililieli, 3)
lhe geographic regions served by PLMRSlCMRS operations on channe\l; 14-20,4) regions B<:r\ied by 1Iw
Off.hore Radiotelephone Service, and 5) the localiOll.'l of <:able headenda and low power TV receive sites
that are outside 1Iw prolecLed conlours of the TV """lions wh,,"e signals they receive. In addition, a TV
baud. dalBbo.se will be required to contain 1Iw locations of registered Bitell where wireleu microphones
and other low power IIUxlliary devices are used on a regular or scheduled basis. The Commission did not
eotablish any specific securil.y requirement. <If protocols for communicaliOI1ll between TV bands devices
and the TV bands database.

95. The Commission required fixed and Mode n TV b:mds devices to re-check lhe dataWe,
at a mlrWnulll, on a daily basis 10 provide fur limely proteclion ofwirelC!lS micropho""s and other ""w or
modified licensed facllilieli.m If a devIce fuiiB 10 make contect wilh ilg daiabaoe on any given day, it will

'" &e NCTA petitian aL Appendix 3, Tabl.. 2 and 3. For example, !bree ofthl: five TV recei~"", le.iW on cable
channel 36 "'""" able '0 rejoc, signal. gre.ler !han 100 mW in all orienialiClll!l, and • fourth """ able 10 reject sigoaJ~
grealer !han 100 ",W in IIUM out offO'llr orit.nlalioao.

,.. See Second R"POrl and Oni•• 23 FCC Red 16852 (2008) .11[126 and NCTA petition al 10.

'" Id. al 16877, '11201.

,% Jd. a'16818, 1204,

LI>7 Jd. at i6819, y206,

"
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be required W cea'e o......ating nl 11:59 PM on the following day. Mode II devices are also required to re
~~tabli.h their I<lCalion coordinates and (0 llCeess a TV banda databaa<: for a lial of availabj~ channelB each
tinte th~y M~ oClivoled. or moved. The COlami.s;"" further required thai, if multiple dal3.base
adminiBlnltOl'i ere onllJori.zd, the database administmors are io cooperate to develop a standardized
prnce~. for ~h.o.rilLg dala "" a daily basis or more oOen, as appropriaie, io ensure c"".i.lency in lhe recorda
of protected t"cilili&l. '" Fi.rullly,!he Commi... ion required thai a database a<!ministrillOr make its services
available (0 aU WIlicen.ed TV baneb device users "" a non-discriminatory basi~,

1. SeCllrity

96. Petitions fmd Replies. Key Bridge Mgues that Lbe CllInmiBllion did Dot ade.;jua!ely
address security ri.b with Lbe geo-l0C3tion/d.l.b.... approach and reqnes! tbat it requin "stroDg cOW1ter
party authenticalion" between dalabaBoefl and TV blInda devices withoul .pocifying particul .... tecllIl()logiCll
or <)'Siem architecture.'" Other parties, incJudiug CWMV, MSTVINAB and SBE. also <Ugue thai Lbe
CoIIlIlliBaioD Deeds 10 adopt damba... security requirmJenta.'" MSTVINAB ~ubmit' that the abiellce of
.ecurity reqUlleIIll:lll/; for dalabases or communicatiOn! brfW..... a database "",d deVices WIll l....ve Ihe
dalabase system op~n to IJack= to fal:;ely li.t c...urn ehannels.s available.'" II al~o up~~e8 coucern
Ibnt becanse tha Commission's decision allows dalllbll9c adm;ni.tnllon to agree on a protowl, the
Commission retaina no auLbority to appro"" those proweok'" Google oppo:;e. Key Bridge', request,
8l"guing Ihnl tIue Commission adequately addre-ues thc intle of aUlhen:iGation by relying on dataoo.e
admini.lrato,... to correct inac~'llfaiedalllllJlll hy reser.ring the Commi..ion·, right to n:mov~ inacClll<)(e or
non-complianl information.'" Goog/e also~ th&l each datah~fOC admini'lratQl: ... ill implement
appropriate security feature. without Lbe nted to require such fClllUl'e8 jn th", rule•. ''''

97. Decision. On recoIlllideration, we find th:u jt i. illtporl.anl: and lleCeIi.ary for TV baneb
devices and TV baneb dmaba"", io incorp:>raIe rell&Ouhle snd reLiable Be<:urity mC"'lW"e1 io minimize Ihe
possihility that TV bands deviees will operate on o!:Cupio:i ehll..nD"l. and cau:;e inler[en:o<;e to hcensed
services and to protect Lbe opernliou of the dallb/llle~ s.nd !he devk~a they 1I~!"V'C from ou~ide

manipulation. While the Commia8ion did nOl eltpliciliy require the ;".,orpar:M.i<lD of security mea""""" in
Lbe Second Rqx;/"1 and Order, we Dole thai vtltuaI.Iy .11 onliw: tran.l.acliona involVing (LlWlciltl or other
confidenlial infonnati"" currently lISe secwity meB8Uft'. 10 proted aglin5t unanthori2lflt1 viewing sndIor
alter:M.ion ofinfolDl81ion being .enl and 10 enmre LMt <lnly anthorin:d n&efI! Iu\'e acCell8 to inf<llDl8lion.
We therefore expect that device maoumclWml and dalabase admini.lralon williuve acce... to snd be
able 10 incorporate the reliability and security 1lll:DSUIe:S needed to protect the contenlS of dataJw;~s and
communications between datahoses and TV hands devices or ather dalabases. We are concerned that if a
device u.es channel. provided through other than legitimale contact wiLb a 1V bands dalabase or if a
dal3.base admini.trator doea not include appropriate security 10 avoid serving WlIuthorized devices or to
pre,,",,1 outside partias from a1laing i~ proce••ing 8~em WId data lOCOm.., Lbere. could be inted""""",
cour;equence. ranging front mild 10 ""vere.

98. To aclLieve the nece~.ary protection of databases and connections between devices and
datab3&e, regmling channel availability, we Me requiring lhat TV bWleb devices and dalabase ,~ellls

,.. lJ.•t 16884.1122

,.. s.·. K.y Bridge ~etition .. 1.

,'" s•• CWMU o~po,itloo at 7 and SBE petilitm al 22.

'" S"" MSTV/NAB Gp~o..tioua, t5.

Mid. al t4.

'" S". Google o~pO.itiM", 18

"" !d... t8
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employ so::urity melLllUre:i follows. Fir;;!, we are requiring lhat, for purposes of obtaining a list of
avail~blc c:h.annel. ROd relaled matters, fIxed ROd Mode II TVBDs only be capable of contacting database8
operated by .dministr8tlJ.... de:;ignated by !he emnmissian. This will prevenl TV bands devices from
oblaining channel Ii.... from unaulhorized databases which may be inwlid or inacclll'llle - we are
particularly concemed ah...ul polential elLlIeS wbere a dalabase would indicale as available channel8 iliat
are u.w by authorized .ervices. We al.... are specifying tbal. TV bands dalaMses musl no" provide lis1.9 of
av<lilable challlleis to uncertifIed TV bands devices for pwpose8 of operdtion (is acceptable for a TV
bauds dalaba.., 10 dislribule lists of available channel. by mean. ather lhan conlacl willi TVBDs) in order
10 avoid facilitating t~ operation of unapproved aod non-complianl. devices. To facililatl: !hese
re~!ricti<ms, we are requiring lhat databll8e(s) verify tbat t~ FCC identification number (FCC In)
supplied by a fixed or personaVportable TV bands device is fur a certified device. To i1nplement l.hiI;

provi.ion, we are also requiring !hat databa;;e adminislralor~ oblain a Ii'll of certified 1V8Ds from our
Equipment A!Jlhorizalion Syslem.'"

99. We are further requiring lhat communications between TV bands devices and databases
be lransmil1ed uBing seewe methods to prevenl. corruption or unanlhorized modificalion of dala Thill
requiremenl indude8 communicatiOllB of channel availability and other spectrum acce&l informalion
bctween fixed and Mode II device. (il i. nol =!W)' for TVBD. lo apply security coding lo channel
availability aod channel access information that they silnply pa88 through lIB sucb information will aJr<:ady
be prol.ected by !he sending device)'" We are requiring lhal when Mode r devices communicale with
fixed or Mode n devices for purpOae:l of obtaining a Ii;;! of available channeLl, they are to use a EleCtIle
method lhal en"""", against cllmlplion or unauthorized mOOificalion of !he data. In addition, a fixed or
Mode II device most check with its datah,..e !hat the Mode r device hal; a v,.]id FCC Idenlifier before
providing a list of available channeia'" Alao, we are requiring !hal oonlal."'t verification ~ign,.]s

lransmitted for Mode I devices be ew:oded with encryption 10 secure !he idenlity of !he !mnsmilting
device and lhat Mode r devices ll8ing sucb signals accepl as valid fur authorization only the sigoall of !he
device from which they obtained !heir list of available channels. Finally, we ale reqniring!hat database.
be protected from unan!hol'ized data inpulor alleralion of iilored data. In order lo accompliBh this goal,
!he dala base adminialrnlor is to establish communicalions au!henlil:alion procedures lhal: allow !he fixed
or Mode n devices 10 he llBSured!.hal the data lhey receive is from an authorized aource.

100. We are not requiring !he use of apecific technologie'l lo meet 11Le8C require:men1.9, as we
believe that database administrators and device manufacruren ale in tha best position to determine !he
appropriate methoda 10 ensure compliance. Rather, we will require thaI applications for certification of
TV bauds device include a high level 'operation,.] deicriplion of !he lechnologies and l<leII'iIlreIl !hal are
incorporated in the dev:iceto comply with !he aeeurity requiremen.... In addition, we are requiring lhal:
.pplications for certification of fixed and Mode II devices identify ill leaal one ofthe designated TV banda
l!alllb.ues !.hat the device will have !he ability 10 access for channel availability information and affinn
tbll1lbe device will confurm 10 the communications security methods used by !hat datab• ..,. With regard
to MSTVINAB's concerns about !he possible problems with pmtocoLl developed after a database
ll.l!nililj9tIl1tor is selected, !here is no pructical way the Commission conld review B COmmunicalion
prolocol in sdvance to provide abElOlule 118surlWCe thaI there are no security flaws with il. We will,

'" Our Lol>""'~J}' Division will provide a meiIM for d.lob_ .dminiitmto~ lo oblain a lis' of certifi£<J TYBIl!;
fr<>m !hi: iloiIlal>_ mairltained in our Equipment AUlhmizwon SyslBm.

". MSTViNAB "'0 npreiS concern uboul the 'ecurity of communicaliollS between client devices and • master er
fixed devi<e lIlal pro,id!;-. !heir cbsnnel "'signmen!>;. They 'U.l!d!""' lIla~ "' a minimum, clienl deviceo should be
re<iuired w _mil" IlDoiq"" identifier 10 miniwize !hi: risk lIlal ,bey receive iofornllluon from an """,liable sourre.
S~. MSTViNAB opl'O",lion.1 I.S-16. Tbi, ",sue is add<es.<ed below in !he seclion on "T"""mitte' ro.. n

'0' Iv di""uned above. ...., oDIe lh:ll tho rules do not Jl"nnit pe~ouallportable diMc,," openting on a dienl ba.i, 10
reloy oIwuI~1 ",'a,).b,hl)llnfornlllh~n from 0"" dienl device 10 another client device lJO!ess ""me mea"" i, ...ed w
=11I1'!ho1 """b d",i",,;. ~P""'1i.ng"';lJUn the PiITIIJIl"(,,~ for it> par\iculor localion
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however, toh all r.....onable sleps in our examinalion of applicalion~ for certilicalion to ellsure thal
comnmo(C3.hon, pl'JlOC<Il.'I are secure. In the event thal flaws ore discovered (n a TVBO's seowity
me"",,,",", the COtnmissioD will lake ~leps 10 ensure that tho.e measures 1IIe qnickly correcled by device
manufaclurt:rll ;lOd dal~base admiui~lro.tol'" or 10 withhold or wilhdraw the authorization for op=lion of
any sffected devices.

:2. DlltabaiC Admini5!ratol'"

101. Pelitions and &plies. SBE, CMWU and MSTVINAB argue that thal the CornmiB;ion
~bould designate a single database IDlIDllger to pr:rfonn all databo;;e functioll' '" CWMU belie.'es lhat the
dalahase operator .hould functioo uOO"l 010....up<:rV>sion of the Comrlllosioo with lllI advil>O'Y panel
consIsting of repr=la!ives of all slakeboJdero to ,:,n\all thaI conlrol of ill de"el(lpmenlllOdior operation
i~ not 3S!lI1med by one faction, and thyt m&nagemrnt i. nol bindered by ai, ;ll.1biJity to .......ch agreements or
compromiaea.'" SBE argueii lhal multiple data""'" 0Rr:rsloro would cDmpJicSle devie" d"oign.'l and the
abilily to prevent:md conLrnl rogue datal"'"e operalt>n:'·

102. PISC argue~ Ihal the Commi«ion should permit tb.e functi",1lo'l of 8 dal8b;upe to be split
among multiple entilies rather lhan reqlliring II sIngle dat&baie provider to perfonn all fun<:tion,llt It
believes thal the dalabase could col1'liSl of a """"ilt>'Y 1lI:I'Vi", thol wt>nl.d be responsible fur roeating,
updlll.ing and maintaining a databllSe, II aeparate query !leIVice fCPT providing available cbannel infonnation
bllBed on data io the repository, and a registration .ervi", fCPT fIXed nr bands devic<:s.m PISC reque8l8
thalthe Couunission state its preference fDr a private bUI nonprofil dau.bll:je ~ce, '"

103. Key Bridge believe.a thaI !he Colluni8&ion shonjd procarl with il. <lrigUlal iolent to
authorize multiple database aWllinistralOR that coopernre 10 en&ure d&l8 Integrttyand 8ytlcbronimliQn.'''
It diilllgrees with SBE that multiple databaBell will impose a burden on nr ......iau. 10 =u-e datablrie~ are
accurnte and cile8 the Inlrl!lct Domain Name Sy<l= as an "",ample of II globally di:mibule<:l public
Information aerv:ice with mulliple, privalely t>p<:nl.1ed dSlI.ba,e .ielVetB.'" Key Bridge arguc:o lhat there
are .ignificanl: ri8b with a mal:wp(lly &dminiSlmtClf, Indlldin,g proprietary dalaba,e """"'" fmmal~, poor
(lperational perfOlIDlllll:e and prohibitive pricing and fee•. '" It disag;n:c< with P[SC thallhe dat.base
administralor functi(lo should be deconal1UCLed ar t1lB1: " non_prcfil t>rganizahan should ba pn:li:rred.m

Key Bridge supports the Couuni8sion'. originlll inlom! 1.0 permit more thB.n one dalabas.: lIdminiifntlor but
does nol want thia to creale a situation with pOlt#iBJly ftuwtioually ovr:rlapping bUI oniy parliolly
competenl service provid<:r.i.lI'

104. ~cuio.... We are Ilplwlding the Ct>mmiAAion's decision to .1I(1w the designation (If
multiple database adminimtrlrl and wIll rely on markel. for~ to iihape the slruchIre (If tb.e d"",t'me

". Sa SBE p<otitioo ot ;0. CWMU ~ppa8itiona, 6 and MSTVINAB opposi!icm alB.

... S.. CIlr'MU DJlIX',i!ioo ot 7 8Dd reply 10 oppositiono al ,.

'" S•• SBE poflhon ... 20

m S PlSC p<1ihnn a, 12, 14.

m S PlSC perition al 13.

m Se. PiSC petition ot l~.

". See Key Bridse opposition at J.

'" See~ Bridlle opp~.ition at 2-3.

m s.'~ Key acidse reply 10 opposition, at 3,

'" S.'~ Key B,idse opposilional ,.

"' S.,~ Key Bridge appo.5ihon al ~
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administration function. ;rnd s.<rYice offerings, subject to the VUlOWi requln:menls set forth III the rules.
Under Lhis approach. 80111e providelll lll/lY choooo to provide a full panoply of .ervi""" a.od <J\h..,." lIIay
choose to provide only a repository fu.1tction ar "Iaok_up" setvice. A.o the COlnmi"'i<m .tat<XI in tlle
SecoM Repart a"d Orrkr, llluitiple dBtalw;e adminirutil<lCll cauld offer 5erVic.e. on a cmnpetiti ve b"'li5.'"
This ",auld prevenl a .i~le pacty [rom aht;J.ining lllaacpaly camrol oVer the datll~e, cauld provide an
iu""nlive fur database operatan t,g,pmvi<j" ad4iti<lull """,ices be)"Ond th""e 'equired try tlle rules and
cauld resull. in lower ca~ll w Coruulme.-. We w~l pernlit tbe datllbaae Nndion" such .. a data
repasiwry, registralion alld query II"tvice~. {a be ,pht amollll muitiple enti,i."•. Thi. approach will allow
for oompetilion between provider.; of specific d"""",ts af tho: dBtaba>e fuoclion and enco\lf1lge the
provisi<ln <If enhanc.ed .ervices not .peciftcally required by tho: rules. We =ognize Key Bridge's
caucema aoout oreating a situation m which ~ame patlie:! engaged in the process do no1. have full
competeney in allll'lpects of database adrnini!ltmtian, but no parti.". would be provide all the ne:oes!lal)'
datlllw;e funclion•. We therefore are reqw:ring tM.1 enlitie• .."Iroe<! '" databa"" administrators wili be
held accountable for all ~ts of database edmini.tr.llian. including any fun~1ions performed by third
parties. The nine proposals receiwd in =poru;e to the ComtnisslOn', November 25, 2009 public notice
indicste that there are multiple partie:! see\dng ta be designate<:! ali 1V band:! devic.e database managers,
'orne :I.il fuli_service operaliol\'l and <J\hern :I.il partial .ervi"" pmvi........ We are canfide:ot that market
forceB will result in the necea!lal)' and appropriate mix of datlJba,Je provideru and third party entities !hat
perform some :I.ilpeet of tho: dalam..e funclion.

105. We disagree with SBE that designating llluitiple databa.." adrllini:;tmlorSl would
complicale equipment deBign or limit the Commi&sion'a ability 10 conirol unanthorized datlliJll'le
operators. Manufacturenl wouid only hnve to de:!ign equipmenl 10 communieate with a single datlllw;e,
although they could der;ign equipment w comnwnicatll with muUiple datllilase. if they choose. Fl1Ithf,r,
designating only n single dalam..e administralor would nol prevenl unscrupulous parties from attempting
\0 eBlahlish an unauthorized and inaccumtll databllBe, as partie:! eauld attempt rhis wbether tho:
Commi8llion de50ignabes a single or mulliple dalam..e adrninistratonl, Rather, the requirement w
incorporate security in commmiicationa between 1V band, devic,," ;rnd the data.b,,",," will thwart
unauthorized dal:lbaae opemWnl.

106. We recognize that a complication of deoignating mulliple dal:lbase administrators ii the
need 10 synchronize licenaing and regirnationinfarmation betw...n database•. Hnw<:ver, the ruws already
require this, and no party illI. shown thai it i. irnpracticalw ah= informulion between1V hand:! device
databuse•. We decline to eotabii~b an advisory pancl to ov""""' lil" databO$l .. requesied by CWMU.
We find !hat thia approach iB UnneceB!Ial)' given !hat the CoIIlDl.i..ionlw already started the process for
>eie:cting the dalabaae.admini:;tmtoTll, and we are CCd'I'emed lJral di~"gr""l'llenl. between panel members
could potentially Blow the development of the datahue. ~thfr, we wm upect <:Dtilies .ele:oled ali a
dalam..e administralor to caopemte in crnnplying with the requiremenls far dalabaae coordinalion. We
al~o decline to Blate a preferenc.e fur a non-profit oJRlIIl.izIIlion 10 run the diJblw;e, ar; thi:re iI; no evidenoe
tbat a non-profit organization would adminiater u d:lI.:lbase better thlln " for-profil company.

107. In the &co~d Repon a"d Orlitr, the Commia8ion ~tated thai the databaBe manager or
managers would be selected ily ow- Offi"" of Engineering ood Techno:>lollY.'" Once tho: .election of a
datllbaae manag<:r or managenl is campleled there "'ill need W he COlluni~~jon<;rVff5ight and management
of tile data.bO$l adrninistralor(s) ODd their funet;,,"". We are delegating authority fur this uversighlto lJre
Chiefof OUr Offiee and Technology IUlder PBI1 0 of the ruleB, a. set forth in ....ppelldi.>; B.

3. ~-ebeck PmeMllI"el

108. Pe/ilioM <VId Replies Silure.w.. that ule COlluni~~ion require TV \>and. devkes w

'II See Seamd &porl and Ordor 23 FCC Red 16~n (2OUg) "'1204.

,," Id. al16812
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a~~e.. li-e'luency availability information in real lime, near real time, or al a minimum of once every hour,
IWd lWit tN Commisllion reduce the time period when TI bands device~ Inll'lt~ I.nln~lnilting if 'hey
calUlQt wol.acl!.he dalabase from 48 hours to four hmJr.;-'" Sennheiser, MSTViNAB, SBE and CWMU
also aupport increasing lhe frequency of dalnbase wnlact.m MSTViNAB argue.q thai if TV bands
devices check 'he database only once per day, they will fail to prol.ect many wireies~ microphone
operutioJlli.m PISC and Googie contends !.hal requiring databa"" look-up 10 p{ol""'- registered
microphoue user. in real time O{ SIIb.lantisily 1= than daily is unn=sary, possibly unworl<abw and
would iIupo~e undue costs.'" PISC al'gllcs lhat micwphone venue~ know weil in advance when they will
be opemling.'"

109. IEEE 802 and Wi-Fi Allianl:e recommend as IW alternalive to a daily dalabase check by
TV bands devices lbal each such device provide an interoel ~Onfact address to allow the dalabase to push
changea in chaMelavailability information io affected. devices in near reai time."" Wi-Fi Alliance also
snggem the allernative of allowing each fixed or Mode II device to receive a certificate for time-limiled
operation in the TI band!!.2:" Key Bridge statea that an a~1ive channel management concepl ll.'l propoaed
by IEEE 802 and WiFi Alliance cauld be accommodated. withont c{ealing an undne burden on database
adminisrratoIS, hut would require Ilignificanlly expanded opellllional authority.no SBE opposes Wi-Fi
Alliance's recommendalion becall'le il would not require dllily database cheeb for fixed TI bands
devices.'"

110, Malorola. reqneW lhat Mode II devi~eB he pefIIlitted to contact the darab..e and
download channei availability information for muitiple locatiom Lbal =und its currenl location and
lbat it conlact the database again only when it hall moved beyond the IlIJIge where the downloaded
informal ion i~ valid.'" It recommends lbat channel availabilily informalion be valid until 11:59 PM of
the day after il wa3 downloaded.2ll

111. Decision. We are affirming the current requiremenl lhat fIXed and Mode II
personal/portabie TV blWd. device cheek the database al was! olll:e per day. The majority of en!ries in
the dalabllllC will be fixed services, auch Jlli TV lIlatiana, TV tnmBlator receive site~, cable and satellite
""adend.'!, fixed BAS linka, and the PLMRS!CMRS facililie~. The~e fixed :;ervice. clIallge channeill or
aervice"""'" infrequently, 3D we find Lbal requiring s daily database ~beck by TI hand/; devices is quile
adequalC to prote~1 these service~. The concerns expressed in Ule record aboul Ule need to increase lha
frequency ofdataba"" ~outaI:t relate primarily 10 pmlecling LPAS slatiom;, and wirel...s mi~mphmIes in
parti~ular. Even in the case of wirelCll8 microphone~, moiit event~ for which nser1i can regi:rter wirele~s

microphone~ in Ule d"",baie O<:cDr al fixed localioll'l where the required regi~lIlIlion information will be

2:1, Set< Sbure petition al 15-16.

= SeJ; SenJlheiser opposition a14, MSTYiNAB oppoBition al 12, SBE petition at 2) ODd CWMU opposition ot 7,

,,, See MSTYiNAB opJIOBilion al 12-13 (i!ineJ1lJll wilceie.. micropholle incumbenl> """"01 predicllhei:J. speclrum
needs o{ prec;I5oO location 24 bollt!l in .dve.nce).

,,. S«e FISC opposition at 12 ODd Google reply IJ;l oppoeitioD:i al 9.

", See FISC opposition at 12.

..I See IEEE S02 pel:itian ., 6 ODd Wi_Fi Allianl:. petition al 2.

m See Wi-Fi Alliance petition al 3.

m See Key Bridge opposition al 3.
""0•.. &e SBE opposition al 7.

"' See Molorola petilion.1 19-20.
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known mOre than a day in advance. Thus, the main concern appears to be how 10 protect licen.oo
wireless micropbone~ lhal are wed i.ll appHcatiOllli where the localion and/or channel are not known at
least a day iu advance, such lIlI electronic news gathering.. A3 dillCu$.oo above, we are taking steps 10
ensure that BOrne channels remain available for wireless microphone.<; by prohibiting pe....onaVporlable
devices from operating helow channel 21 , de&ignaling two channels in each market from among channels
14-51 where TV bands <!evices cannot operale, and prohibiting fiXf'd devices from operatiug sdjacellllo
occupied TV hands channels. We fmd that thelle me!lBUres will e05Ute lhal adequale spectrum is available
for licewed itinerant wirele:l~ microphone users in the VlI5t majority ofaituations. In this context, we also
must c005i<!er thaI in IIliJst locations many channels will be available for wirele.~ microphone n!le that are
lllJl available for TVBD use..Those channels can be usad by wireless microphones tor unscheduled
events. We also observe lhat in lhe ca~e of a major nnplanned news event, broadcaalers already
coordinate their use of frequencies for wilel",s microphones and that at a sile can share treqnencies by
avoiding opera lion of wireless microphone~ at the SalDC time. We therefore decline to require more
frequenl da'wse checb by IV bands device~ which would substantially increa!le the amount ofdstabase
traffic without significant benefit.

112. In re-affirming the daily re-check requiremr:nt, we also observe lhatthe rule:! cum:nlly do
not ~pecifY that a database provide the TVBD with informaliOQ on change!! ill channel availability that
occur over the course of the 24 hnure before the next re-check. For example, if a database were to

provide a TVBD with only a Jillt of the channels that are available al 9:00 a.m. and there is a scheduled
nse of wireless microphones on one or IIliJre of thooe channels during the period ~:OO p.m. 10 midnight,
the TVBD would not cease opemtiog on the channel. thaI became unavailable laler in the day. It iB our
intention thaI a database provide TVBDs with infonnation on the .full schWule of chllnnel availability
over the count of lhe 24 hour re-check period plus the additionaJ. period of up til 24 honl'1l lhat a device
may continue 10 operaW if it is not ahIe to contacl ita dalabase at the end of the re-check period. lbis is
necessary 10 ensure lhal 1VBD8 to nol eause interference to prol.el..1ed operations lhal nse channe19 dllring
part of a 24 how- period. ACcordingly, we are amending ow- rulea to provide that I) a databw;e must
provide fixed twl Mode II TVBD~ with clwnnel avnilability informalion lhat include~ acheduled change.
in channel availability over the cOllme of the 48 how-period beginning at the time the TVBDs make a re-:
check COQtact. and 2) f!.'ted and Mode II TVBDs musl adjust lheir use of channels in accordance with
channel availability ochedule infonnation provided by their dRlabase.

ll~. AJ!, indicaled above, becaw;e they have no geo-localirm capability 10 i<ienlifY lheir
localion, we are requiring Mode I peroonnJlportable device9 to either receive a 9ignallo verifY contact
froUl the Mode II or fixed <!evice that provided its current list of availaWe channels or COIIlacla Mode II
or fixed device at least OllCC per minule to re-verifY/re-eitOb1i8h channel availability. Under the neW
contact verifiClltion optian, a "conlacl verification signal" will he an enccided identificalion 9ignal that
may be bmadcaBt by a fIXed or Mode II device for reception by Mode I device9 to which the fixed or
Mode II device has provided a list ofavailable channel~ for operation. Such ~ignal will be for the purpolle
ofe.tabli.hing thai a Mode I device i. still within the reception range of the fixed or Mode II device from
which il received a list of available channei:l; reception of a contact verification ~ignnl will be presumed
10 verifY that the list of aVllilable channels used hy the Mode I device remains valid far purposes of the
once per minule re-check requirement. We expect that this featwe will be eapecially useful for impr<lving
efficiency in caae~ where iieveraJ. Mode I devitell receive liBt. of available channeb from the SlIme fIXed
or Mode II device. We are lllJl requiring that Mode II and f!.'ted device. tran6mit COntact verificalion
signals in support of Mode I device~ they serve; however, u~e ofthi~ oplioni~ strongly ~ugge9led. We are
requiring thaI C<lntacl verificalion signals be encoded to en,ure that they originate from the TV bands
device lhat provided the li9t of available channeb; the f!.'ted or Mode II device trllllSntitting a contact
veriflcallon 9lgnal would need to provide a Mode I device it ~erve~ with decoding infonnation at the time
it makes m ",",change contact with the Mode I device to provide a liBt of available channels. Mode I
device. that receive contact verification signnl~ will still be required to re-eheck with ~ fixed of Mode II
device alleMt once a day. In addition, Mode II devices will be required to re·checldreesLllbli.h contact to
obtain a list of available channels if they 106e power. Collaternlly, if a Mode II device 10!le3 power md
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oblainl! a new chanllellist, it ll\u~l signal all Mode I devices it is serving to acquire III:W channel list. We
are also clarifYing lhe requirement !hal Mode n devices re<heel< with I.heir datahase when lhey move 10
specify thai such devices mWt re-cheel< only when they are moved more lhan 100 melern from tI",
location at which they perfonlled lheir wt re<hecl<. this will avoid the III:ed for re--checking when a
device is moved vel)' short distances !hat wouW heve a de ",i,umis impacl on potenl.ial interference and
rednce lhe burden of the re-check function on the daillbase and lhe Mode II TVBD.

4. Additional Service Feature!l

116. Petition and &pIies. PISC requests that the Commission require !he 1V banda dalabase
to he capable of reponing estimated ~igoal strength data on adjacent 1V channcls in addition to available
TV channels.''' Key Bridge requests that the Commission re1uire 1V banda devices to report in-:;ervice
moniloring and active channel daLa to !he daLabase ~Y"tem." Malomla believes thaI more precille 1V
service area prediction models shoYld be incorporaled inlo the dalabase 10 petIOil expanded adjacent

:m CWMU =lJlJDeIl<!s that per1lonallparmble deviC<:'l b<: "",,lIired 10 re-checl< !he dalabase if lbey move mare than
SO lIli:lns. See CWMU oppooi!ioo al 7. Because lbe rule. require a TV bends d""ice 10 delermine illllclCliMn with
an 'CClllaCl' of SO meter1l, EIJId beca_ the ru"'" require th;o,. d.313b"'" '0 b<: re-checkM when a per.!OIIlI1Iponable
device mov,,", !he cuJ"" already .d~. CWMU's req....,.

,,, We ooIe!he1 is pooaible!hal the a.....ilable channeh wilhin a bounded area will be dilierem al tlilfurenllOClllioJl'l
in thai area. In .uch "",ea, lhe device woald only be allowed In opemle on tho"" channels th81 are available al all
IoC'liOll'l wilhin !he bounded """".

". S"" FISC pelilion at 16.

'" See Key Bridge petition al 5.
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114. We will permit dalahase admini.rrators and device manufaclurera to develop a .ysl= 10
''pum'' channel availability changes a.rul othcr informalion to TV band~ device~ if lhey choose. This
capahility COUld, for example, be U8ed in !he developmenl of slandarrl. lhlll: allow more emcienl sharing
of TV speclrum hy networks of TV bands devices. We will nal, however, require that daillhases or
devices incorporale this capability. To guard again~l the po8l3ibility thai a device may mi88 updates
pushed by the dalaba:;e and conlinne lrllnsmilling on a channel !hal becomes unawilable, devices that
incorporale this capabilily musl still funclion in the 8arne IIlIlIII1er as other 1V banda devicea and validate
!heir channel at lellBt once per day and cea:;e opellliion no laler than II :59 PM the following day if they
cannot validale the operating channel. The oper1l1ion of such an information "push" 8)'Stem owsl be
described in the applicalion for certification. Any olher clearing of channeJ.., such as m&king plirticular
channel. lIS ullllvailable in the dmabage, owy only be done under authorization by !he Commission.

115. We al.o will pennit Mode II pelSOoallportable devices 10 load available channel
informalioll fur locations beyond their currenl position and use lhat information in lheir operation. Mode
n devices will be allowed lo U8e sucbadditiooal available channel infurmalion to tlefme a geographic area
within which !hey could operme on !he aame available channela at aU locations. Allowing channellisls to
he .nored for more !han a lingle location will allow fur more efficient operalion of portable device. by
reducing the number of queries to the daLabase and to ~upport mobile operation. For example a Mode II
1VBD conld calculale a bO\lJlded area in which a channel or channels are available al alilocatiolli wilhin
lhe area and operate on a mobile basis within!hel area. Mode II TVBD~!het uae ElUch an approach owat
rontllct the database when !hey have moved bey<Jnd a", boundary of !he area whelt' their channel
availabilily data i~ valid, and must re--check the daLabMe al lellSl OIII:e each day like other Mode II devices
even if they have not moved beyond !he lII.Dge where Ihe data is valid.'" P:utie~!hat incOlporate the
ability to 1o11L1 channellisls for multiple locatioJ18 and operate within an area bounded into a device mUllt
des~Tibe in a", application fur =tificalion how they will ensure the device operates anIy on available
channels within lhe hounded area.'"
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ch!lllIlel use hy fixed deviCCli without the need for rulemalcing delay.TII

II? Decision. Database adminionaton; may perform addilional funclions be.ides those
required by the rules, such "-il lrnckjng active channel nse if reported by the IV banda device, Or 'ending
addilional information 10 a IV bands device 10 enable il to dctermine the "besl" available channel 10 use.
Snch funcliow are not prohibited hy the rules, and the ability to add additionlli functionality oouid allow
mullipie dawba:;e operBIOI\l to distinguish their :;eryices and oouid be useful in the developmi:nl of
induslIy staIldardll to eIlllble more efficient spectrum sharing. HoweVl:r, in the interest of keeping the
rules s.in'ple and avoiding !be imposilion of unnecessary reqniremenls lhal could hamper innovation, we
decline to require IV banda devices to report additional information to the database beyond what !be rules
currently reqnire. We lIi:;o decline 10 require the inoolporelion of different (and ~'Urrently unspecified) IV
service area prediclion models into the database a.. requested by Motorola. The rules currently prohibit
adjacent channel openllions by fixed devices, and there is insufficient record 10 change thai requiremenl. al
this lime.

5. DlIllIbllSe InfUllDlItinn

118. Petitions and Replies. PISC requesls !haL the C{)Inmiss.ion require thHl. all information in
the IV bands dal.abllSe repository be !Dade fully lrIlDspare:nt and available to the genmll public online and
a mailer of public reootd-''' CWMU recommends that wireiess microphone users be able to check and
com:cl data, and RudrnanlEricksen recommends that all prolected ru;erH be enlitled 10 verify their IV
band. device dalabase e:ntries free of charge.'" However, Key Bridge believes ThaI requiring public
discloBllle of voluntary registration information could compromise business security and pose a
compctilive risk to the· cable, satellile and WISP iod.mries.'>9 II ,ecoolIMnds thai the reqllirement for
database adminilrtnitors to provide or delele information from tha databBBe be limited to publicly available
data provided by the Comm.i~siou or <Jl.1JeT ~overnrnent sourt:eS lhal j~ required for the fields spedfied in
Section 15.713.'" WISPA requesls thai lhe Commission require fixed IV hands device operelOI\l 10
access and review the gro_localion databa:;e prior to network depioymenl and choo:;e an svailable channel
Ihal does nOl cause interference to nelllby fixed IV banda device netWorks.'"

119. Deciaion. We will require that sll information !haL ia required by the Commission's rules
to be in a IV bands device dalabase he publicly available, including fIXed IV bands device registration
and volunlBrily submitted prolected entity (e.g., cable head ends) iofurmaLion. We will not req~ire the
public discloaure of informalion thai a dambase manager may collect to support additional aervicell (see
discussion supra), provided that this information alllO ia PDI reqllired 10 be provided by OUI rules. We note
thatlhe regislrDlion of a protected eolity in lhe <iatlIbBBe will preclude opet1Ilion of IV bands devices on
one Or more channela over specific areas, and that there is the possibility of errors in the regisl.rlllion
information. Although much of the data will come from Commission detabases that already are public
so=, errors cau.ld r""uk from the inadvert=1 entry of inoorrect dala, oc "-il a result of a party
deliberately entering false data We therefore find that il is appropriate to permit public examination of
protected enlity registJRlion information to allow the dctection and com:clion of errors. We aiBo find that
making fixed IV band~ device regiBtJRtion information publicly available con1d assist parties in iocHl..ing
the IIOUlCe of any interference that occlll'1land CODtacl.in~ the device operator to eorn:cl it. With regard 10
Key Bridge's request concerning the Commi~sion'srequireIIll:llllo provide or delcte information from the

,,, See Momrola petition al 20-21.

'" See PISC petilion at 14.

'" See CWMU "l'posiliou al 7 and RudmarVEricben petitiou ",IS.

'" See Key Bridge opposition at S.

''"' See Key Bridge petitilm al7.

24' SeeWISPApelilion al16.

43



FCC 10-174

dZl<lbase. we zre dMifylng that this roq~ircment applies un.ly tu the informiltiun that the Commi~~ian

~Wre~ to be placed in the d:u.aba..: and 11m zny utber intOl'ma!iun (IUlt a datJIb"'5e ad1llillistnltor coUeclB
beyond Il/hat the rules r"qWre

120 We decline 10 require fi~ed TV band:; devi"" <Jper"tor~ t<J aC'CeS5 ODd review the database
prior to netll/orl: d"ployment and 10 .elect " channel that is nm in U"', because OIII: of th" general
rondilions of op<ntion for Pan 11 i~ tholt a parly'li we of e pwii<;UllIr frequency does not give it righlB
over other pani<::ll to COlllinued we oII.1U1t frequency'" III ,ddition, a TV bands device may need to
ope",te OU more than ow: .vailahle channel IIDd may do so. However, we will permit daT.ilbase
adrniI:lislralol1i toJ aUow prOllpGo.:ti;·e ,;,p<:r.Ilol1i ofTV balld:i devices to query 1.11" dalabase to V<:rify whether
there are vacant channel~ at a iite wli~ they Il/i~h to operate, znd opemt011i of TV bands devi~ nUlyu~e

infCllIllation from lit" dataha.e 10 volLmlarily roordinale their channel usage to avoid conflicts.

121. In reviewing tlle rules for tho: informahou to included in a TV band:; database, we observe
thai in the case of full poll/er TV, Cl:;\s1 A TV, low power TV and TV !rlln:llalor sla!iOll.l the
Commission's Cou.ohd:ilfd Bmadeasl Data a"'5e S~em (maS) from which the TV stalion dataha..:
records will he ellIacted In mllDY ca:Ie:i ilIcludes m~ ltiple types oJf reoorda for each stalion. For example,
tho: database may inc1u4: hceruie, licen..: appJicatiOll, iipecial telllPOrmy authorization znd construction
permit applicatious for the .ame .tahon ODd may also include lIlOre than One of each of these types of
recorda fur the same .tation.""" The~e multiple records can pose confusion in adminioitering a TV bzndll
dalabalie with respect to which records 10 ""tract for the database. It is our intention that the records in a
TV bllDda database only reflect :ilalion, thlll.lln' servillG 'Vi".....,..... hi the mas, only recorrlll fur licensea
and liceruie applicalious imply thai Z station is providing service to vi"....ers. We therefore Iln' clarifyinG
l.1U1t a TV hllDds database is to include only TV Illation information from license or licerne application
recardl. Given that a liren'le application inlplies a change that is to the station's onSOinG npe",ti~, we
find that ill cases where a sl<!lion has records for both a license application IIDd a lic",,",e, a TV bands
datab!lllC should include tho: illfOl'Tll',tion from the Ii""",e application mther than the license."'" We Iln'

ElIIII:nding our mler; to add these clarificatiOll.l.

6. Dalaba.~ F~n

122. PelitioflS and Replie~ PISC recommends thlll the·Commi88ion ensure to the extent
feasible dUll database fee. Iln' limiled to a moder;[, one--time charg" l.1U1t can he ellBily inccrpo",ted into tlle
retail price of a device."''' Key Bridge, OD the olher hand, believe. thet database operat011i and their
clients .hould be allowed 10 frreJ.y negotiot" among themselV<::ll to estahlish mutually acceptable price
level. and Ere structures'" II aloe re<jue.ts that datahll8e administrators IIDd TV hllDds device
mllDufactun:rs be permitted to negotiate cr>mmeroial relationships for the registration of Mode II
devices."'7 SBE argues !hat !he CQIIlIIliSiion did nm consider tho: impacr IIDd root on licensees of
inpu"ing data into !he datab8lle, and lhal the collt of datahalle maintenance .hould be calculated and the
co.1s paid hy ""... fOItI'anl. benefiling frum it. such as unlicensed equipment manufactun:r.;.'"
DelliMicrooeft disagrees w,!h SSE lhat com incwnd whm registering with the dalabase shonld he hilled

'''''S•• 47C-FR §155(0)

24' S•• 47 C,f,R H n \635, ~533 ...d ,3,~6

, .. Upon ocmplelion or COll.'lIlIO~on o\>,oodo...1 ""'lien m,y b<pn opemtiODll in accordance \>':ilh ilS canilIllotion
P"nni~ Tlvo Ii""",. """h.o~onmll.1 h. jjlod \>':illLio 10 dilY" lh",•• l\er &.47 C.F.R ~ 73.1620.

245 See 1'1SC pelitton., \5

... See IUy Bridg. oppo.;~O" 816

'"S'" lU-y Bridgep.u'ion.' 6

... See SBE petition.' 22
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10 equl~rn=1 manlllilclllrefl.'"

123 DecisWfi. We decline to e.labli,h a parti~ulM fi:e "'rucrur~ (or tbl:lb~", ~J.iniujllntofl.

We fwd (hal del~birle lIdminislrutol'1i w:e in (he be::i( ~osilion to m&n3ge their cosla and reel We d..isall""e
wilh SBE thaI regi.lering prolecled entilie. wilh the del.al:we will have a .iguilk:llli inipnct cn lL..'tIu&lees
or othefl Milny of lho: reg ..tl"tio,," will be (or >M:rVi<;es al !i,crll"""tious mch "" !i.xed BAS links or
snlelljl.e, MVPD or TV lrall'ilator receivo:: ,jlei, and lhese olliy need to be regi~le~ ouce. and in lho: ""'"
or receive sile., only if tho:y are 1"""'100 oulsid., I.h., prolect"" comnut or Ille TV itllion being re<:l!ived.
lu(ormation (or hcenlled services will oome from OJm.miaaion dalaba.lea Furlllu, all ,uch regi",mion.
w:-e volunlary, "" "par1y may choose nol 10 regi""'r .ites wh4e it believe:i 111.0.1 inte:l'fi:rence from TV
baud! d.,V1cc> is unlik.,ly to occur. W., are, however, modifying Seelion 15.114(0) 10 relll<lvc I.he
~rovi8ion that d:;Il:lb1Lll<: .dmjnjslnilol'1i may dlllrge to regisLer tnnporary BAS li.o..U. The OJmmiss.icn did
nol .lale in I.h., StiCOM RefJ<'rt and Order 111.0.1 tbtlb."" .dtniniill.~on ""utd clw'ic. for regi:>tering
\.emp0lWJ' BAS 1mb, and. provi.liao Iltilting thaI tho:)' CD\lld ...... inll.d"""",,,ly.dderl to I.he ",11'8_

7. Olhor V.I.ba.e Inun

12~. Pelihfms '1'111 Replir.s. SBE requ",",s thai lho: CmnmiMion clarify I.hat every TV band!
devkr. mcluding: Mode n pcnonallpoll.1l:>le w.vicCl', j~ requLre<l to CODl:lCt the d&uobaae befure being
lIilpwed Ip tnml<lIlit unJ.... it is a Mode 1 deVlce IhiJl i. in coni..,! ... ith • mal or MCJdi, n w.vice lhal 1mB
eO:>iltacted the d.I.l:we and U~e~ the lisl of rJlannd~ provided by Ibe fixed or MoW. II device SBE
bebeve. that snob datab.:Joe wnUlol i. n...,jed ID p",.....n '·daisy ohain.~ of deviee~ ilL"! obt.e.in
anlh"'izalioD l!llwgb otller dr:viee~ thaI djd Dol COD tact tbe d&tab~ lhe=!lel"".."" Key Bridge .1<0
reqne"'. that MCJdi, II p",""OIIul1pw1able devWoi:> be required 10 ",g;<ler with the d.:lt.aoose.'"
Del1IMierowfi opposea re<juiriDg regiillJllliQD of per3011ul1partable devices &Dd prolubilWg """,,,eying
d:;IlabMe infarm.liIJu lhroIlgb mnJliple <levi"",.'" CWMU reqU1O<1O thai we require lhal 10cationR of
wrrele.. microphPDe veIIUClI and TV bandJ devices be aceW1lle 10 +1-5 meteJ'll.'"

123 D~cuio" Fixed aDd Mode lllV bands d&vitfi ore allowed to coot.e.ol. database for a
lj~1 of ovailable d""1DC1.lhrou~ olh'" TV baIldJ deviee~. p",vided lhey follow lhe ",IC:!l and CDDIleei to
OIl authOJiL;ed dalabaae ll'Jing the IlpJIrnpriale protoc.ol, ..."d tho:iJ goographie eoordin.le. ODd ol.he£
r~.quired lltfoml.lion aIld op<:J1lle only 011 cbaIlllel. thai I.he dalabas.e indicale~ are available The ml...
oIready permit thia prllclice bul do nolllilC'VI lbe fannllioD pf "ebaino" of device. that did DOl ""l:e8I lhe
d&tabase bul merely p" .....m ~ 1;"1 pf ~ve.il~ble ehe.llDeb'" Therefore, DO ",Ie rJlangta are Deee.iSllry in
lhi5 ,egan!. We .... ill nol require Mode II p.".,.;)nal!porllw.. <levi""" 10 ",g;'Il'" in I.he daralwe, btc:wse
this would subslaDlill1ly inerell~e I.he IIII.Dlber pf regi~tJllI;DIlJ m tho: dawbl\lle, and lOal:b of !be'"
reg;rrtratiom would have 10 be updalad as d&"l<" changes locatiOO'l, I.hus 'IUMumLially iDrJ:eaging the
database traffic We lIi~o sec DO DtOO for registrllboD ofthClle devioea M a mtaDII to belp idmtify a 1l:Oun:e

of~e.... tho: inlem:n:n<:e JllnEI' of peflOllullpoll.1l:>le <leviceo i, in glOll~ relatively Ibon. lo thia
",gm!, ....e are e-orrecling an =or m SectiQD 13.713(e)(4) ofilie mlea ....loob inoom:aly ~t.e.le< thaI Mode
II devices llIIlIll regi9tn On inili.timtioll. We willllot requin: devitfi to pmvide eoordinale••""urale 10
+1_ 5 lllelers becau"" lbal ir; a hi~.,. degree of I"'""i';on than n.......""ry, and IIIrJ1 aceur""y may Dot be
readily .chievable by mo,' devicel

'" S"" DeUndiorn'oft "lP"'idon.1 17

,,, See SBE pelilion a< 21.

251 See Key Bridge pelilion at 4.

'" See DeWMiemsoft oppo!!idon al 17,

'" See CWMU OfIPC"idon al. 8_

m See 47 C.F.R. § 15,711W_
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l. TV blnd~ Devices, Wirele8s Microphones.nd Low Power Au:J..illary Slalion,

126, In the S€cond Reporl a.nd Order, lhe Commission prohibited fIxed 1V bands devices
n'Om operaLing adjacent 10 occupied TV channels at Ibis lime, allhough it deferred a final decision on lhis
i~~ue and kept the record open pending the devel(lpment (If additional inf(lnDntion denll:JD"trating lhal a
reli"ble ",ethod can be developed 10 allow adjacent chanuel opernlion.''' The Commissi(ln decided to
allow both fixed HOd pen..:mallponable unlicensed 1V bands devices 10 operate on chanuels 21-36 "lid 38
51. In addition, the Commission allowed cmly fixed TV bllOds devices to opeJ'llle on channels 2 llDd 5-13
aud on chaJluels 14-20 outside or an",. where PLMRS/CMRS services opera",.'" The Commiasion
stated lhal allowing only fIxed 1V bands device. to opernle below channel 20 would ensure that some
cb.annels remain availabie for use by wireless mic.wphoues and eliminale the poosibility of interference
from 1V bauds devices 10 public safely and other important c(lmmunicati(lDS opernlioIlS in lbe PLMRS.
While il believed !hal the geo·lcealionldatabase and Mode I opernlion prov:il;iQDS of the mles would
provide a high degree of assurance that PIMRSJCMRS, Offshore Radiotelephone Service HOd other
aulhmized services on channels 14-20 are protected, the Commission chose a more cOll!lel'Valive approach
to protect the PLMRSlCMRS ElCl'Vices from expected high numbers of nomadic peraonallportllble device>
and aflirmed its decision from the First Reporf a"d Order a.nd FlUther Notice oIPro~ed R>.</e Makiflg
in thi~ proceeding 10 pl(lhibil personal/portable devices from (lpereling on channels 14-20.'" In addition,
in 13 major JI\Il)"hts where certain channels hetween 14 llDd 20 are allCJCallld for land mobile operations,
the Commiasion designated two channels belween 21 and 51 - i.e., the fulIt vn<.'llnt channels a\xnle and
below channel 31 - where pefl!onallponahle 1V bands device. cauld not (lpernle, leaving those two
channels ~vailahle for low power auxiliary atatious.'''

121. Perilioru a"d Replies. Adaplrum and Motorola ask that fixed devices be permitted to
operate adjacent to occupied TV donneis. Adaplrum submil. seve!1!l pollSoible approaches f(lr reducing
inlerfe:n:w:e p(lwer to 1V receivera, including lowering 1V bands device in-bHOd tranl;mission pow",",
narrowing TV bHOds device lran=..i••ion bandwidth, and lowering the oul-.of-band emi:;o..ions limit for1V
bands devices. Motorola argues that the adjacent channel prohibition for fixed TV hand. devices could
be eliminaled if the rules allow fur highly detailed lerIllin modeling that accurately predic!Jl 1V fIeld
.!rength."9

128, DelllMic:rnsoft, Motorola and PISC argue that prohihiting pefl!ouallportahh: devices
below channel 2\ is nol uecessary hemuse the Commission has iJDPO'ed rigorous geo-locali(ln and
dalaba.e querying on M(lde II persona1'p(lrtahle devicer; llDd Mode I persouallpartable devices are 11III1<:'1"
coutrol of a fIXed (II Mooe IT device.'''' HoweVl:r, APCO, County (If Los AngeiCil and LMCC express
concern thaI inlerlerence protection relying (In goo-location nlliY nol work as HOlicipaled and thus oppose
allowing personallponahle devices to opernte (In channels 14_20.161 SIwre opposes permitting
peraonal/portllble devices 1(1 opeJ'llle below channel 21, arguing that TV bands devices would be less

m See S"""NJ Report aNJ Order 23 FCC Red 16869 (2008) at'l118.

"'!d. a1168S9, 1148.

m See Ftrsl hporl aNJ Oroer and Fur1Aer NoriCfl ofProposed Rwle MokiJlg in ET Doel<e< N",. 02-380 and 04-186,
21 FCC Red 12266, 1227S (2006) and S"""NJ Report aNJ Order 23 FCC Red 16859 (2008) al '1148.

'" See SccoNJ Report aJld Order 23 FCC Red 16862 (2008) at 1157,

'" See Adaplrum petition al J·S and Malorola petition al 21.

'"" See DeWMlcrosoft pelilion at S, Molorola peliJion at II and PISC petition aUS,

161 See APCO "l'Posilioo al J, County of Los Angeles opposilion al land IMCC opposilion al 5, Molorola sime.
thal eOm:cJID aboul opemlion 00 channels 14-20 could be addr.,.;;ed by removing !he geuer>! prohibItion On
personnllportable d....lces op....ling on channels 5-13. See Mo\nrola opposition IJ! 15,
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effective """,ing at lrequencies below channel 2land that, if the inlegril.y of the IV bands dalabase is
disrupted, device.s that rely on it will pose the same inlerference threal as sensing-only device:l,'" NCTA
opposes PISC's roquesllo allow por1llble devices 10 operale On channels 5-13 due 10 cOIII:ems aboul direct
pickup interference?"' .

129. PISC requesta that the Colllllli<!sion elimlnllte the rule provisiou re8eIVing Iwo channels
above 21 for wirel,,"s microphones in marh:l.s with PLMRSICMRS operalions. PISC argues Ihal lhis
reservalion is needlessly wasteful in that the Commission already provides wireless microphones with
mOre than enough spectrum and protecLiOll by excluding personaIlportable deviCeli ou chanueill 5_20."'"
RudnlaniEricben argues lhal. il iI; not neee&lllry to =erve the fIrst vacant channel above and below
channel 37 for wireless microphones because the Colllllli<!8iou can simply protecL s point/radius for each
wireless microphone in the ULS dalabase.''' Sennheiser oppo",," elimlnlltion of !he reserved cl1aunels,
arguiug lhat this wmlld provide on adVlllllage for TVBDs over wirele!ls microphones.'"

130. Other parties ropport increasing !he number of TV channels on which TV ban<b devices
may IIDt operale 10 leave mare channell available for wirele!ls microphone we. Carllon Wireless,
Motorola and WISPA recommend designating two channels in each market for use by wireless
microphmte.,16' CWMU slates thai It ia impOMlble to protect wireIe!lll microphoue use for many
televisiou productions using only a few sare harbor channels,''' but il ropports designating one channel in
each melropolitan area for use by eleclronic orws galhering for &ituatiOllli when it is impossible to register
wireleaa microphoue 10calioJlli in advance.'60 NABIMSTV ""l"""ts lhaIthe CouLmi!llliou expand the
current sel-...ide of two channels in 13 markets to all markets and EIet aside addilloual safe harbor
channels.''' Shure argues that six channels cenlered around channel 37 is lhe minimum aruount of
spectrum needed 10 ropport itinerant wem.''' Google opposes Shure's request to prohibit adjacent
channel operatiou above channel 21, arguing thai. Shure's pl"opo.sal would resnlt in lID available channels
for IV bands device:l in many Or all urban marh:l.s and nO economie. of scale to IlIlth: a nationwide
network viable?" Google further argues that adequale channels for wireless microphones are 3Vl1ilable
below cbarinel 21 and thai. res.ricring availability above channel 2 I wmlld serve only to prmect wireless
microphones operating ilIegolly.'"

,,, See Sbure cpposition aJ 18_19.

'I' See NcrA oppasition a,6-7.

, .. Se. PISC petitlon at 17.

, .. See RudrnaniErid,.en petition al 10.

:l6:I See S=nhei= opposition a, 4.5.

Ul See Carloon Wireless opposition at. 6, Mooorola petition a, 10 and WISPA oppcsition at 7-8 ('OIinllea.
microphones ,hould ~gi",n in the TV Mllds dambMe, acce... the dam""'e on the ,ame teJm8 as TV b""ds <irvic..,
and have co-equal, oecoud.vy stall1'l with them).

1bIl See CWMU opposition at 10. CWMU canlEmds lha< the typicol nurnbn of wm.le.. microphon... needed for
voO""" eV<:tl1S is !Ill fo11o_: 50 fur an average Broadway Ill\l';icar, 155 for a Monday Nigh! Football wlecas! with an
additional 40 fur the NatiOlloi Foolball Lea!!U., 1,000 fur the Sup.r Bowl, and 2S0,800 fur a poli!ical convention.

2.. Su CWMU opposition'" 12. PISC argoes that blocking off TV clumn&la ndusively for inlermillenl wirele!lll
micropboue use sw:h as .lectronic ne"", galhering is a highly inefficient u,e of speclrum. Sf!« PISC p.tition al IE,

2711 See NABiMSTV opposition al 20 (the 11IUUbn of••..,.ide clumn&l. cmId be reduced 0_ ti_ as more
sl"'clrally efficient digilal microphone equipmenl i. deployed).

'" see Slone oppo&ilion at 16.

m See Google oppasilicn at 15,

,,, /d,
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1J1. Ded~irJft. We affirm our inilial <!l-clsiou to prohibil li~ed device", from ClperatiDg 00
channels adja"""t 10 C'C<:upied TV c/:WlIIelS. While Adaplr1Jln :lIld Motorola provided gene:r.ll infonoatioo
on posllible ways tbat fixed devir.es cClllld o:>perate adjac""t 10 occupied TV channds. oeilba pany
provided soffici""tly detailed iofonllatioo on !he Irchnical requiremenL' lhal woold be ooc.....ill)' ID allow
adjaceot ch!lIlIlel opemlion wiLhoul iolerference iIIld "ijl permil op",allOn Df TVBDli. We .11.0 decline La
change the designated charlneh! wbere TV blllld. de'vices are prorut>ited frum ope:roling ."d, m ~ll~ regard
we also afflnll onr decision to probibil personallpotlable .JevicCl! from oper3ling below dlalmel Zl. A3
!he Commi,sion noted in boLh the Finl Reporl and Order and S",-v"d Rel'orl und OrrJer. thue is some
polenlial for interference to PLMRSlCMRS .erviee. 00 chaooels 14-20 due 10 !he nomame nalUJC of
per1iOllaVpotlable devices, and we are tiliog a ,'olll'ervativr approoch to prOle<:1 Lhese service. from
interference and prohibit opera.ion of per!lonaliporLable devices on !he.e channel •. 10 addition, we are
affumiog the prohibition on pet"SOnallportable device. on chaunl:ls helow 14 as weHlo belp ell~1ll't thai
unwed charlnels remain available for wireless microphones IlIId other LPAS dnlee.

IJ2. We ..", revi~iog our rules to reserve two channels Illltionwide wbere TV devices are 001
permitted 10 operate to e:n.o;UIe that some speclrwn n:mains available for wireless IIllCropbOllCll and other
LPAS stations. Reserving two channelil nationwide will CDlIure that at lell-.t two chaunl:l~ remaio
available for wireless microphones in all markets. The... channel. will be Lhc linl cbarlnel~ 00 either .ide
of charlnel 37 that are unoCCllpied by broadcast televis.ion .lations or, if DO chlIlDl:l. ~re ...ail~ble 011 01\1'

.ide of charlnel 37, the first two channels nearest to channel 37,"4 lbtse reservallons will provide
ch!lIlIlels to accommodate LPAS operations thaI are not aI,fixed loc~tions that would have been protected
IlJLder the .peclrwn sen.iog provi~iollil we are eliminating herein. Such LPAS ope:rotillll5 include
electronic news gathering and other lempofllf}' on-site applicalirm., where till" openling channel. and
locatioill'''''' not known iiIlfficieLLtly far in advance to register them in the database. We belil:ve th.oJ: the
reservation of two chann,,). nationwide, along with the additiOlllll channel. wijl be DVDUable 31 Lhe v,,"1
majority of locationa that cannot he nsed by lYBDs, will provide mare than rufficienl "J"'ClnUll to
accommodate the vast majority of wirele", micropbone usage. Tbi. will allow protected ClpUlltion of a
minimum of 12-16 wireless microphone9 and other LPAS EMtion. iLL a smoll geographic area'" Purthl:l",
the relatively low power of!hese stalions limils their opernting ""'ge to abouL 100 meten, allowing each
vacml TV channel 10 be used aI many locationa in a TV market. We note that in many areu more than
two channelo will likely remain available far LPAS '!atlon.! because fixed TV bands deV1ce. are not
penni"ed to operate adjacenlto occupied TV channels md p"rsonallportllble device. are not permitted to
Clperate below channel21.

133. Recently the Broadband Action Agend9 announced an intention for the Commi5Sion to
initiale rule moking proceedingi' to inI:rease spectrum efficiency and innovalimJ in varions frequency
band., including broadcast TV spectrum.'" 10 addition, the Commission ha8 initialed. a proceeding to
conaider changes thi: rules for wireless microphone. that operate in Lhc TV b:mds.'" If the CornmiMion
makes change. to the rules concerning the channel~ available fur operntion for TV and other authorW:d
services, thi: channels available for use by unlicensed TV bands device. and wireles. mil.-"fOphones could

'" To el3rify this rrnv~on, the lwo reserved eh3mtelB a, a Jocali<Jo ore In be !he 'ElDle for.n type. of TVBD
Ol'"",tioo" ie., fixed devic,," al OIly hcigbl ""d penlOual!portabJe Mode I ODd pelSOlla1lportohle Mode U .' bo<k
po...-.:r \r:.el.. Thu.o, if the fullt rwo IllIOCCup;ed channel. are adjacent In occupied cb""""l... OltIy 40 mW
pe.-.onallpo"abJe devices would be offec,ed by the n:oorvatioM.

'" A!J discus>ed ~bove, we are also providing for re~lmtion in TV band.s dawb..." 01" !he channel. u,ed for
wirelf,.. mir.rophoJlt:s at large perfo"""""e ve,nnes ....hen: ",On: than 12 ",ic(opboll"ll or. u""", in O(<ler \0 p",1,O:1 w,
...-irelf,.., audio opemtioll'l at 5Ilch filciijues fro", ;ntu:lfi= cau.,ed by TVBDs.

". S"" "FCC Announces BroadbODd Action Agenda", News R.I•...." reI. April 8, 20 to; ,u abo
http://.............broadbBIld gov/planibroadbmd-""tion-.gendahtm1

,,, See sup"" plml. lJ.
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change, and any TV b!llld. device or will:!e.. microphon" Iltal OperalC'l on a channel thaI. is later
designated for'another use would have to oe.lSe OPl:llltKm O([lMl ch.1nnel. Deperviing on the tuning range
of the TV b!lllds device, particulllrly p=OIIBVportable dl:\'i.ce., .:lr \Iomle.. microphone these radios could
hav" a reduced op<=ting rang". We rero~,ize lhat the aMicipated Commission proceedings introdnee
£om" uncertainty for manufacturers of TV Mud. deVIces aud could ddlly their<kployment. To avoid this
problem, manufacturers C!lll del'ign devi,"C!' lilal Mile tha capability to tune o,er a wider range of
frequeuci"" thau IiJ" rules c\lf1Tlltly pemli1. bul thaI incorp0l1l1e mea~urcs to limit op<=tion to the
frequeucyrange Over which the de-oce i. certified.'" Monufacturern would lherefore not have to redesign
their equipment if tha Commission mlX!ifies tha peJIUiMed "I'l:IlIling fr"'lu""",y ....ge and could modify
their equipment certification through a ~lrC'amlined procedure.''' We lilio oboerve L"",-l manufacturers are
contemplating that devices that coon"",- 10 CMRS .eMr:ea, mobik aud peBOIIaVpOl1.:lbk devices, whole_
home wireleB8 networks and other wireless data. sY"tems lMt will use TV whim space ;;pec\rUm willlilio
include Wi-Fi and Bluelooth oonllOunicaLio,,", technologies."·

1. Fixed LieeDlled Pnint-to-Pnint 8Ilekhanl Use

1J4. In the &CCJ~dReport and Order, the Commi..ioll decided thaI it would not be procLicahle
to authorize the use ofTV while spaces on a licensed basis.'" It concluded that the attributes supporting
.uccelodUi use of li<;ensing - ;;pectrum rights that Iln' clearly defined, exclusille, flexible and transfe:r:lbJe·
would be difficult to a.ceompliah in the TV bands if we Were to maintain our goal ofnot affecting the
interference protection SI6rIIS of exiiiling i1ervices. The frequencies and ammmt of UIDlsed TV bIlDds
.pe~lrum wiU V8r)' at each location and could change as other primary Useili enter the band.'''' InIl1ead.
the COInl~i••ion t1""ide<l to allow low pow", unlicensed devices to operate On the TV white~ at
power lellet. OIl gre<lleI" than 4 wall/; EIRP. First, it was concerned that operation at higher power l....el..
would in<''''''''c the risk: of interferel1ce in congeirted areas and thU5 could make shllring spectrum hetw~.en

lV bands device liO"'" more difficu~. Second, became the Commission did not have experience with
u.cJieenfied witeleall broadNnd operlltiOlL'l in. the TV Muds, il decided to lake a cauliuu. approach in
se'<ling power limits to minimize the risk: of interference to authorized users of the TV banda.'"

I~S PentiDfJj and Replies. FiberTower, Sprint Nextel, COMPTEL and RTG ~'FiDetrowern.
111.'') Bl'gue that the Commission erred in fuiling to dedicate a portion of the TV white sp;>cer; for fuled.
lic""r;ed use, II 3tat... tIult aU mobile broadbaml m,twmb need wireles. backbaul ami that there i8 •
critical abOl1.:lge of 81l= available far that purpose."'" FlberT"""er n. aI. claim that the propagation
eh""'l:leris~c<of the wbile spa<:es are idleal for long nmge wireless backhoul, particularly in DnBerved and

'" Thia ....y ocour, fur ex"",ple, \Ioben. nldio operales ou frequencies in !he U.S. Lhat t1iffer fi-om lb. ~lICies
Lhal!he nldio "P""'tes on in other cOlmlri<:• ...n.re it i'l nwkeled

'" MamJf.ctu""" COIlld certify. TV bandIo de,.;.., "" ~ ,oftware defined nldio, wb.ich;' defined u 81rUsmil1er in
which !he operating p"""""l.e" including !he fi'eq1lCDCY .--mg. can h. nJOdifie<l through 8 oofhnlrr. cb.onll.. See 47
C.F.R. § 2. I. A trarIil.Irl.iltl:r in wb.ich !he ooftwan iJ deoigaed ar apo:::,.,d '" be OIOdifie<l by • parry olb.e. than !he
manufacturer must. he certified ... softw.... d.rLOed ndio >Od Itll"" ""'o.--p",,"~ ~ '0 rq....... that ualy
software lb.t h.. been approved wi!h !he trarIil.Irl.irt.o. CRn be Iooded inlO i,. S"" 47 C.F.R f H44. A """",facturer
can ohlaiu approval to expand the frequency J1IJIlIe of. p",.i"'lIIty "PProved .oftwore del'iJu:d ",dio lhrnugb a C1Elll3
111 permiBSive chllll.l!e, which is a modific.tion to on eU>ling ceniJkotiou S•• 47 CFR. ~ 2. l04l(h).

'80 See = porle ld...- of July t9, 2010 In Julio, Kn.pp. Chid' of lb.e O>nu,,;"'oo'. Office of Engie....-ing :lIld
Technology fro", Albero. CornmumcatioU8, Brood<.om O>lpo'l1llion. (,om.wch ond alh.em (19 cmnpanle, :lIld
orgllnizaLioll.) a' 3.

m S""S«:ond Repon and Order2~ FCC RJ:d 16825 (2008) or, 44

'" Jd.'1 ~ 46.

,'" Jd. • t 16847, '106.

" ... S"" FiberTowe. petitiou at 2.
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underaerved areas, and that becau.«e fi:<:ed point-to-poinl bockhaul equipment is available now, fixed
licensed openltiom would "pur inunediale b{oru:!l:rand deploymenl to ull~erved IIlI.d uoderserved arell5.'"
It further slate. that the O:lnuni,~ion ~hould have sel aside six channels in the while space~ for fixed,
licensed me ill rurnl """'~ and aulhorized fi:<:ed, licen~ed opel1lliOllB in Ihe white :!paces in the third or
greater adjacenl channels ""i,tiug in any markel."· Fibe(fower e1. al. .I.llles that given the uhiquilous,
nomadic·nature of existing and proposed unlicemed devices, it will e.senl.ially be impo.sible for the
Commission 10 aUlhorize licen.ed u.e effeclively after unlicensed devices already: occupy lhe same
Jreqllellcics.'1l7 Il reqllBSts that the O:lmmisslon recomid",. it. decision befo{e unlicensed devices are
marh:ted 10 consumers.'"

136, A nl11nb",. of parties oppose the petilioll of FiberTower, et. aLl&' DelliMicrn.oft, Google
and PISC argue thal bacl<hanl is not an efficienl me of the white space., Ihe wbile :>paces Mould not be
licensed and the pelilion i. repetiliou• ."'· SBE does not believe lhat there are sufficient vacant 1V
channels to pennil. backhanl me. Community Broadcaste", oppose. FiberTower'~ request to reBerve
channels for backhanl u.«e until oller lhe Coo. A and low power television digital transition.'"

137. D€cision. We decline to Bel aside 1V channels for fixed licen.ed badmanl use ELil

{eqllf:'l!ed by FiherTower al this time. k; indicaled above, lhe Broadband Action Agenda recently
indicaled an inl.enlion that the O:lmmisBion iniliale rule making proceedin!l" 10 inc{ea..,~
efficiency and innovalion in variom frequency han",'''' including the broad""'lt 1V i1pe~1rum"" We
intend to C<IJ:lSider Fibe{fower's requeats for spectrwn for fixed licensed hack:haulto support hroadband
.ervices in lhe hroader conlelll of lhese future proceeding. in order 10 better ensure a comprehensive
approach 10 wireh:.s rural hack:haul in lhe"" bands. We disagree with FiherTower's contention thai we
should nOl de\.ay in addre.sing ita request for aCeeM to the 1V handa becau"" it would he impossible for
the O:lmmission 10 authorize lic"""ed uses aller unlicen.oo devil:es occupy the 1V bands. Both fi)(C(\ and
personaVpartable device. are to rely on a 1V band.'! device dal.llbase lIB their primary method for
delermining availahle channels. If the Commiaaion IIIlIb:s changes to the rule. concerning permiB.8ibh:
channels of opeilltion, impo.es geographic area restrictions or makes other changn to the technical
pll!1lllleters for 1V bands devjcea, theae will be taken into account hy the dalabase odminiatralOr in
determining avai\.ahle cbllDDela for 1V hand.'! devices. Therefore, any 1V banda device that operalCli on a
chWlDellhat i. \.ater designaled for another u.«e wonld ce""" operalion on that cJ1anne1 after it perfmma ils
daily database check and the database indicates that the channel is no longer avrril.able fur use. A3 we
move forw&d, however, we are inlerested in pursuing the questioo of whetheT we can accommodate
licensed rucal Mcllinl in the while spaces within the UHF hllIKis. Therefore, Commi••ion 8tafT will
"""luale this pnaaibility over the coming months, and will formul.ate and suhmil a recommendation 011

'" !d. a15..

:lll/ Iii al 8.

,,, Id.•t 9.

, .. Id. ot 10.

'11'1 For .xamph:, SH COJJ1Mllniry Broadc..rnrn oppo,ition ., 3, DelliMic'r08oft oppooitiou "' i 8, Googlc opp.,ition al
19, PISC oPl'O"ilion al 2, II1Id SlIE opposition al 12, W1SPA believes thaI wirel""" backhllul could be implemeoJed
in the white 'I".''''' hy allowing 20 watts lnm.,milb:r power in IWd areas mhor than ",,,.,.ving J6 megahertz of
'l'eclrum a, reque,ted hy FiberTo.....r II1Id olhe'ro. WISPA opposiuou al 12. ..... discussed above, "" decline '"
illcrease the power limit for fixed TV bauds devices,

". See DelliMiornsoft cppo.ilion e'. j 8, Google oppo.itioo al20 II1Id Plse oppo.iuon e, 2.

>OJ See Community Br""dc"-,,,,r'. oppo,itiou al J.

'" See "FCC Anootn=. Broadband Alouon Agende", N.,.... RelU'l<>. reI. April 8, 2010.

,,, http,;;_,..,broadhand.gov/planlbroadhand-acuon-ageod•.html
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next steps!", I.he CommissioIII:rs by the end of 1010

E, Other I~~Ile:s

1. ClIlllIdR!M~Jie.. Bnnler Arell

138. The a1loTmenl and ""signment of TV chaunel. in the border areaa with C!I.ll;I<!a and
MexiC<l are subject 10 agreemenl8 with eacb of thooe countries. Low power TV assignment<' wilhin )2

kilo'melers (20 mil",) of the Canadian border mu", be referred ((I the Call1Idlan lIuthorities for "!'P"U'1lI'"
In addilion, low power UHF TV statiOll'l that are localed less than 40 ldIomeiel'li (25 miles) hom tbe
Mexlcm border, lind low power VHF TV stlluons thai are le.. than 60 Irilometel1l (37 miles) from !.be
Mexican border, mwt be referred to Ihe Mexican government for appronl.'"

J:J9. In the Seeon" Report and Order, the CommiBSion decided lhal fixed TV bauds deviC<:'8
~bould m1! be ,.ermitted 10 lIpemle wilhin !.be borw,r areM specified in the Canadian and Mwcan
Jgreementli until it hall all opportunity "10 uegotia!e any neces&ary chmges to those agreemen(j wi!.b
CJ.JJada and MUJco.'~j' The Commission ",aleathal fixed TV b:mds devices that operate with outdo",.
llOletlllllll alan E[RP of up 10 4 walts "will be somewhal similar in operalian to low power TV statiOn8."
and \hus w,cided "in b:eping wi!.b the low power broadeBBling agreemenls wilh Canada ilIld Mexico" that
TV bllllda devic<:. mUll! comply wi!.b the distance r;eparJltions from the border specified in tbe
Jgrerm"n~ ,,' The Cormnission also applied the SDllle dlstanc<: restriCtioIlB On lhe Use of lowerpo~
unIicenoed p=onaIJpomhle TV bands devi"". within the border "relIS "10 avoid any WlCerWnty in
.ldminj~terin,g Ihe agteemenl8 with Canada ilIld Mexico."'-" These border distance reslrictiOll.ll will be
enfun:e.d for fixed devices and Mod<: II p"l'Sooallportable devices through the use of their gee-location
alld databale ",,~ell Cap.>biJiIJe.. Devices operating in Mode I witboul " geo-Iocationldatabll'l<: acceas
capability ",ill be p"""",terl from operaling in !.be border areas in Lhillthey will operate relauwly dose tD

an anoci.:lted bale ~tatiOll (f'lled or po:flIoJnaVportable) that uses a gee-location/database acoe~~ ~apability

l.h.al ",ill keep it from opernring in !.be bonier areas_

140. Petitio".r and Replier. Tribal Digilal Village (IDV)~ thai tbe CQlIllIlisllicn reoons.ider
11.3 w,cision 10 ban the U'le of TV bands w,viC<:1 in th£ border lliU. wilb Me..ioo pending ~"ndU'lion of
negotiation. wi!.b Mexico under lhe TV rncoodoM! agro:m<:nt wltb !.be U.S., whioh could w,lay the
iutroduclion o{uew servioea to theircommunitiea.""· TDB lIlE"e.lhallbe C<Jmmi..ion offi,l'1l no reaaoned

, ... See Working ArTOI'lg"",.nl for Allo"".nl and As.igM/.1Il of VHF aNI UHF Tel"";,,,,,,, B",oJ=/iIrg ClwllMl"
raNkr Ihe Agree",,,,,t b~en tAe Go,""""".nl of 1M Unill'tJ SI4SU of A",e;j"" q",j IAe Go"'''''.e"1 of Canada
Relating 10 the TY BroudcElBting Se,.."i~e, dale<!~h I, 1989. Thill aEJ"'Cm.nl ;, ......a.bLt on IN CJlIl..IDi&oian'.
web .(le at bttp:/lwww.fi:c.govlibl"..ndlagreelfileslcan-be/can- tv.pdf.

,-., See Agr"""''''1 Amending Ihe Agrum.,,/ Motillg to A..-,,g,,,"ellls and Usage of rel""iJ;ioti BM&lco.s1i1lg
Channels in Ihe Frequency liang. 47()..$06 MHz (Channels U_~9) along /he U"lted S"'tu_Monco 800'<1"". dale<!
Novembe.r 21, 1988. This international agreemenl is Ivoilable 011 the Cornmi..;OJl', web "jte &I.

http://www.fccgov1iblsandlagree/filwmex-bcllpu!dbc.pdf, .1'"", olw,!be \Illtilitd >mtndme:ot 10 the Unitod State;<·
Mexican agreement bn VHF statiOIlS dated September 14·26, 19~8.•v.illble on lhe Cornmi<.!ion'. _b lite ..
http://www.fuc.govlibl.andlagrttifilcsi_x_bcllpvhfbc_pdf. The a~en18 may ~nire coordinlltioll. 01 !lftI'I1rJ
dietan<... from rhe bo,-d.,,- depending On the> E1U' and HAAT of the LPTV SLation.

>06 .1'"" Second Repol1 and Order 23 FCC Red 16897 (2008) al ~ 165.

=/d,

"" /d, ol16897, 11266.

m .1'•• Tnb.l Digital Village petition al 1-2. Tribal Digilal Village (TD"l is a consartiUOl of 19 fuderally
reoognized AlIleriC3tllndian tribe> I<K::I..... in San Di~80 County, CA- TOV operatas an exlensive communil:ations
ne,w",* .upponiDg Trihai municipal bYiidingo ~d prng"""" OlId i. inleresled in using TV boodll devi<,CIl I'"
COII1lnuniry ..,,,,,0,l<in8. PoN ofTDV's netwo<k ~e within rhe exclusion zon'" along IN Mexican border under the
CoJI1tl1i ,.ion'. nLl",.
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support for il!l decision,"'" Il illgUes that ,he Commission did not uplain why il ..,jecled EU:gt1111enU that
lhe TV broadcast agreement wilh Me~ico does not apply 10 unlioenlioo TV bands devices, nor why it
concluded lhal: the TV hands deVIce. w~uld be "somewhat similw- III operJllion Ul low power TV slalions"
as a """is for ilB decislon. TDV llOk,., lhal, if u... Comlni"l<JD determines thaI the e~isling agreemenl
requires coordiuation with Me~ico, lhe CommJs"ionshould <;(Insider wh...m.:r it call address ils COncer:D&
by enlering information On MexiciW >1"li~"" In the TV bands ciatabsioC. lllcreby satisfYing u... purpose of
lhe agreemenlto avold inlerference. Or b~' decre"smg the 017e "fu... ""clusion2<llle. in the borda- f1rea..
fur unliceusoo devices wing variable po:>wer'·' PISC believes tMl u... C"mmiss;QIls!louid re-examine
lhe border exclru;ion zone becau"" TV b:lIld. device. = ~ulicenscd devi~e8. not broadc,,". statiOIl!l
covered by Ihose agreements,'"

141. Dedsio7l. We are mo:>dlf)'ing C'Ur lequirem""l fur the oper;uion of TV hlluds devices in
hor<Ler area, wilh Canada and Me~i"", 3.i WilCUSIOO below. AI lhe oll'",et, we clarify that uulicensed
<Levices are nol co~ by the TV hrwdnv;1 agreements willl C:mada and Melle,", and thUB we do nat
need to negollate changea to those agreemenls as we sLaled in the SUOM RepoJrl ll1/d Order. We have
historically applied these agreemenls to:> licf:llloC<! opcr:llionl whieh arc weil-defined and n:adily idenlified
under our rules and in ow- dal4basea, oharacteristics which do olJl apply lO unlicenBed <Levices.
Nonetheless, becawe TV ban<b lievicel wHi operate in lhe S8me frequency band. and on the same
channels as TV sl4lioas in those countries as well as iII u... U.S., albeil al lower power lhan licem;ed
stations, we =sensitive to Ihe need 10 avoid causing iIllerfurence 10 TV broa<Le381 operaliolls in C~oOOa

and Mexi<;(l, We find meril in Tribal Digilal Village's sngge,.."d option 10 protect Canadian and MaioiW
statilJllS in ti,e borner "l"t"M by including information on the Canadian and Mexican EIlalillIl!l in the TV
biWd:; dalabaoe ao prolecled services within those counlries.'" We will do SO, thereby ensuring thaI
~tatlons III lllO~e COU1llri~ will be prolected 10 the S8me level3.i statioIl!l in the U.S."" We will <fueun
C'Ur decision with Can.da BIld Meri<;(l 10 ensun: lb.aJ; informalion on their operolloIl!l iII the dala"""e will
be limely and .cellrate.

1, TnnsmJtter IDs

142 In the Second Report and Order, the Commission required fixed TV bands devices to
tralllUIl.it idenlifyinl!: information Ul ensUR: that they can be iIlentified if inlerference occurs."" It requln:d
the idenrifieolion signal 10 ""nfClfIJl 10 a atandard eal4blished by a recognized industry slandards setting
orgs.ni.zstion and Slated that il expecIl; the idenlification signa.llo carry sufficient information 10 idenlify
t~ <Levice AJId its location,

143. P"tit;Of1S tJnd Replies. Motorola requests that tha requirement for fixed TV bands device:ll
te lJansmit an id""lifiClilian s.igJllll coufurming to a yet_to-be <Leveloped industry atandard be eliminated
bec8uBe the requitemmt <;(Iuld COIl!ltrain syslems 10 support a partioular modulalion and delsl TV hands
<LeVlcel enlering the llIll1lretplece due to the lime required for u... development ofa slandanl." Adaplrum

lOll Jd. al 3-4.

'" Jd >l ~_6

", See PISC oppo!!ilion at 23.

'" The requiremf.nl lhal TV band.o d.... iceo ope"'lc beyond a minimum di,tlulce of Lbe p",lo;led """'lOur of co-
ob8OIleJ or adj=1 "hannel TV ,taIioDll ,""old n<J! ""pI)' '" CaDadion or Me;<i."" .;P;ili ,,,,,rived within tho U.S.;
Ihooe s!nuo,," "'" only In be prolecind 1I= in\e~""wilhin their 11I0"",,1 borde".

" .. B""a""""'" are modifying our rol.. ~n !hi, j_~, w~ do oat oddruo TDV',~ut lhiIl we did 001 ""Plain
bow TV baud!; devices are somewhat simililr '" low pow., TV 'Iau""" "" aha.r. ror Oil< .",li« doci<iDn 001 '" .llow
TV balld.o; devi... In ""e"'le in Ihe border are..

..... See SecoRd Reporl aM Om" 23 Fa:: Rod I~1I47 (;'OO~) .1 ~IQ~.

,.. See MOlomla petition a122.

"..


