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Re: AmendmentɄofɄtheɄCommission’sɄRulesɄwithɄRegardɄtoɄCommercialɄ
OperationsɄinɄtheɄ3550-3650ɄMHzɄBand​, GN Docket No. 12-354Ʌ

Dear Ms. Dortch:

InɅresponseɅtoɅtheɅCommission’sɅSecondɅFNPRM​ɅinɅthisɅproceeding,ɅCBS,Ʌ21stɅ
Century Fox, Time Warner, Viacom, and the Walt Disney Company (collectively, the Joint
ContentɅInterests)ɅfiledɅcommentsɅandɅaɅstudyɅpurportingɅtoɅdemonstrateɅthatɅstandoffɅ
distancesɅofɅtensɅofɅkilometersɅwillɅbeɅrequiredɅtoɅprotectɅfixedɅsatelliteɅserviceɅ(FSS)Ʌ
operationsɅinɅtheɅ3700-4200ɅMHzɅbandɅ(theɅCɅBand)ɅfromɅCitizensɅBroadbandɅRadioɅ
Service Devices (CBSDs) in the adjacent 3550-3700 MHz band (3.5 GHz band). The1

study,ɅpreparedɅbyɅAlionɅScienceɅandɅTechnologyɅ(Alion),ɅmerelyɅupdatesɅearlierɅ
analysesɅwithoutɅacknowledgingɅcriticalɅaspectsɅofɅtheɅCommission’sɅAprilɅ2015ɅReportɅ
andɅOrder​. ɅɅInɅparticular,ɅwhileɅtheɅstudy appropriatelyɅrecognizesɅthatɅCBSDɅemissionsɅ2

within the 3.5 GHz band—as opposed to CBSD emissions into adjacent FSS
spectrum—poseɅnoɅthreatɅofɅharmfulɅinterferenceɅtoɅsatelliteɅoperationsɅaboveɅ3700Ʌ
MHz,ɅtheɅJointɅContentɅInterestsɅotherwiseɅstartɅfromɅtwoɅfundamentallyɅmistakenɅ
presumptions:ɅɅ

● First,ɅtheɅJointɅContentɅInterestsɅassumeɅthatɅFSSɅoperationsɅinɅtheɅCɅBandɅ
areɅentitledɅtoɅgeographicɅseparationɅinɅadditionɅto​ɅtheɅstrictɅemissionsɅmaskɅ
established in the Report and Order. In the Second FNPRM, however, the
CommissionɅindicatedɅaɅwillingnessɅtoɅconsiderɅphysicalɅseparationɅasɅaɅ
potentialɅalternative​ɅtoɅemissionsɅrestrictionsɅinɅsomeɅcircumstances.ɅɅTheɅ

1 Reply Comments of CBS Corporation, 21st Century Fox, Inc., Time Warner Inc., Viacom Inc.,
andɅtheɅWaltɅDisneyɅCompany,ɅGNɅDocketɅNo.Ʌ12-354Ʌ(filedɅAug.Ʌ14,Ʌ2015)Ʌ(JointɅContentɅ
Interests Comments). Throughout this filing, we refer to the frequencies between 3700 and
4200ɅMHzɅasɅtheɅCɅBand.ɅɅ
2 In the Matter of Amendment of the Commission’s Rules with Regard to Commercial Operations
inɅtheɅ3550-3650ɅMHzɅBand​,ɅReportɅandɅOrderɅandɅSecondɅFurtherɅNoticeɅofɅProposedɅ
Rulemaking, 30 FCC Rcd. 3959 (2015) (Report and Order or Second FNPRM).
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JointɅContentɅInterests’ɅsuggestedɅapproachɅwouldɅoverlyɅrestrictɅuseɅofɅ
spectrumɅwithɅlittleɅincrementalɅprotectionɅtoɅCɅBandɅfacilities.Ʌ

● Second,ɅtheɅJointɅContentɅInterestsɅpersistɅinɅ“usingɅworst-caseɅinterferenceɅ
assumptions”ɅinɅdeterminingɅprotectionɅdistances—anɅapproachɅtheɅ
CommissionɅsoundlyɅrejectedɅinɅtheɅReportɅandɅOrder​. ɅɅAsɅtheɅCommissionɅ3

hasɅfound,ɅtoɅtheɅextentɅgeographicɅprotectionɅisɅadoptedɅforɅCɅBandɅsystems,Ʌ
protectionɅdistancesɅshouldɅbeɅbasedɅonɅtheɅactualɅcharacteristicsɅofɅbothɅ
CBSDsɅandɅFSSɅsystemsɅwheneverɅpossible,ɅandɅbasedɅonɅreasonableɅ
assumptionsɅwhereɅinstallation-specificɅdataɅisɅnotɅavailable.ɅɅMoreover,ɅrealɅ
worldɅexperienceɅwithɅFSSɅdeploymentsɅinɅbothɅtheɅCɅBandɅandɅtheɅ
3650-3700ɅMHzɅbandɅdemonstratesɅthatɅtheɅspecificɅseparationɅdistancesɅ
setɅforthɅbyɅAlionɅareɅbothɅunnecessaryɅandɅunrealistic.ɅɅ

1. The Joint Content Interests acknowledge that using commonplace radar
rejection filters addresses the risk of harmful interference from CBSD
emissions below 3700 MHz.

Ʌ TwoɅtypesɅofɅCBSDɅemissionsɅtheoreticallyɅcouldɅcauseɅharmfulɅinterferenceɅtoɅ
FSSɅoperationsɅinɅtheɅCɅBand:ɅemissionsɅbelowɅ3700ɅMHzɅ(in-bandɅemissions)ɅorɅ
emissionsɅaboveɅ3700ɅMHzɅ(out-of-bandɅemissions).ɅɅTheɅAlionɅstudyɅpresentedɅbyɅtheɅ
JointɅContentɅInterestsɅfocusesɅonɅtheɅeffectɅofɅout-of-bandɅemissions. ɅɅInɅdoingɅso,ɅitɅ4

recognizesɅthatɅradarɅrejectionɅfiltersɅareɅwidelyɅusedɅbyɅCɅBandɅoperatorsɅtoɅlimitɅ
interferenceɅfromɅemissionsɅbelowɅ3700ɅMHzɅandɅimplicitlyɅacknowledgesɅthatɅtheɅ
protectionɅprovidedɅbyɅsuchɅfiltersɅmitigatesɅinterferenceɅconcernsɅsuchɅthatɅ
interferenceɅfromɅin-bandɅemissionsɅrequiresɅnoɅadditionalɅremedialɅaction. ɅɅGoogleɅ5

agrees,ɅandɅindeed,ɅGoogleɅFiberɅusesɅradarɅeliminationɅfiltersɅtoɅprotectɅitsɅownɅCɅBandɅ
dishesɅfromɅinterference. ɅɅInɅ2014,ɅtheɅJointɅContentɅInterestsɅdisputedɅGoogle’sɅ6

observationɅthatɅfiltersɅcouldɅbeɅusedɅtoɅaddressɅemissionsɅbelowɅ3700ɅMHz, ɅandɅthisɅ7

changeɅofɅpositionɅreflectsɅanɅimportantɅandɅwelcomeɅevolutionɅinɅtheirɅadvocacyɅonɅ
theɅissue.

2. Any geographic protections for out-of-band emissions should be based
on actual deployment conditions, not the worst-case estimates.

WithɅrespectɅtoɅCBSDɅemissionsɅaboveɅ3700ɅMHz,ɅtheɅJointɅContentɅInterestsɅ
appearɅtoɅbothɅmisunderstandɅtheɅframeworkɅofɅtheɅSecondɅFNPRM​ɅandɅdisregardɅtheɅ
principlesɅsetɅforthɅtheɅReportɅandɅOrder​.ɅɅFirst,ɅtheɅAlionɅstudyɅproceedsɅfromɅtheɅ

3ɅɅReportɅandɅOrder​Ʌ¶Ʌ288.Ʌ
4ɅɅJointɅContentɅInterestsɅComments,ɅAttachmentɅAɅ(AlionɅstudy).ɅɅ
5ɅɅAlionɅstudyɅatɅ7,Ʌfig.Ʌ1.Ʌ
6ɅɅLetterɅfromɅAparnaɅSridhar,ɅTelecomɅPolicyɅCounsel,ɅGoogleɅInc.,ɅtoɅMarleneɅH.ɅDortch,Ʌ
Secretary,ɅFCC,ɅGNɅDocketɅNo.Ʌ12-354,ɅatɅ3Ʌ(filedɅSept.Ʌ3,Ʌ2013)Ʌ(2013ɅGoogleɅLetter).Ʌ
7ɅɅJointɅContentɅReplyɅComments,ɅGNɅDocketɅNo.Ʌ12-354,ɅatɅ2,ɅAttachmentɅAɅatɅ16Ʌ(filedɅAug.Ʌ15,Ʌ
2014).ɅɅ
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premiseɅthatɅCBSDsɅshouldɅbeɅandɅwillɅbeɅsubjectɅtoɅbothɅgeographicalɅrestrictionsɅasɅ
wellɅasɅ​theɅhighlyɅstringentɅout-of-bandɅemissionsɅlimitationsɅestablishedɅinɅtheɅReportɅ
andɅOrder​. ɅɅThisɅisɅmistaken.ɅɅInɅtheɅSecondɅFNPRM​,ɅtheɅCommissionɅmakesɅclearɅthatɅ8

aɅregistration-basedɅapproachɅthatɅprotectsɅindividualɅCɅBandɅlocations,Ʌ“inɅplaceɅofɅanɅ
across-the-boardɅout-of-bandɅlimit​,ɅcouldɅ.Ʌ.Ʌ.ɅbenefitɅFSSɅoperatorsɅandɅCitizensɅ
BroadbandɅRadioɅServiceɅusersɅalike.” ɅɅTheɅCommissionɅalsoɅspecificallyɅrecognizedɅ9

thatɅfurtherɅamendmentsɅtoɅtheɅprotections,ɅincludingɅsite-basedɅprotection,ɅcouldɅ
provideɅadditionalɅflexibility,ɅincreaseɅspectrumɅaccessɅforɅCBSDs,ɅandɅprovideɅmoreɅ
assuranceɅforɅFSSɅlicensees. ɅɅTheɅJointɅContentɅInterests’ɅresponseɅtoɅtheɅSecondɅ10

FNPRM​—whichɅproposesɅtoɅbindɅCBSDsɅtoɅtheɅmaskɅadoptedɅinɅtheɅReportɅandɅOrderɅ
andɅ​establishɅadditionalɅsiteɅbasedɅprotections—failsɅtoɅprovideɅadditionalɅflexibilityɅtoɅ
CBSDɅusersɅorɅ“optimiz[e]”ɅprotectionɅinɅanyɅway. ɅɅInstead,ɅitɅmerelyɅseeksɅprotectionsɅ11

beyondɅthoseɅestablishedɅinɅtheɅReportɅandɅOrder​,ɅatɅtheɅexpenseɅofɅspectrumɅ
availabilityɅforɅCBSDs.ɅɅTheɅCommissionɅshouldɅrejectɅthisɅone-sidedɅframingɅofɅtheɅ
issues.Ʌ Ʌ

AlthoughɅtheɅJointɅContentɅInterests’ɅframingɅofɅsite-basedɅprotectionɅwouldɅ
fundamentallyɅundermineɅtheɅbalanceɅstruckɅinɅtheɅReportɅandɅOrder​,ɅGoogleɅagreesɅthatɅ
registrationɅandɅsite-basedɅprotectionɅhaveɅtheɅpotentialɅtoɅimproveɅsharingɅbetweenɅ
FSSɅsystemsɅandɅCBSDɅdeployments.ɅɅButɅaɅsite-basedɅapproachɅwillɅoptimizeɅ
protectionɅonlyɅifɅitɅisɅbasedɅonɅknownɅcharacteristicsɅofɅbothɅFSSɅandɅCBSDɅoperations,Ʌ
ratherɅthanɅworst-caseɅassumptions.ɅɅTheɅAlionɅstudy,ɅbyɅcontrast,ɅgeneratesɅ
inefficientlyɅlargeɅprotectionɅdistancesɅbyɅmakingɅunnecessaryɅandɅoverlyɅconservativeɅ
assumptionsɅregardingɅtheɅinterferenceɅenvironment.ɅɅBelow,ɅGoogleɅhighlightsɅaɅ
numberɅofɅtheseɅassumptionsɅandɅrecommendsɅalternativeɅapproachesɅthatɅcouldɅleadɅ
toɅmoreɅappropriateɅprotection.ɅɅForɅeachɅofɅtheɅfactorsɅaddressed,ɅtheɅbestɅapproachɅtoɅ
protectionɅwillɅalwaysɅbeɅtoɅcollectɅandɅuseɅallɅavailableɅinformationɅregardingɅactualɅ
operationalɅparameters.ɅɅInɅparticular,ɅtakingɅintoɅaccountɅindividualɅelevationɅangles,Ʌ
FSSɅreceiveɅfrequencies,ɅCBSDɅchannelsɅofɅoperation,ɅandɅCBSDɅemissionsɅisɅnecessaryɅ
toɅcreateɅaɅbalanced,ɅaccurateɅinterferenceɅmitigationɅframework.Ʌ Ʌ

a. Elevation angle Ʌ

AsɅGoogleɅhasɅexplainedɅinɅthisɅproceeding,ɅanɅearthɅstation’sɅelevationɅangleɅ
canɅhaveɅaɅdramaticɅimpactɅonɅtheɅstation’sɅvulnerabilityɅtoɅinterference. ɅɅAɅsmallɅ12

elevationɅangle—whichɅtypicallyɅoccursɅwhenɅanɅearthɅstationɅisɅreceivingɅtransmissionsɅ
fromɅaɅsatelliteɅthatɅisɅlocatedɅfarɅtoɅtheɅeastɅorɅtheɅwestɅofɅtheɅearthɅstation—willɅmakeɅ

8ɅɅJointɅContentɅInterestɅCommentsɅatɅ2Ʌ(notingɅthatɅpriorɅclaimsɅregardingɅseparationɅdistancesɅ
haveɅbeenɅupdatedɅtoɅreflectɅtheɅout-of-bandɅemissionsɅlimitationsɅsetɅforthɅinɅtheɅReportɅandɅ
Order​).Ʌ
9ɅɅReportɅandɅOrder​Ʌ¶Ʌ443Ʌ(emphasisɅadded).Ʌ Ʌ
10ɅɅId.Ʌ​¶¶Ʌ296,Ʌ443.ɅɅ
11ɅɅId.Ʌ​¶Ʌ443.ɅɅ
12ɅɅSee,Ʌe.g.​,Ʌ2013ɅGoogleɅLetterɅatɅ4;ɅReplyɅCommentsɅofɅGoogleɅInc.ɅonɅtheɅFurtherɅNoticeɅofɅ
ProposedɅRulemaking,ɅGNɅDocketɅNo.Ʌ12-354Ʌ(filedɅAug.Ʌ15,Ʌ2014).ɅɅ
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theɅearthɅstationɅreceiverɅmoreɅsensitiveɅtoɅinterferenceɅfromɅCBSDɅout-of-bandɅ
emissions. ɅɅAlthoughɅAlionɅconsideredɅmultipleɅelevationɅanglesɅinɅpartsɅofɅitsɅ13

analysis, ɅitɅfocusedɅprimarilyɅonɅFSSɅinstallationsɅwithɅelevationɅanglesɅofɅ5Ʌdegrees, Ʌ14 15

andɅtheɅJointɅContentɅInterestsɅhighlightedɅthoseɅresultsɅinɅtheirɅfiling. ɅɅButɅsuchɅlowɅ16

elevationɅanglesɅtypicallyɅoccurɅonlyɅinɅtheɅextremeɅnortheasternɅUnitedɅStates,ɅwhereɅ
earthɅstationsɅmustɅlistenɅforɅtransmissionsɅcomingɅfromɅtheɅsouthɅandɅwest,ɅandɅasɅaɅ
result,ɅtheɅhighlightedɅresultsɅareɅnotɅrepresentativeɅofɅtheɅneededɅprotectionɅforɅmostɅ
sites.ɅɅMakingɅdistortedɅassumptionsɅregardingɅelevationɅanglesɅisɅsimplyɅnotɅnecessaryɅ
toɅcalculateɅprotection:ɅTheɅCommissionɅhasɅalreadyɅdecidedɅthatɅCɅBandɅearthɅstationsɅ
seekingɅprotectionɅfromɅCBSDɅoperationɅmustɅregisterɅtheirɅoperations,ɅincludingɅ
antennaɅelevationɅangle,ɅwithɅaɅSAS. ɅɅTherefore,ɅtheɅstandoffɅdistancesɅdiscussedɅinɅ17

theɅAlionɅstudyɅshouldɅbeɅrejectedɅconsistentɅwithɅtheɅReportɅandɅOrder​.ɅɅ

b. FSS receive frequency ranges

SpectralɅseparationɅalsoɅmitigatesɅsignificantlyɅtheɅpotentialɅforɅout-of-bandɅ
interference.ɅɅInsteadɅofɅrecognizingɅthatɅCɅBandɅreceiversɅoperateɅthroughoutɅtheɅ
3700-4200ɅMHzɅband,ɅAlionɅoverstatedɅtheɅout-of-bandɅissueɅbyɅaddressingɅtheɅeffectsɅ
ofɅCBSDɅemissionɅonɅtheɅclosestɅpossibleɅCɅBandɅtransponder—oneɅwithɅaɅcenterɅ
frequencyɅofɅ3720ɅMHz. ɅɅBecauseɅadditionalɅspectralɅseparationɅmitigatesɅ18

interferenceɅpotential,ɅfocusingɅtheɅanalysisɅonɅtheɅclosestɅtransponderɅfrequencyɅ
overstatesɅtheɅpotentialɅharmɅtoɅFSSɅoperations.ɅɅFurthermore,ɅtheɅCommissionɅhasɅ
adoptedɅaɅsteppedɅapproachɅtoɅCBSDɅout-of-bandɅemissions. ɅɅUnderɅthisɅapproach,Ʌ19

whichɅisɅsetɅforthɅgraphicallyɅbelow,ɅCBSDsɅareɅpermittedɅtoɅemitɅhigherɅemissionsɅinɅ
theɅfrequenciesɅbetweenɅ3700ɅandɅ3720ɅMHzɅthanɅaboveɅ3720ɅMHz.ɅɅAboveɅ3720ɅMHz,Ʌ
CBSDsɅmustɅlimitɅtheirɅemissionsɅtoɅ-40ɅdBm/MHz.Ʌ Ʌ

13ɅɅ2013ɅGoogleɅLetterɅatɅ4.Ʌ
14ɅɅAlionɅstudyɅatɅ11.ɅɅ
15ɅɅId.​ɅatɅ1,Ʌ2,Ʌ13,Ʌ21.ɅɅ
16ɅɅJointɅContentɅInterestsɅCommentsɅatɅ2-3.ɅɅ
17ɅɅ47ɅC.F.R.Ʌ§Ʌ96.17(d)(1)(v).Ʌ
18ɅɅAlionɅstudyɅatɅ10,Ʌ13.ɅɅ
19ɅɅReportɅandɅOrder​Ʌ¶Ʌ184.Ʌ
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Therefore,ɅnotɅonlyɅisɅtheɅlowestɅCɅBandɅtransponderɅfrequencyɅclosestɅtoɅCBSDɅ
operations,ɅitɅisɅunrepresentativeɅofɅhigher-frequencyɅtranspondersɅinɅthatɅtheɅ
Commission’sɅrulesɅcontemplateɅhigherɅlevelsɅofɅemissionsɅinɅtheɅbottomɅhalfɅofɅtheɅ
lowest transponder. The Joint Content Interests illustrate protection of 500 MHz of C
BandɅspectrumɅbasedɅonɅconditionsɅthatɅapplyɅtoɅonlyɅtheɅlowestɅ20ɅMHzɅofɅthatɅ
spectrum.ɅɅExtrapolatingɅthatɅapproachɅacrossɅtheɅentireɅbandɅwouldɅbeɅaɅmistake.ɅɅ

NorɅisɅitɅnecessaryɅtoɅmakeɅinaccurateɅassumptionsɅaboutɅout-of-bandɅemissionsɅ
fromɅCBSDs.ɅɅTheɅCommissionɅshouldɅrequireɅCɅBandɅlicenseesɅtoɅspecifyɅtheirɅ
frequenciesɅofɅoperationɅwhenɅtheyɅregisterɅwithɅaɅSAS,ɅandɅthisɅinformationɅcouldɅbeɅ
used to determine actual interference potential from CBSDs. If C Band operators seek20

site-basedɅprotection,ɅthenɅtheyɅshouldɅbeɅwelcomeɅtheɅopportunityɅtoɅprovideɅthisɅbasicɅ
dataɅtoɅputɅsuchɅprotectionɅonɅaɅfirmɅfoundation. Ʌ21

c. CBSD emissions

The parameters of CBSD operation are equally important to calculating effective
protection.ɅɅHere,Ʌagain,ɅAlion’sɅanalysisɅisɅextremelyɅconservative:ɅitɅassumesɅthatɅ
CBSDsɅwillɅbeɅoperatingɅinɅtheɅhighest-frequencyɅchannelɅauthorizedɅforɅCBSDɅuse,ɅwithɅ
aɅcenterɅfrequencyɅofɅ3695ɅMHz. ɅɅInɅfact,ɅbecauseɅaɅSASɅwillɅbeɅawareɅofɅeachɅCBSD’sɅ22

operating frequency, the actual frequencies being used can be taken into account23

20 47 C.F.R. § 96.17(d) (requiring annual registration of C Band operations seeking protection
underɅtheɅPartɅ96Ʌrules).ɅɅ
21 To provide appropriate incentives for C Band operators to comply with this requirement, the
CommissionɅshouldɅestablishɅanyɅdefaultɅsite-basedɅprotectionɅbasedɅonɅanɅassumptionɅthatɅ
CBSD out-of-band emissions will be limited to -40 dBm/MHz.
22ɅɅAlionɅstudyɅatɅ4,Ʌ5.Ʌ
23 See 47 C.F.R. § 96.59.
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whenɅcalculatingɅinterferenceɅprotection.ɅɅWhereɅindividualɅCBSDɅemissionsɅ
characteristicsɅareɅavailable,Ʌthese,Ʌtoo,ɅshouldɅbeɅanɅinputɅintoɅtheɅinterferenceɅ
protectionɅanalysis.ɅɅThisɅapproachɅwillɅallowɅSASsɅtoɅtailorɅprotectionsɅtoɅreal-worldɅ
deploymentɅconditions,ɅwhileɅalsoɅprovidingɅequipmentɅmanufacturersɅanɅincentiveɅtoɅ
designɅdevicesɅwithɅimprovedɅout-of-bandɅemissionsɅprofilesɅ(soɅasɅtoɅhaveɅaccessɅtoɅ
additionalɅspectrum), ɅbothɅresultingɅinɅimprovedɅspectrumɅutilization.ɅɅAlion’sɅ24

approachɅcombinesɅworst-caseɅassumptionsɅregardingɅfrequencyɅseparationɅandɅCBSDɅ
emissions.ɅɅInɅcasesɅwhereɅeitherɅ(1)ɅaɅCBSDɅisɅoperatingɅwithɅaɅcenterɅfrequencyɅbelowɅ
3695ɅMHz,Ʌ(2)ɅtheɅFSSɅstationɅreceivesɅonɅtranspondersɅwithɅcenterɅfrequenciesɅaboveɅ
3720ɅMHz,ɅorɅ(3)ɅtheɅCBSDɅout-performsɅtheɅCommission’sɅmandatedɅout-of-bandɅ
emissionsɅrestrictions,ɅAlion’sɅanalysisɅcouldɅeasilyɅoverstateɅpathɅlossɅrequirementsɅ
neededɅtoɅavoidɅharmfulɅinterferenceɅbyɅ27ɅdBɅ(i.e.,Ʌ-13ɅdBmɅminusɅ-Ʌ40ɅdBm)ɅorɅmore.Ʌ

d. System noise temperature and interference/noise ratioɅ

AssumptionsɅregardingɅtheɅsystemɅnoiseɅtemperatureɅofɅFSSɅsystemsɅandɅtheɅ
amountɅofɅinterferenceɅtheyɅcanɅtolerateɅmustɅalsoɅbeɅreasonable.ɅɅTheɅCommission’sɅ
ReportɅandɅOrder​ɅestablishingɅcoexistenceɅprinciplesɅforɅFSSɅsystemsɅandɅPartɅ90Ʌ
licenseesɅoperatingɅinɅtheɅ3650-3700ɅMHzɅbandɅincludedɅassumptionsɅforɅsystemɅnoiseɅ
temperature. ɅɅWithoutɅjustification,Ʌhowever,ɅtheɅAlionɅstudyɅassumedɅaɅlowerɅsystemɅ25

noiseɅtemperatureɅofɅ78ɅK. ɅɅThisɅassumptionɅhasɅtheɅeffectɅofɅincreasingɅtheɅ26

protectionɅrequiredɅforɅCɅBandɅfacilities,ɅcomparedɅtoɅtheɅapproachɅinɅtheɅCommission’sɅ
coexistenceɅframeworkɅforɅPartɅ90Ʌoperations.ɅɅYetɅAlionɅfailsɅtoɅsupportɅtheɅ78ɅKɅfigureɅ
withɅanyɅfactsɅorɅanalysis,ɅandɅitɅprovidesɅnoɅreasonɅtoɅdepartɅfromɅtheɅCommission’sɅ
settledɅpositionɅregardingɅtheɅappropriateɅsystemɅnoiseɅtemperatureɅforɅCɅBandɅdishes.Ʌ

AlionɅfurtherɅbasesɅitsɅworst-caseɅscenariosɅonɅanɅinterferenceɅtoɅnoiseɅ(I/N)Ʌ
ratioɅofɅ-20ɅdB,ɅorɅ1%. ɅɅAsɅGoogleɅnotedɅlastɅyear,ɅrelianceɅonɅthisɅfigureɅstrainsɅ27

credulity. ɅɅThisɅapproach,ɅespeciallyɅwhenɅcombinedɅwithɅaɅsystemɅnoiseɅtemperatureɅ28

assumptionɅofɅ78ɅK,ɅwouldɅlimitɅinterferenceɅtemperatureɅtoɅaɅminusculeɅamountɅ
equivalentɅtoɅlessɅthanɅhalfɅofɅtheɅcosmicɅmicrowaveɅbackgroundɅradiation. ɅɅAɅmoreɅ29

reasonableɅapproachɅwouldɅbeɅtoɅlimitɅinterferenceɅtoɅ6%ɅofɅtheɅsystemɅnoiseɅ
temperature,ɅcorrespondingɅtoɅanɅinterference/noiseɅ(I/N)ɅvalueɅofɅ-12ɅdB.ɅɅThisɅvalueɅ
conformsɅwithɅtheɅITU’sɅrecommendationsɅregardingɅinterferenceɅallowedɅtoɅFSSɅearthɅ

24ɅɅSee​ɅReportɅandɅOrder​Ʌ¶Ʌ445Ʌ(notingɅthatɅ“marketɅincentivesɅmayɅbeɅfeasibleɅtoɅencourageɅ
industryɅtoɅdeployɅradiosɅwithɅimprovedɅ(lower)ɅadjacentɅemissionsɅandɅtherebyɅhaveɅgreaterɅ
accessɅtoɅspectrum”).Ʌ
25ɅɅInɅtheɅMatterɅofɅWirelessɅOperationsɅinɅtheɅ3650-3700ɅMHzɅBand​,ɅetɅal.​,ɅReportɅandɅOrderɅandɅ
MemorandumɅOpinionɅandɅOrder,Ʌ20ɅFCCɅRcd.Ʌ6502,ɅAppendixɅDɅ(2005).Ʌ
26ɅɅAlionɅstudyɅatɅ7,Ʌ8.Ʌ
27ɅɅId.​ɅatɅ1,Ʌ11,Ʌ21.ɅɅ
28ɅɅReplyɅCommentsɅofɅGoogleɅInc.,ɅGNɅDocketɅNo.Ʌ12-354,ɅatɅ12Ʌ(filedɅAug.Ʌ14,Ʌ2015)Ʌ(GoogleɅ
SecondɅFNPRMɅReplyɅComments).ɅɅ
29ɅɅId.Ʌ
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stationsɅfromɅco-primaryɅoperations, ɅrepresentsɅonlyɅ0.25ɅdBɅinɅnoiseɅfloorɅ30

degradation,ɅandɅrepresentsɅanɅevenɅsmallerɅportionɅofɅtheɅ
carrier-to-interference-plus-noiseɅ(C/(I+N))Ʌratio. ɅɅItɅisɅalsoɅmoreɅconservativeɅthanɅtwoɅ31

ofɅtheɅthreeɅI/NɅvaluesɅdiscussedɅbyɅAlion. ɅɅForɅallɅtheseɅreasons,ɅanɅI/NɅratioɅofɅ-12ɅdB,Ʌ32

ratherɅthanɅ-20ɅdBɅisɅsufficientɅtoɅprotectɅFSSɅoperations. Ʌ33

3. Using more reasonable operating parameters, rather than worst case
assumptions, causes standoff distances to shrink dramatically.

AɅmoreɅreasonableɅapproachɅthatɅreliesɅonɅbothɅobservedɅdataɅandɅCommissionɅ
precedent,ɅasɅopposedɅtoɅAlion’sɅseriesɅofɅunrealisticɅassumptions,ɅresultsɅinɅ
significantlyɅsmallerɅstand-offɅdistancesɅthanɅthoseɅsuggestedɅbyɅAlion.ɅɅInɅderivingɅtheɅ
illustrativeɅseparationɅdistancesɅsetɅforthɅbelow,ɅGoogleɅstartedɅfromɅtheɅfollowingɅ
premisesɅrepresentingɅtypicalɅreal-worldɅscenarios:ɅɅ

Ʌ Ʌ

30ɅɅSee​ɅITU-RɅRecommendationɅS.1432-1Ʌ(2006),ɅavailableɅat​Ʌhttps://www.itu.int/rec/R-REC-Ʌ
S.1432-1-200601-I/en.Ʌ
31ɅɅGoogleɅSecondɅFNPRMɅReplyɅCommentsɅatɅ12.ɅɅ
32ɅɅAlionɅstudyɅatɅ11.ɅɅ
33ɅɅReplyɅCommentsɅofɅtheɅWirelessɅInnovationɅForum,ɅGNɅDocketɅNo.Ʌ12-354,ɅatɅ12Ʌ(filedɅAug.Ʌ
14,Ʌ2015)Ʌ(endorsingɅthisɅstandard).ɅɅ
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FSS receiver elevation angle Variable.ɅɅForɅelevationɅanglesɅgreaterɅthanɅ25Ʌ
degrees,ɅGoogleɅassumedɅCBSDɅemissionsɅwillɅbeɅ
receivedɅinɅtheɅbackɅlobeɅofɅtheɅreceiver.ɅɅThisɅ
correspondsɅtoɅaɅ-10ɅdBɅearthɅstationɅrelativeɅgainɅinɅ
TableɅ2.ɅɅ

FSS receive frequency CenterɅfrequencyɅaboveɅ3720ɅMHzɅ

CBSD transmit center frequency 3695ɅMHzɅ

CBSD emissions into the C Band -40ɅdBm/MHzɅ

CBSD height above average
terrain

VariableɅ

System noise temperature 142.8ɅKɅ

I/N ratio -12ɅdBɅ

Resulting system interference
protection level

-129ɅdBm/MHzɅ

Apportionment34 FullɅapportionmentɅ

Percentage of propagation
situations exceeding the
interference objective35

1%Ʌ

Clutter and building loss Google’sɅanalysisɅdidɅnotɅtakeɅintoɅaccountɅclutterɅ
andɅassumedɅoutdoorɅoperation.Ʌ

Ʌ
Table 1: Assumptions and typical operational parameters affecting CBSD/FSS coexistenceɅɅ

34ɅɅApportionmentɅrefersɅtoɅtheɅportionɅofɅtheɅ6%ɅinterferenceɅmarginɅusedɅbyɅCBSDs,ɅasɅ
opposedɅtoɅotherɅsources.ɅɅGoogle’sɅmodelɅallocatesɅtheɅfullɅ6%ɅofɅinterferenceɅmarginɅtoɅCBSDɅ
operations.ɅɅBasedɅonɅaɅreviewɅofɅtheɅAlionɅstudy,ɅGoogleɅbelievesɅthisɅapproachɅisɅconsistentɅ
withɅAlion’sɅassumptions.Ʌ
35ɅɅThisɅpercentageɅreflectsɅhowɅoftenɅanɅinterferenceɅmodelɅwillɅallowɅinterferenceɅtoɅexceedɅ
theɅmodeledɅvalue.ɅɅInɅthisɅcase,ɅtheɅmodelɅwillɅallowɅtheɅI/NɅobjectiveɅofɅ-12ɅdBɅtoɅbeɅexceededɅ
noɅmoreɅthanɅ1%ɅofɅtheɅtime.Ʌ
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PuttingɅtheseɅrepresentativeɅfiguresɅintoɅtheɅsameɅInternationalɅ
TelecommunicationɅUnionɅP.452ɅpropagationɅmodelɅthatɅAlionɅused, ɅandɅemployingɅ36

conservativeɅsmooth-earthɅassumptionsɅsimilarɅtoɅAlion’s,ɅyieldsɅtheɅfollowingɅresults. Ʌ37

Ʌ
Earth station
antenna
elevation angle

Earth station
relative
antenna gain

CBSD
Category

CBSD
antenna
height

CBSD
Relative
antenna
gain

Path loss
required for
single-
entrant
protection

Standoff
distance

Off-axisɅ(i.e.,Ʌ50Ʌ
degreesɅorɅ
greater)Ʌ

-10ɅdBɅ AɅ 5ɅmɅ 0ɅdBɅ 79ɅdBɅ 60 m

Off-axisɅ(i.e.,Ʌ50Ʌ
degreesɅorɅ
greater)Ʌ

-10ɅdBɅ BɅ 35ɅmɅ -10ɅdBɅ 69ɅdBɅ 20 m

25ɅdegreesɅ -3ɅdBɅ AɅ 5ɅmɅ 0ɅdBɅ 86ɅdBɅ 130 m

25ɅdegreesɅ -3ɅdBɅ BɅ 35ɅmɅ 0ɅdBɅ 104ɅdBɅ 1100 m
Ʌ

Table 2: Illustrative standoff distances

WhileɅtheɅstandoffɅdistancesɅvaryɅconsiderably,ɅtheɅcharacteristicsɅinɅtheɅshadedɅ
rowɅrepresentɅaɅtypicalɅsmallɅcellɅdeploymentɅcase.ɅɅUsingɅtheɅreasonablyɅconservativeɅ
assumptionsɅdescribedɅabove,ɅitɅisɅclearɅthatɅmanyɅCBSDɅdeploymentsɅcouldɅeasilyɅ
operateɅwithinɅ60ɅmetersɅofɅanɅFSSɅinstallation—aɅtinyɅfractionɅofɅtheɅ9.63ɅkilometerɅ
distanceɅhighlightedɅinɅtheɅJointɅContentɅInterests’Ʌfiling. ɅɅAndɅtheseɅresultsɅdoɅnotɅ38

evenɅtakeɅintoɅaccountɅadditionalɅfactorsɅsuchɅasɅ(1)ɅplacementɅofɅaɅCBSDɅinɅaɅchannelɅ
belowɅ3690ɅMHz,Ʌ(2)ɅCBSDɅemissionsɅperformanceɅthatɅmayɅexceedɅtheɅbaselineɅ
performanceɅrequiredɅbyɅtheɅrules,ɅandɅ(3)ɅbuildingɅandɅclutterɅloss.ɅɅForɅexample,Ʌ
buildingɅattenuationɅandɅclutterɅlossɅcanɅresultɅinɅadditionalɅ30-60ɅdBɅofɅshieldingɅ
betweenɅaɅtransmitterɅandɅaɅreceiver,ɅevenɅoverɅshortɅdistances. ɅɅSuchɅlossesɅareɅ39

highlyɅsignificantɅbecauseɅmanyɅCategoryɅAɅsmallɅcellɅdevicesɅwillɅbeɅdeployedɅindoors.
ɅɅ40

36ɅɅAlionɅstudyɅatɅ4.ɅɅ
37ɅɅTheɅP.452ɅmodelɅdoesɅnotɅhaveɅaɅdirectɅlog-linearɅrelationshipɅbetweenɅpathɅlossɅandɅ
distance,ɅbutɅinɅtheɅsmooth-earthɅapproximationɅusedɅbyɅAlion,ɅitɅisɅnotɅfarɅfromɅfreeɅspaceɅatɅ
theɅshortɅdistancesɅused.Ʌ
38ɅɅJointɅContentɅInterestsɅCommentsɅatɅ2.ɅɅ
39ɅɅSeeɅLetterɅfromɅAparnaɅSridhar,ɅCounsel,ɅGoogleɅInc.,ɅtoɅMarleneɅH.ɅDortch,ɅSecretary,ɅFCC,Ʌ
GNɅDocketɅNo.Ʌ12-354Ʌ(filedɅFeb.Ʌ16,Ʌ2016),ɅatɅ5-8Ʌ(highlightingɅtheɅsubstantialɅeffectɅofɅclutterɅ
onɅsignalɅattenuation). 
40ɅɅForɅexample,ɅbuildingɅlossɅaloneɅcanɅcauseɅ10-20ɅdBɅofɅattenuation.ɅɅ
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InɅtheɅcasesɅwhereɅFSSɅdeploymentɅcharacteristicsɅwarrantɅadditionalɅprotection,Ʌ
aɅSASɅcanɅaccountɅforɅthoseɅuniqueɅcharacteristics.ɅɅForɅexample,ɅinɅtheɅextremeɅcaseɅ
whereɅaɅreceiveɅstationɅhasɅaɅ5ɅdegreeɅelevationɅangle,ɅtheɅsameɅmodelɅyieldsɅ
separationɅdistanceɅofɅ1080ɅmetersɅforɅCategoryɅAɅCBSDsɅandɅ3800ɅmetersɅforɅ
CategoryɅBɅdevices,ɅifɅthoseɅdevicesɅhadɅ10ɅdBɅgainɅantennasɅpointedɅdirectlyɅatɅtheɅ
receiver.ɅɅButɅitɅmakesɅlittleɅsenseɅtoɅletɅtheseɅoutlierɅcasesɅdriveɅprotectionɅforɅallɅ
devicesɅoperatingɅinɅtheɅband.Ʌ Ʌ

ForɅtheseɅreasons,ɅinterferenceɅprotectionsɅshouldɅbeɅtailoredɅtoɅsite-specificɅ
interferenceɅenvironments,ɅratherɅthanɅestablishedɅonɅaɅone-size-fits-allɅbasis.ɅɅMostɅ
definitely,ɅprotectionsɅshouldɅnotɅbeɅbasedɅonɅtheɅcontrivedɅscenariosɅtheɅJointɅContentɅ
InterestsɅputɅforward.ɅɅ

4. To maximize spectrum availability while protecting incumbent
operations, the Commission should allow SAS providers to take
advantage of improvements and innovation in propagation modeling.

InɅorderɅtoɅfacilitateɅcomparisonsɅbetweenɅtheɅAlionɅstudyɅandɅGoogle’sɅanalysis,Ʌ
weɅhaveɅreliedɅaboveɅonɅtheɅITUɅP.452ɅmodelɅasɅimplementedɅbyɅAlion.ɅɅButɅtheɅ
propagationɅmodelɅselectedɅalsoɅhasɅaɅmeaningfulɅimpactɅonɅstandoffɅdistancesɅandɅ
spectrumɅavailability.ɅɅMoreɅaccurateɅmodelingɅcanɅenableɅtheɅdeploymentɅofɅhigherɅ
densitiesɅofɅnewɅentrantsɅwhileɅstillɅprotectingɅexistingɅoperators,ɅprovidedɅthatɅtheyɅareɅ
reviewedɅandɅapprovedɅbyɅtheɅCommissionɅthroughɅitsɅSASɅcertificationɅprocess. ɅɅForɅ41

thisɅreason,ɅtheɅCommissionɅshouldɅrecognizeɅaɅsafe-harborɅpropagationɅmodel,ɅsuchɅ
asɅITUɅP.452,ɅbutɅalsoɅallowɅandɅencourageɅtheɅuseɅofɅimprovedɅpropagationɅmodelsɅ
thatɅmayɅbeɅdevelopedɅinɅtheɅfuture.ɅɅAllowingɅtheirɅuseɅwillɅpromoteɅinvestmentsɅinɅ
betterɅmodelingɅthatɅwillɅbenefitɅusersɅofɅmanyɅservicesɅacrossɅaɅrangeɅofɅfrequencyɅ
bands.ɅɅ

ImprovedɅmodelsɅalsoɅhaveɅtheɅpotentialɅtoɅexpandɅdramaticallyɅspectrumɅ
availability.ɅɅForɅexample,ɅasɅnotedɅabove,ɅtheɅmodelingɅperformedɅbyɅAlionɅandɅbyɅ
GoogleɅforɅthisɅletterɅdoesɅnotɅtakeɅintoɅaccountɅtheɅpresenceɅofɅclutterɅinɅtheɅ
environmentɅsurroundingɅaɅCBSD.ɅɅBecauseɅclutterɅcanɅcauseɅsignificantɅattenuation,Ʌ
usingɅmodern,Ʌaccurate,ɅempiricallyɅderivedɅclutterɅmodelsɅcouldɅallowɅusersɅtoɅuseɅtheɅ
3.5ɅGHzɅbandɅmoreɅintensivelyɅwhileɅavoidingɅinterferenceɅtoɅincumbentɅservices.ɅɅTheɅ
useɅofɅsuchɅmodelsɅshouldɅbeɅpermittedɅand,Ʌindeed,Ʌencouraged.Ʌ Ʌ

5. The placement of C Band deployments today demonstrates that FSS
receive stations can be sited in close proximity to 3.5 GHz operations.

ShouldɅtheɅrecordɅdiscussionɅregardingɅpropagationɅmodelsɅandɅmathematicalɅ
calculationsɅleaveɅanyɅquestion,ɅrealɅworldɅdeploymentɅconditionsɅestablishɅthatɅtheɅ
JointɅContentɅInterests’ɅhighlightedɅseparationɅdistancesɅcannotɅbeɅaccepted.ɅɅToday,ɅCɅ
BandɅserviceɅprovidersɅroutinelyɅoperateɅtheirɅreceiversɅinɅveryɅcloseɅproximityɅtoɅ

41ɅɅGoogleɅSecondɅFNPRMɅReplyɅCommentsɅatɅ9,Ʌ13-17.ɅɅ
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existingɅPartɅ90ɅusersɅofɅtheɅadjacentɅ3650-3700ɅMHzɅband.ɅɅPartɅ90ɅusersɅareɅunderɅnoɅ
obligationɅtoɅmaintainɅanyɅphysicalɅseparationɅbetweenɅtheirɅoperationsɅandɅCɅBandɅ
installations, ɅandɅhaveɅ-13ɅdBm/MHzɅlimitsɅonɅout-of-bandɅemissionsɅthroughoutɅtheɅ42

entireɅ3700-4200ɅMHzɅband. ɅɅAlthoughɅCɅBandɅoperatorsɅhaveɅarguedɅinɅthisɅ43

proceedingɅthatɅsignificantɅprotectionsɅareɅnecessary, ɅneitherɅtheɅrulesɅregardingɅ44

existingɅoperationsɅinɅtheɅ3650-3700ɅbandɅnorɅtheɅfactsɅonɅtheɅgroundɅsupportɅthatɅ
claim.Ʌ Ʌ

TheɅmapsɅbelowɅillustrateɅrepresentativeɅdeploymentsɅthatɅareɅregisteredɅinɅtheɅ
Commission’sɅULSɅandɅIBFSɅdatabases.ɅɅEachɅblueɅcircleɅrepresentsɅaɅ500-meterɅradiusɅ
aroundɅaɅCɅBandɅearthɅstation.ɅɅTheɅgreenɅdotsɅrepresentɅregisteredɅlocationsɅofɅ
equipmentɅoperatingɅbetweenɅ3650ɅandɅ3700ɅMHz.Ʌ

Ʌ
3650-3700 devices and C Band earth stations deployed near Houston, TX

42ɅɅSeeɅ47ɅC.F.R.Ʌ§Ʌ90.1331Ʌ(requiringɅgeographicɅseparationɅfromɅgrandfatheredɅin-bandɅearthɅ
stations,ɅbutɅnotɅCɅBandɅearthɅstations).ɅɅ
43ɅɅSee​Ʌ47ɅC.F.R.Ʌ§Ʌ90.1323.Ʌ
44ɅɅSee,Ʌe.g.​,ɅAlionɅstudyɅatɅ22.Ʌ
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3650-3700 devices and C Band earth stations deployed near Chicago, ILɅ

InɅtheɅHouston,ɅTexas,ɅmetropolitanɅarea,ɅFSSɅoperatorsɅhaveɅchosenɅtoɅdeployɅearthɅ
stationsɅamidɅaɅdenseɅthicketɅofɅPartɅ90Ʌinstallations.ɅɅAndɅinɅChicago,ɅIllinois,ɅasɅmanyɅ
asɅ10ɅdifferentɅearthɅstationsɅoperateɅinɅcloseɅproximityɅtoɅexistingɅ3650ɅMHzɅ
operations,ɅsuggestingɅthatɅtheɅCɅBandɅoperatorsɅbelieveɅtheirɅsystemsɅtoɅbeɅsufficientlyɅ
protectedɅagainstɅpotentialɅinterferenceɅfromɅtheseɅsystems.ɅɅToɅGoogle’sɅknowledge,Ʌ
FSSɅoperatorsɅinɅHoustonɅandɅChicagoɅhaveɅnotɅraisedɅconcernsɅregardingɅinterferenceɅ
fromɅtheseɅPartɅ90ɅserviceɅproviders.Ʌ

AɅthirdɅexample,ɅinvolvingɅco-channelɅ(ratherɅthanɅmerelyɅadjacent)Ʌsignals,Ʌ
illustratesɅthatɅFSSɅoperatorsɅhaveɅaffirmativelyɅchosenɅtoɅdeployɅinɅcloseɅproximityɅtoɅ
PartɅ90Ʌoperations.ɅɅBelow,ɅtheɅgreenɅdotsɅrepresentɅPartɅ90ɅoperationsɅinɅtheɅ
3650-3700ɅMHzɅband.ɅɅTheɅpinkɅcircleɅrepresentsɅaɅ50-kilometerɅradiusɅaroundɅ
co-channelɅearthɅstationsɅthatɅalsoɅoperateɅinɅtheɅ3650-3700ɅMHzɅband.ɅɅTheɅfourɅPartɅ
90ɅoperationsɅclosestɅtoɅHagerstown,ɅMaryland,ɅareɅnoɅmoreɅthanɅ10ɅkilometersɅfromɅ
theɅco-channelɅearthɅstation,ɅandɅtheɅclosestɅoperationɅisɅaɅmereɅ3ɅkilometersɅfromɅtheɅ
earthɅstation,ɅaɅfarɅcryɅfromɅtheɅmaximumɅseparationɅdistanceɅofɅ126ɅkilometersɅthatɅ
AlionɅclaimsɅmayɅbeɅrequiredɅtoɅprotectɅadjacent​ɅbandɅoperations. ɅɅAndɅimportantly,Ʌ45

thisɅco-channelɅearthɅstationɅwasɅregisteredɅasɅoperatingɅin-bandɅatɅthisɅlocationɅafterɅ
theɅCommissionɅauthorizedɅPartɅ90ɅoperationsɅinɅtheɅ3650-3700ɅMHzɅband. Ʌ46

45ɅɅAlionɅstudyɅatɅ1.ɅɅ
46ɅɅStationɅKA262ɅwasɅregisteredɅinɅClarksburg,ɅMaryland,ɅuntilɅ2011,ɅandɅthatɅlocationɅwasɅ
includedɅinɅtheɅlistɅofɅgrandfatheredɅearthɅstationsɅoperatingɅinɅtheɅ3650-3700Ʌband.ɅɅListɅofɅ
GrandfatheredɅFSSɅStations,Ʌhttp://licensing.fcc.gov/prod/ib/forms/help/GrandFatherList.pdf.Ʌ
ThatɅsameɅstationɅisɅnowɅlistedɅasɅoperatingɅinɅHagerstown,ɅMaryland.ɅɅSeeɅ​3.5ɅGHzɅBandɅ-Ʌ
ProtectedɅFixedɅSatelliteɅServiceɅ(FSS)ɅEarthɅStations,Ʌhttps://www.fcc.gov/general/Ʌ
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Non-grandfathered (station moved subsequent to 3650-3700 licensing)
FSS earth station operating in-band near Hagerstown, MDɅ

TheɅplainɅfact,Ʌtherefore,ɅisɅthatɅFSSɅprovidersɅdoɅnotɅbaseɅtheirɅreal-worldɅoperationalɅ
decisionsɅonɅworst-caseɅassumptionsɅlikeɅAlion’s.ɅɅTheɅCommissionɅlikewiseɅshouldɅnotɅ
creditɅtheɅJointɅContentɅInterests’ɅinflatedɅclaimsɅwhenɅdraftingɅitsɅrules.ɅɅTheɅ
CommissionɅinsteadɅshouldɅbaseɅitsɅFSSɅprotectionɅrulesɅonɅavailableɅinformationɅ
regardingɅactualɅFSSɅandɅCBSDɅoperationsɅandɅlocation-specificɅcharacteristics,ɅsuchɅ
asɅterrainɅandɅclutter.ɅɅThisɅapproachɅwillɅallowɅindustryɅtoɅtakeɅadvantageɅofɅongoingɅ
improvementsɅinɅSASɅtechnology,ɅprovideɅprotectionɅfromɅharmfulɅinterference,ɅandɅ
maximizeɅuseɅofɅtheɅ3.5ɅGHzɅspectrum,ɅtherebyɅbenefitingɅallɅusers.Ʌ Ʌ

RespectfullyɅsubmitted,ɅɅ

Ʌ
AustinɅC.ɅSchlickɅ
Director,ɅCommunicationsɅLawɅ

AparnaɅSridharɅɅ
CounselɅ

GoogleɅInc.Ʌ

35-ghz-band-protected-fixed-satellite-servicefss-earth-stations;ɅIBFSɅFileɅNos.Ʌ
SES-MFS-20071207-01676ɅandɅSES-MFS-20110128-00070.Ʌ
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