
FORM 100

CABLE TELEVISIONLICENSEAPPLICATION

VERIZONNEW ENGLAND INC.

QUESTION23

EXHIBIT F

TechnicalDescriptionoftheFTTPsystem
andof theCableTelevisionServiceto be provided



FORM 100

CABLE TELEVISION LICENSE APPLICATION

VERIZON NEW ENGLAND INC.

EXHIBIT F

ProposedServiceOverview, Product Offers and Architecture

• OverviewofFiberto thePremises(FTTP) Deployment

• ServiceOverview

• ProductOffer

• ServiceDelivery/ConnectionMethod

• FTTP SystemArchitecture

o End-to-EndArchitecture

o WideAreaTransport

Overviewof Fiber To The Premises(FTTP) Deployment

Fiber to thePremises(FTTP) is akeyVerizoncorporateinitiative to providevoice,cable
television and very high speeddataservices.PUP uses fiber-optic cable and optical
electronicsto directlylink homesandmanybusinessesto theVerizonnetwork.The fiber
network beingdeployedcan support cabletelevision and, where appropriate,Verizon
will seek to provide cable serviceto customers. Key objectivesinclude, but arenot
limited to, the delivery of highercustomersatisfaction,superiorperformance(network,
applications& technical support),and an installationprocessthat surpassesthe Cable,
DBS andDSL experiencetoday.

• Verizon CommunicationscompaniesbegandeployingFTTP in twelve statesby the
endof2004. By theendof2005,Verizonhadpassed3 million homes.

• Cabletelevisionservicesdeploymentwill be a subsetthatis ancillaryto the voiceand
dataFTTP services. SelectFTTP-enabledwire centerswill be deployedfor cable
servicein thefirst instance.



ServiceOverview

TheFTTP Network will enableprovision of a featurerich and fully competitivecable
television offering. The major componentsof the cable television services which
Verizonwill offer to consumerswill include:

• Analogchanneltier, includinglocal andEducationand Government(EG) channelsas
requestedby andasnegotiatedwith thecommunity

• Digital channeltiers

• Premiumchanneltiers

• PayPerView(PPV)

• HDTV channels

• Digital musicchannels

• Digital Video Recorder(DVR)

• Interactiveprogrammingguide(IPG)

• Insidecoaxcablewire installation

Product Offers

For Consumer customers,Verizon will initially offer BroadcastTelevision, High
Definition TV (HDTV), PersonalVideo Recorders(PVR), Interactive Programming
Guide(IPG), andPay PerView (PPV) Movies and Events. The BroadcastTelevision
offering will consistof bothanaloganddigital channels.Theanalogtier will becarried
“in theclear” (i.e. will not requiretheuseof aset-top-boxfor receiptofservice)‘and will
include local, educational/government(EG) channelsand select cable channels. The
digital channelline-upwill duplicatethe analogline-up (so called“dual carry”) andwill
include additional cablechannels,premiumcablechannels,digital music channels,an
interactiveprogram guide (JPG), HDTV programming and PPV programming. For
digital tiers,a set top box (STB) will be requiredfor receiptof service. OneSTB will be
providedwith the initial purchaseof a digital service. Monthly recurringfees will be
chargedfor additional STBsprovisionedto thecustomer. The customerwill beoffered
theoptionto upgradeSTBsto includesupport for HDTV, a PVR, or both for additional
monthly fees. Verizon will notif~’the City of the final channelline-up prior to service
offering.

In addition to organizingand informing the customerof the programmingline-up, the
IPG will support on-screenprogram control, parentalcontrols, timers, search, and
ordering of PPV services. Pay Per View allows subscribersto pay for and watch
prescheduledprogrammingeventson an on-demandbasis. PPV moviesor eventswill be
selectedfrom the 1PG. Authorization for billing will occurat the time of purchase.
Eventsbeginatpre-scheduledintervals(i.e., programmingis not immediatelyavailable).
Customerswill purchasePPV eitherasdiscreteeventsor in pre-definedpackages.



ServiceDelivery/ConnectionMethod

ConnectionMethod:Analog

At initial deployment,an installationandmaintenance(I&M) technicianwill connectthe
Optical Network Terminal (ONT) to a central point of demarcationwhere a cable
televisionI & M technicianwill makefinal connectionsto providethe cabletelevision
service. After theinstallationoftheONT, a cabletelevisionfield technicianwill testthe
existing in-home coaxial cable to determineif it is technically acceptableand will
connectthe service. If no coaxial cableexists or the coaxial cableis unacceptable,the
technicianwill install wiring to the first cableoutlet, andwill install newcoaxialwiring
to otherlocationsidentifiedby thecustomeratthecustomer’srequestand expense.The
customermay chooseto self-install suchwiring, or to obtain insidewiring installation
servicefrom athirdpartyorVerizon.

ConnectionMethod:Digital - New Install

Installationper theanalogmethodwill be done.In addition,thetechnicianalsowill have
a set top box that will needto be installednearthe TV. Thetechnicianwill connecta
coaxialcablefrom thewall outlet to the settop and anothercoaxialcablefrom theset top
box to theTV. Thetechnicianwill alsoconnectthecustomer’sVCR and/orDVD device
and checkfor proper operation. A fee maybe chargedfor non-standardinstallations
involving multiple componentssuchas surroundsoundsystems or other electronic
equipment.

This processwill befollowed for anyboxesinstalled.

ConnectionMethod:Digital - SetTop Box

Whena settop box is installedthetechnicianwill call theservicecenterat which point
the digital servicespreviouslyorderedby the customerwill be activated. A remote
commandwill be issuedto theset topbox in realtime to turn thepurchasedservice(s)on.

ConnectionMethod:Digital - PPV

Customersmusthaveatleastonesettop box to haveaccessto the service.Thecustomer
will usetheir remotecontrol to purchasetheprogrammingtheydesire. Purchaseswill
appearon themonthlybill.

EquipmentChangesandRe-Configurations
Whenacustomerchangesthein-homeconfiguration(e.g.,movingaset top box from one
TV to another), the customer will be able to accomplish this change without
reconfiguringthesettop box.



FTTP SystemArchitecture

End-to-End Architecture

Figure1 showsthearchitecturetopologyfor supportingserviceacrossmultiplemarket
areas.A briefsummaryoftheend-to-endarchitecturefollows. Subsequentsections
providemoreinformationon eachmajor componentwithin theplannedVerizonFTTP
overlayarchitecture.

Figure2 showsfull buildandoverlayarchitecture.FTTP will bebuilt insteadofcopper
facilities in newcommunities. In existingcommunities,theexistingcoppernetworkwill
continueto servethosecustomerswho havenot migratedto thePUPnetwork. Thefiber
is deployedfrom aCentralOffice locationwithin awire centerarea.

Figure1-High LevelEnd to EndArchitecture



Figure2-FTTPFull Build andOverlayArchitectures

At thenationalorregionallevel, a “super” headend(SHE) shallserveasthesinglepoint
of nationalcontentaggregation(seeFigure 1). All contentshall beencodedinto MPEG2
streamsandtransportedovernationwideSONETservices.In eachmarketwhereVerizon
seeksto offer service,the broadcastcabletelevisiontraffic is off loadedfrom the long
haul networkand terminatedat a Video Hub Office (VHO). Network redundancyand
routediversityshallextendfrom theSHEto theVHO.

The VHO servesasthe metroor local point of aggregation. It is herethat off-air and
public, education,and government(PEG) channels(where appropriate)arecombined
with the broadcastcabletelevisioncoming from the SHE. InteractiveProgramGuides
(IPG) shallbe controlledfrom this site, also. The servicethat exits theVHO shall look
like thefinal productviewedby theendusersubscriber.

Cabletelevisiontraffic is convertedto optical signals at the VHO and transportedover
Verizon’s metro area,inter-office facilities (lOP) to Video Serving Offices (VSOs).
Voice andhigh-speeddatasignalsarecombinedwith the cabletelevisionat this location
for final transportto the subscriberpremisesover Verizon’s FTTP PassiveOptical
Network(PON).
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At thepremise,the opticalcabletelevisionsignalis de-multiplexedand convertedto an
electrical signal, which meets cable television industry standardsfor cable services.
Standardhomewiring practices,usingcoaxial cables,aswell asalternativemedia, shall
distributethesignalto cablereadyTVs andstandardsettopboxes(STB).

Therewill be 24x7 control and surveillanceof the cable televisionplatform from a
remotelocation. This Network OperationsCenter(NOC) will be centrally locatedand
shallbe responsiblefor theoperationandmaintenanceoftheConditionalAccessSystem
(CAS),which directstheencryptionfunctionsperformedbackat theVHO.

SuperHeadend(SHEJ

A “super” headend(SHE) shallserveasthesinglepoint of nationalcontentaggregation.
At generalserviceavailability, Verizon shall deploy a primary SHE and an additional
SHEfor redundancy.

Both theprimary and redundantSHEswill be strategicallylocatedto ensuretechnical
and environmentalrequirementsaremet.

ThekeyfunctionsoftheSHEinclude:
ContentReception

SignalProcessing

Encoding

NetworkInterface

The majority of cable television sources shall be individual content provider
programming. A mix of standardand high definition formats shall be supported. All
contentshallbeencodedinto MPEG2streams,formattedfor SONET,andtransportedvia
anOC48cto a local point-of-presence(POP)for widearea(national)transport.

Wide Area Transport
In supportof the cable televisionservice,Verizon will useOC48cSONET facilities in
the POPsservingtarget cablemarkets. Wheremultiple POPsexist within a market,
redundancyoptions shall dictate if a single or multiple POPsshall be designatedfor
supportingthecabletelevisiontraffic.

In most cases, it is expectedthat the cable television traffic shall traversemultiple
interconnectedrings betweentheSHEandthe destinationmarket. Oncethe cabletraffic
reachesa POP locatedin a targetmarket, it will be forwardedto an OC48c SONET
interfaceconnectedto metro/localSONET facilities. Thesefacilities shall connectthe
POP to aVideo Hub Office (VHO). VHOs arecapableofservingmultiple communities



within a targetmarket. If morethan one VHO is required,the metro SONETring(s)
would bedeployedto covermultiple sites.

Video Hub Office (VHO)

TheVHO servesasthe metroor local point of aggregation.TheVHO locationis based
on a combination of technical factors, metro fiber/TOP availability, local channel
receptioncharacteristics,andmunicipal regulations(e.g., zoningordinances).
Undercurrentnetworkdesignplans,theanticipatedfunctionsoftheVHO include:

WAN Interfacefor CabletelevisionTransport

Ad Insertion

PEGContent

SignalGroomingandMultiplexing

EmergencyAlert Service

InteractiveProgramGuide

ConditionalAccess

Local Content

The VHO shall aggregatethreebasic sourcesof content:national broadcastchannels,
local broadcastchannels,and public, education,& government(PEG) channels. The
nationalcontentis thetraffic sentfrom the SHEand is deliveredvia an OC48cSONET
interfacefrom the SONETPOP. The local broadcastchannelsshall be receivedoff-air
via antennasor terrestrialfiber transportlocatedat the VHO site. The PEG channels
shall be collectedvia terrestrial connectionsfrom each local franchising area(LFA)
servedby theVHO. Finally, basedonVerizonservicetieringrequirementsto supportan
analogtier, acertainsubsetof channelsshallbe convertedfrom digital to analogsignals
at the VHO (orkept in analogformatif local orPEG).

Thefinal collectionof contentis placedinto theRPspectrumbetween50 — 870 MHz as
either an analogAM-VSB signal or, aspart of a digital multiplex, into a 256-QAM
modulatedcarrier. Digital content requiring encryption by the CAS shall also be
multiplexedinto QAM modulatorsand combinedwith otheranalogand digital carriers.
In addition,an out-of-banddownstreamchannelis generatedwhich carriestheInteractive
ProgramGuide(IPG), provisioning,andmanagementmessagesto STBs. The combined
RP signal is convertedto optics and fed into EDFAs at egressfrom the VHO. These
optical cabletelevisionsignalsaretransportedon the 1550nm wavelengthofthe G.983-
specifiedEnhancementbandto VerizonVideo ServingOffices(VSO5).

As notedpreviously,it is intendedthat thebroadcastcable televisiontraffic/servicethat
exits theVHO shall look like thefinal productviewedby theendusersubscriber.



Metro AreaTransport

The optical cabletelevisionsignals coming from the VHO are transportedon the 1550
nmwavelengthover fiberavailablewithin Verizon’s inter-officefacilities (TOP).

Video ServingOffice (VSO) & PassiveOpticalNetwork (PON)

TheVideo ServingOffice (VSO) is a locationwithin the centraloffice containingFTTP
equipment. If technicallyfeasibleorotherwiseappropriate,PEGinsertionmayoccurat
this locationin thenetwork.

ThekeyfunctionoftheVSO is to combineBroadcastCabletelevisioninto theVoice and
High SpeedDataFTTP Network

Oncein theVSO, theoptical cabletelevisionsignalis sentthroughan EDFA and thento
a Wave Division Multiplexer (WDM) combinerand splitter, which is usedto add the
cablesignal to the voice and high-speeddatasignals’ wavelength(1490nm) — coming
from theOpticalLineTerminal (OLT) — togetherwith thecablewavelengthontoa single
optical source. This optical signal is then sent towardsthe subscriberpremisesvia a
PON. TheVSO will also play a role in supportingupstreamsignalsfrom the customer
premisesfor pay-per-viewservices. Pay-per-viewusagedatausesthe dataservice’s
131Onm upstreamwavelength. Theupstreamdatacommunicationsshallbesentbackto
asubscriberdatabaselocatedin theOperationsCenterlocatedin theVHO.

CustomerPremises

At thepremise,an Optical NetworkTerminal (ONT) dc-multiplexesthe 1 5SOnmoptical
signalandsimply convertsit to avoice,dataandcabletelevisionelectricalsignal,which
meetscabletelevisionindustrystandardsfor cableservices.

It is expectedthat, in manycases,standardhomewiring practices,usingcoaxial cables,
will distributethesignalto cablereadytelevisions(for analog-onlysubscribers)andto
STBsfor digital subscribers.



LEGAL AUTHORITY FOR FTTP BUILD OUT

Verizon,asa commoncarrierunderTitle II oftheCommunicationsAct, is
constructingits PTTPnetworkasan upgradeto its existingtelecommunicationsnetwork.
Verizonhastherequisiteauthorityto upgradeits networkfor enhancedvoiceand
broadbandservicesfor thereasonsdiscussed,in part,below.

VerizonhasthenecessaryFederal,stateandlocalauthorizationsto upgradeits
Title II telecommunicationsnetwork,subjectto customarytime,placeandmanner
permittingrequirements.Specifically,Chapter166, Section21 ofthe GeneralLawsof
Massachusetts(“M.G.L.”) grantsVerizontheright to place its linesupon,along,under
andacrossthepublicwaysin theCommonwealthofMassachusetts.While a company
mustsecurethepermissionofmunicipalofficers to constructor altera line in thepublic
waypursuantto Chapter166, Section22 of theM.G.L., that sectionalsoprovidesthat no
municipalorderis requiredfor renewing,repairingorreplacingwires, cables,orother
facilities, orformakinghouseconnectionsorconnectionsbetweenexistingconduitsand
poles,onceerectedundertheprovisionsofthe law.

TheTitle II servicesto beprovidedoverVerizon’sPUPnetworkarenot subject
to Title VI ofthe CommunicationsAct, Chapterl66A oftheM.G.L., orChapter207 of
theCodeofMassachusettsRegulation(“CMR”), whichregulatecableservice. Verizon
plansto utilize PTTP to offer its customersenhancedvoiceandbroadbanddataservices.
While FTTPmaygive Verizonthefuturecapabilityofprovidingcableservice,the
physicalFTTPnetwork(includinganyconstructionandmaintenancerequirements)is,
and will continueto be,regulatedby Title II andChapter166.

Verizon’sobligationto obtainacablefranchiseis triggeredonly whencable
servicesareprovidedto multiplesubscriberswithin acommunity. As statedin the
CommunicationsAct, “the term‘cablesystem’ ... doesnot include ... afacility of a
commoncarrierwhich is subject,in wholeor in part,to theprovisionsofTitle II ofthis
Act, except... to theextentthat suchfacility is usedin thetransmissionofvideo
programmingdirectlyto subscribers.”$~Nat’l CableTelevisionAss’nv. FCC,33 P.3d
66 (D.C. Cir. 1994)(concludingthattheFCC“reasonablyinterpretedthe
[Communications]Act to requirethat an entityobtainacablefranchiseonly whenthat
entity selectsorprovidesthevideoprogranimingto beoffered.”)


