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Executive Summary

The March 2010 FCC National Broadband Plan (NBP) was completed and presented to
Gongress. Avortion of this plan(Chapter 16jvas devoted to broadband for theublic safety
community Public &fety Broadband Network) for first responders and other public safety
LIS NB 2 V' Y S f récondnfei@lations induded:

1) ¢Creating an administrative system that enssiaccess to sufficient capacity on a-day
to-day and emergency basis;

2) Ensuring there is a mechanism in place to promote interoperability and operability of the
network; and

3) Establishing a funding mechanism to ensure the network is deployed throughout the
United States and has necessary coverage, resiliency and redurdancy.

Prior to and after the NBP being presented to Congriiespublic safety community as a whole
expressed many reservations with this plan. These reservations inctusheerns abouthe

amount of spectrunthat was allocated solely for public safety broadband use based on the

C/ /| Q& 7T Aplitidsgfehloeshdt heéd more spectrum for daip-day operations, the

assertion that under this plan, theublic safety ommunity would have pority access to all of

the spectrumicensed and operated bythe 7801 T O2 YYSNOA I f 2 LISNJ 2 N&E >
projected funding requirements.

In subsequent speeches apdesentations' the FCC Chairman and staffers embarked on a
campaign to 1) garner spprt from the public safetycommunity, and 2) defend the
recommendations made in the plan. Theblic safetycommunity was and remains adamant
that the NBP as presented does not address the needs of the public safety community for an
interoperable nationwde broadband networK It has requested that changes be made to the
report andthat the members of Congress introduce legislation to correct these deficiencies.
Congress has responded with the introdiect of H.R5081° on April 20, 2010andhassentthis

bill to committee for action.

¢tKS C//Qa GSy2N 6KSy RA&aOdzaaAy3a i Képpdarsto NB L2 N.
be that ifthe public safety community wants FCC supfor funding the network builebut, it
neeksi 2 | OOS LI ( K Secoidnandatieh§in tieKNS8P réport Q &

The public safety community has responded ttred funding is immaterialithout enough
broadbandspectrum to build out the network and has concentrated on pointing out the need
for additional spectrumthe willingness bcommercial operators to work with public safety
and the fact that even the funding model used by the FCC is flawed.

! http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-296504A1.pdf
http://www.fcc.gov/pshs/docs/speeches/Jamie-Barnett-Comm-Sector-Remarks-04072010.pdf
2 http://www.npstc.org/documents/PERF-Subject ToDebate.pdf

% http://www.opencongress.org/bill/111-h5081/show

* http://andrewseybold.com/1518-fcc-a-political-organization
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Inits latest effortto convince others thaits vision for a nationwide public safety broadband
network is correctthe FCC hasublished a white papetthat recaps and further explairits
rationale forits funding estimates.

Ourresponse takes issue with manyibfK S &sumglians, calculations, and
recommendationsFor clarity we have chosen to model this rebatton the white aperthat
wasreleased by the FCC on April 23, 20 to discuss these points so they may be easily
compared tostatementsincluded in the FCC document.

In addition to the issue of funding for construction and maintenance of a nationwide
broadband netvork for the public safety communityhere remain a number of other issues
including, but not limited tothe amount of bandwidth the FCC believes should be allocated to
a standalone public safety network aitd assumption that the public safety commuyitill

have total complete priority access to all of the comercial spectrum within the 768Hz band
as it is deployedy the license holders. These issues/e beeraddressedn other aricle€ and
publications but haveot had asmuch of an impact on #overallFCC plan as tHanding

model.

We believe that the FCC whiteyper is based on flawed network assumptions and design and
therefore, the financial calculations are also flawed. In the body of this papemwill prove
that the entire FCQvhite paper is baseon faulty and unsupported logic.

> http://download.broadband.gov/plan/fcc-omnibus-broadband-initiative-(obi)-technical-paper-broadband-network-
cost-model-basis-for-public-funding-essential-to-bringing-nationwide-interoperable-communications-to-americas-
first-responders.pdf

® http://andrewseybold.com/1548-fcc-spectrum-plan-based-on-faulty-logic

3



ANDREWSEYBOLD

A. Introduction

The htroduction section of the FCC white paper discusses the vision of the NBP to provide
écuttingedgg O NP F RoF YR GSOKy2t23ASa yR | QénSaa G2
lower costsThe public safety community specificalnd the wireless communitgs a whole,

have shared this visidior many years. Howeveif this goal is to become a realjty will need

to be funded appropriately, andill need orgoing supportdr network operation.

To illustrate this objectivehe FCC hascluded the following diagram and explanationitsf
multi-LINE Y 3SR | LILINB I OK G2 a2t @S LlzotA0 alfSieQa

Exhibit 2: The Future of Public Safety Broadband Communications

Public Safety Network and Solutions

Solution for Reliable, High-Coverage, Mission-Critical Voice, Data & Video 4G Services

For exceptional times
2 and places when PS &
Deployable Equipment Caches commercial

infrastructure is
insufficient.

Coverage deep inside large
- buildings and capacity for high
DAS and Microcell Systems pedestian densily (8.9., shopping
In-Building/Underground Coverage centers) can only be provided by in-
building solutions

Provides access to
additional capacity during
emergencies, as well as
increased network

resiliency

Enab[es high coverage
Public Safety Broadband Wireless Network and high power
communications,
Public Safety’s Dedicated Network resilient coverage and
guaranteed access

Satellite Equipment, COWS and COLTS

We believe that some false assumptions weradein the crafing of this diagram. Firsit
appeargshat the FCC intends for theublic safetyoroadband etwork to be capable of higher
power andto be designed differentlfrom commercial networks within the 708AHz band. This
does not accomplish thaated goal of naking use of ofthe-shelf commercial technologies,

nor does it address the issue of potential interference between public safety and commercial
networks.Is the FC8uggesting that the public safety broadband network be anotheri
network and not coform to industry standardfor broadband networks within the 76MHz
band? If this is really the intent of the F@@&n its assumptions regarding deployment costs are
based on this premise and not on providing network architecture in keepingdw@hR I & Q &
commercial network or published standards for the technology.

)¢
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Having a public safety netwotkat runs more power tharadjacent commercial systems, with
its design based on higher power for both cell sites and deviwesfar reaching implications.
First is the issue of roaming onto commercial networks with deuicasare capable of running
higher power than tyjcal commercial devices. Fourtfeneration networks control the power
output of the mobile device by measuring the signal strength from arttieéalevice and
sending signal the device to adjust the power. If public safety is to make udagifer

power devicesthe ability to share common network services with commercial network
operators will be compromised, and/ontill mean that each nvork (public safety and
commercial) will need different levels of power management buitt them.

Further,ifthe FC Q& Ay G Sy d A Powérzell sibPagiin@iBes soXedét SeNdites

will need to be constructed for the public safety port of the network this will also have an
adverse effect on the capayg of each cell site, as well #s broadband speeds dhese cells,
especially at the cell edges. The public safety community has already proven to the FCC that 10
MHz of spectrum wiilnot be sufficientfor normal, dayto-day operations, and if the number of

cell sites is reduced because higher power is permitted for these sites, the capacity of the
overall network will suffer even further. The sensible approach is to design the zalbéity

network in accordance with commercial industry standards for cell density and location. Since it
appears ashoughthe FCC financiahodelwas based, in paybn thisdesign criteria, the entire
financial model is suspect.

The C/ /di@gtamshowsthat public safetywill have roaming and primary access on

commercial networkshat will ¢ LINE A RS T RRAGAZ2YFE OF LI OAG& RdzNA
increased network resiliengyThis too is based on faulty assumptiosince our calculatiofs

and thoseof others’ indicatethat given the lack of spectrum presently assigned full time to the

public safety communityits need to roam onto commercial networks will oceuultiple times

per day at leastin the top 100 marketsWe believe this could easily simahe existing

relationship between the public safety community and the commercial license holders. Making

sure that public safety roams onto the commerciatworks onart S Y S NH S y-ahly wilh | & A & €
require many more cell sites for the public safety netlvand more broadband spectrum.

During emergencies, commercial networks are typically saturated, which is why public safety
needs its own network or, at minimum, a shared network with sufficient spectrum exclusively
for public safetyDuringlocal emergncies customers on the commercial networks saturate

the network by picking up their cell phones and calling their friends and family members to see
if they are safe and to share information and experiences, and every local emergency results in
a media rsponse further saturating the networkCommercial networks fail sooner than public
safety networks, so how can commercial networks back up public safety networks?

" http://andrewseybold.com/1338-public-safety-broadband
& http://andrewseybold.com/1548-fcc-spectrum-plan-based-on-faulty-logic
® http://urgentcomm.com/policy_and_law/commentary/fcc-makes-it-worse-20100423/index.html
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Next on the chart is the box depicting DAS(ilbuted Antenna Systems) andarocellsystems
for & Abiilding and underground coveragéVe agree that this type of equipment will be
needed for both public safety and commercial networidowever, we do not see the cost of
this equipment included in the FQG@hite paperpresentation In metopolitan areasthis type
of network deployment can add substantiallydeerall network deployment costs

Further, commercial operatoithat will be deploying small cells, knovas femtocells will

require customesto provide their own connection bacdk the network. At presentthis
connectioncanbe over DSL or cable modemmdathen over the Internet. Therefore, femtocells
cannot be considered as misstoritical devices, and their data capacity will be limited by the
capacity of the DSL or cable linged to transport the signals back to the network.

The last part of the diagram shows what is catiddployablé equipmentthat is cached &

specific locations andeployed on an aseeded basis. Thiechnique has been used by the fire
service for yees,'®and has prove effective. Howeverwe believe costs for this equipment are
grossly understated and we can find no indication of the inclusion of costs for storage, routine
maintenance, or deployment of these caches of equipment.

This one diagram ctsdoubts on the entire reportA number ofthe assumptions ar@ot based
on reatworld undestanding or expertise and these assumptiompact all of the budgetary
numbersthat follow.

The next section of the white paper discusses the costs the FE@Rdsalill bencurredin

building and operatinghe network. Itstatesthat costs over the next 10 years will be in the
$12-$16 billion range and withtate and local governments taking part in some of the funding

the federal @vernmen®@ contribution shald only be $6.5 billion for CapBshichit goeson to

justify in the balance of the papdt.further discusgsthe formation of ERIGhe Emergency
Response Interoperabili@enter thawilld a SG O02YY2y aidl yRINRA | YR
nationwide networke However there donot appear tobe any costs associated with this
government organization toperate ERIC, and we questiovhetherthisis evenwithin the

purview of the FCC since tRaiblic &fety Spectrum Trust (PSST) is the license holder of the
spedrum. Accordingo i KS C/ / Qthie ERIS missibniisSas follows:

GThe mission of the Emergency Response Interoperability Center is to establish a technical and
operational framework that will ensure nationwide operability and interoperability in
depbyment and operation of the 700 MHz public safety broadband wireless network.

ERIC will adopt, implement, and coordinate interoperability regulations, license requirements,
grant conditions and technical standards. The Department of Homeland Securityeand t

LJIN.

brGA2y It LyadAaddziS 2F {GFyRIFINRAE YR ¢SOKy2f 23

10 http://www.nifc.gov/communications_radios.htm
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While it is not the purpose of thdocument to discusthe pros and cons of having ederally
operated interoperability center, it should be noted here that the palstafety community has
already developed a set of working criteria for netwdtkkat will join in the creation of a
nationwide public saéty broadband networktlappears from the FCC white paper that one of
the primay purposes of ERIC will be toseirethat any public fundingvill goto organizations
and agenciethat comply with ERIC requirements.

The final paragraph of the introduction states that:

G¢KS O02ad Y2RSf (GKS b.t dzaASR (2 OFfOdz F3GS
and to infam its recommendation for the public funding program was validated through
multiple approached-irst, a detailed radio frequency (RF) model was constructed, and its RF
assumptions were validated through a technical analysis that used data acquired freralse
major commercial service providers, their competitors, and vendors. Costs were based on
appropriate comparables, including tariff rates, actual proposals from service providers for
similar network builds and operations, and information obtained tliydmom service providers,
equipment vendors, and integrators. Detailed cost scenarios were also develaped
compared with cost scenarios provided by service providers and equipment vetwtugher
gt ARFGS O2aidaoé

This set the stage for what thosehw contributed to theFCGvhite paper perceive as
undisputable facts regarding cost models. Howeserce the entire network design proped

by the FCC in this paper andoitmer documents is not based on reabrld scenarios, and

include the issues we ka identified aboves well as otherghe entire pricing model is

suspect. It appears fromeading the pages dhe paperand discussinghem with at least one

of the authors that the cost questions were askedbouta desigrthat was already conceived

by the FCCFurther,the only information sought from these companies and organizations were
answers to specific funding questions rather than a discussion of the fundamental network
design and concept.

We bdieve that if the Commission hasked each of th equipment vendorand integratorst
asked abouthis network, as conceivelly the FCC, was practical and whethevould truly

meet the needs of the first responder communitige answers and cost estimates would have
been very differentThe FCC stad from a point of believing that 10 MHz of dedicated
spectrumwill be enough fopublic safetyfor the foreseeable future and that most of the
networksthat will be builtwill make use of existing commercial cell sites in conjunction with
existing publicafety sitesThe proven reality of the situation is that as envisioned by the FCC
the public safety communitwill have tomakeuse of commercial spectrum on a daily basis,
and this willput astrainonthe commercial operators as well Hge public safey system.

' http://www.npstc.org/documents/700_MHz_BBTF_Final_Report_0090904 v1_1.pdf
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In itswhite paper,the FC@nvisiorsthis 10 MHz of spectrurbeing usedot onlyto carry data

and video broadband services howver time missioncritical voice and other services. This will
compound the issue afot having enough bandwidtbn a daily basis, especially in major urban

areas. The public safety community, commercial network operators, and equipment vendors

(the same ones the FCC relied onifspricing models beloywhave already provided the FCC

with quantitative datathatdisLJdzi S& G KS C/ / Qa F aadzyLliazya GKI{
will be sufficient for the public safety community.

In response to thiadditionaldata, the FCC hastatedthat IFit iswrong and more spectrum is
needed it will & F AaddRiénalfrequendesin another portin of the spectrum, which means
the FCC will only be compounding the problem of interoperability, network and device
complexity and costsFor decades, ast Commissior3 T ltokaflodaté&fficientspectrum for
public safety commumations has resulted in public safety having spectrum resources spread
out over many different portions of the spectrum, making interoperability both difficult and
expensive to achieve.

B. Assumptions

In the first part ofthe Assumptionsection ofits white paper, the Commissiomutlines what it
believes will be a moviey public safety to make use of the broadband network faice,
including missiofcritical voice services. The evolution as describdgtie paper is for data and
video services first, folload by interoperable missioaritical voice. The report does not make
any distinction between the two types of voice services required by the first responder
community, neither of which is supported by commercial networks todag onethat is not
even onthe roadmap forfourth-generation wireless broadband technology. The fiypie of
voice servicés oneto-many voice communications, which is a viakdmentof public safety
communications The secondypeis the ability for public safety organizatiorsdommunicate
by voice when they are out of range of a cell site or on an incitdhentrequiresone-to-many
directcommunications

Becausdhe one-to-many direct communicationgice requirement is specific to public safety,
and isa core differentiatorbetween commercial wireless voice services and public safety voice
services, there is no interest within the commercial wireless community to provide this
functionality. Further,the chances of the public safety communiigvingthese requirements
includedin future releases offourth-generation technologgre slim to none There are a

number of technological challengbsreand commercial network operators amot interested

in providing offnetwork peerto-peer or oneto-manyvoicecommunications servicésince

they couldnegativelyimpact their revenue. Add tthis the fact that the commandnd-control

12 http://andrewseybold.com/1548-fcc-spectrum-plan-based-on-faulty-logic
3 An email to FCC Commissioner McDowell: http://andrewseybold.com/1456-channellized-communications
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functions of commercial devicese controlledwithin the network andhot on the device, and it
becomes obvious that to include this type of communicagicapabilitieto support 34 million
customers out of a total customer baserbre than 285 rilion would not make financial
sense and will not be included in new versions of the LTE standard developed by th& 3GPP

The next paragraph in this sectioraiso telling since both Verizon and AT&T are already well
underway with their 70eMHz construction programs. In fadterizon is far ahead in the

construction ofits network and expedto launch LTE broadband services in the topriz0kets

in 201Q coverng 100 million PQfandheading for full nationwide rolbut by 2013

Meanwhile the FCC has failed to act on any of the waiveas have been submitted
requestingpermissioni 2 a i NI o6dzAif RAy3 2dzi 2y (GKS t{{¢Qa
white paper assumes that public safety and commercial networks will be built out together

which is clearly not possible since Verizon is already wetsevay towarda nationwide build

out, AT&T is a year behirad most,and the issues with public safety rétay to the amount of

spectrum and funding have yet to be resolved.

Had these waiver requests been granted in a timely fastsome of these systems would
already be underway in conjunction with commercial operators and we would be within a few
months ofproving conclusively iactualnetwork operations that the 10 MHz of spectrum
allocated to first responders is not sufficient to meet their broadband data demands, and
certainly not enough towgpport data, video, and missietritical voice services.

Thismeans that savinghat might have been possiblgith a simultaneous buildout of both
systems will not happerat least in the top 100 marketand thiswill result inincreasel costs
for the public safety builebut going forward. Even if Congress and #CC act swiftly with
spectrum alloctons, new priority access ruteaking, and funding, thesindow for dual,
simultaneous builebuts will have passed

Commercial operators have incentivetoday to design their sites for docation of public
safety sygeems,or to harden their sites in anticipation that public safety will receive both the
approval and the funding to move ald on a regional basish@re are a number of public
safety systemshat are in the planning stages but, like their commercial cegparts, they
cannot develop network desigiisat include celocation on sitesand they cannot plan onost
savings from sharing ba@nd infrastructure andacilities. Thusthese systems are being
designedo be standalone systems that will meet the stgent requirements for first responder
reliability and could be connected to commercial systems in the future.

Y http://www.3gpp.org/LTE
15 http://news.vzw.com/news/2010/03/pr2010-03-22c.html
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The third paragraph of this section discussed noyahé projected coverage of 76dHz
commercial networksbut also the power levels requirddr the devices to be able to work
within these networkslt goes on tcstate that public safety will béableto achieve better
coverage and performance than commercial systems by using Fgginrefmore powerful)
devices with specialized antenra$hisstatement, once agains based on thassumption that
commercial and public safety networks will be designed differently and that the public safety
network cell sites and devices will be able to run more power to compensate for fewer cell
sites. This premse is based oneither sound engineeringor economic criteria.

The FC@ppears to assume that the majority of public safety broadband usage will be from
within a vehicle where power for devices is not an issue. The reality of the situation is that the
public safety community, like the business and consumer communities before them, will
require deviceshat are carried on the person antherefore, will be limited in power output,
antenna designand battery life. Increasing the power of these devicetgréatly reduce their
battery life, and could easily cause interference to commercial network cell sites within
proximity of the public safety devices.

One of the most troubling of all paragraphs in this section reads:

Ghy3a2iay3a Oz2ala dn$eBasidof an hce@iledsed geirtheislBpRmodeThis

model assumes that backhaul, core network, managed IP services and ancillary seliviees

paid through an operating expense charged through a managed service fee. This managed

service fee isdsed on the existing air card managed service fee structuith the radio

access network (RAN) share of the service eliminated, since public safety partners will be using
GKSANI 26y &LISOGNHzY F2NJ GKSANI LINAYFNE &ASNWDAOSO®

The commercial wireless community $ialready drastically changéd business models for
broadband pricing. Gone are the days of unlimited broadband services for a fixed monthly fee.
This haeen replaced with tieed pricing for 50 MB or 5 G8B service per month for laptop
systems, and rievork operators are currently gewing their options for smaphone

broadband usage. i@efourth-generation systems are in place and available to customers,
there will be further changes in customer pricing as ways to better manage data usage become
necesary AT&T® has reported thabnly 3% ofits iPhoneO dz& (i 2 ac®mhE¥émore than

40% ofits iPhone data traffic on the network, and other operators are finding that they need
additional ways in which to manage and caitwireless broadband usage. Heenew pricing
discussions have been reported in the press for the past yeathgdtCC seems to be basitygy
cost estimates for the public safety community on pricing motteds were abandoned several
years ago.

'° http://online.wsj.com/article/SB10001424052748704240504574586160553502526.html
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Next, the FCC has not factored in ttwst of a commercial operatdraving to spliits backend
network to provide for increasksecurity and services for the first responder community, nor
has ittaken into account the additional hard costs for splittihg backend services into
commercialand missiorcritical segmentsThe commercial operators have expressed a
willingness to worlkcloselywith the first responder communityout they are not prepared to
lose revenue otake a chance olosingcommercial customer® providesecure and missie
critical services$or public safety

GCommercial operators are in business to make a return on their investmentthaydmust

answer to their stockolders. It was recently reported by Verizon Wireléssat its revenue

from data services has reach8@% ofits total quarterly revenue;ie balance was from

wireless voice services. As demand for broadband data grows, so too, wiittme.

However, the FCC certainly cannot expect companies such as Verizon or AT&T to reduce their
ability to service theicommercial customers and provide them with the best possible
broadband experience in order to provide additional capaitigt will be needed on a daily

basis by the public safety communityte spectrum holdings are limited to 10 MHz of

broadband spectim.

¢CKS FAYFf LI NIINILK Ay (GKAAa aASO0AzigsaBtpl fa gAl
community can make dwith 10 MHz of spectrum. One of the reasgsvided by the FCC is

that there will be roaming on commercial wireless networks. It ggpeaghoughthe FCC has

interpreted the data provided tdt in such a way a® believe that this need for use of

commercial spectrum will be on an occasional and infrequent b&tstsdata we have

reviewed® indicates that if thepublic safetycommunitymust operate within the confines of

the 10 MHz presently assigneditopits encroachment into the public spectrum, on a priority

basis, will occur multiple times a day in major metropolitan areas.

The FCC seems to believe that transportable infrastraciuil be available to add capacity
when there is an inciderthat requires more bandwidthit isalso relying on isbuilding
supplemental systems to provide resiliency for capacity surges, increased co\arege
increasa redundancy. Whait is missing$ that public safety mustspond within minutes and
hasliterally minutes inwhichto contain a situatiorthat could ealy become a major incident. If
the communications resourcese not availablat the start of the incident anéirst responders
have b wait untilthey can be trucked in, the value tiosecommunications resourcas
greatlydiminishedfor many incidents

There appears to be a lack of understanding within the FCC as to how important the firsf 10, 15
or 20 minutes of an incident arer how theoddsof catching perpetrators osavingbuildings
decrease only a few houmsto the incident. It is obvious to us th#tte FCC isquating public

safety requirements only to eventlat stretch over multiple days or weeks such at hurricanes

or other disasters. Most of the incidentisat will require full broadbanaapacitywill require

7 http://news.vzw.com/investor/20100422.pdf
18 http://andrewseybold.com/1548-fcc-spectrum-plan-based-on-faulty-logic
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that capacity within the first few minutesrdours Beyond that, for the majority of incidents,
there will be fewerrequirements and there will not be the sammoncentration of first
responders on and around the scene.

C. Capital Expenses (CapEx)

CKAA aSoOutAazy 2F GKS / 2YYA aakiyaave asedededior LI LIS NJ
Capital Expenses over a-§6ar period. The bottorine number is $6.billion, and in the paper

it claimsthat that figure will provide public safety broadband services for 99% of all Americans.
These expenditures are further broken down 4.0 billionfor equipment for commercial

towers, $1.5 billiorto harden commercialdwers, $0.&illion to equip 3,200 rural towers with

public safety broadband spectrum radios, and $filRon for public safety deployable network

sites.

Item Cost Notes
41,600 Commercially Deployed Non- $4.0B Excludes hardening costs.
rural Sites Ethernet over fiber backhaul

connectivity to commercial
carrier’s backhaul

Assumes PS RAN (lit) added to
100% of sites (conservative)

Hardening of Existing Commercial $1.5B Assumes 100% of sites need

Sites hardening (conservative)

3,200 Rural Sites (includes hardening) $0.8 B Assumes EMA, Blend of 25%
new and 75% upgraded sites

Deployable Equipment and $0.2 B

Development

TOTAL CAPEX $6.5B

Based on this model, a reasonable year-by-year projection capital expenses is as depicted in
Exhibit 4:"!

There are a number afther charts and graphs in this sectitimat break out in more detail how
and when these funds will be nded and in what year of the 3fear project. This budget does
not include any costthat might beincurredfor roaming by the public safety operator on a
commercial network. The use of the word MIGHT in this omission of agata demonstrates
that the Commission believes that 10 MHz of public safety spectrum will be sufficietd dise
with only the occasional requirement toam onto commercial networks.sAwve have stated,
this is one of the items in this report, andtime National Broadband Plato which we take
exception.

12
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when examining the more detailed expenditures outlined in Appendixes B and C, but once
again, we believe thatone of the assumptions on which this capital expenditure budgsult

in realworld estimates, nor do they take into account planning and engingesosts,

increased site rental feedue to additional antenas required on the cell sitesr any

contingency funding. Sound business practice would see an inclusion of contingency funds of
between 1®@oand 20% of the total project, which, in itself, would raise the Commi&sion
budget to between $7.15 and $7.8llpn.

D. Ongoing Costs

In this section oftie paperthe Commission discusses its assumptiand the amount of
projected orgoing costslt indicatesthat by year 10 of the projecthe ongoing costs will be
$1.3 hllion per year broken out as shown in the following chart:

Exhibit 5: Ongoing Network Costs Chart

Item

Cost

Notes

Annual OA&M Including $50.9B For 3 M Public Safety Subscribers at

Transport Managed Services Fee $25 per month

Annual RAN Managed Services $0.2 B 44,800 Sites at $1500 per year for

Fee site equipment, OA&M., and $2400
for additional lease cost (this achieves
a 99% population coverage)

Additional costs in rural areas $0.2 B Microwave antenna, power and

(microwave backhaul, additional maintenance lease; miscellaneous

site lease costs, deployable OpEXx) ongoing costs

TOTAL ONGOING COSTS $1.3B

Themre is a caveat indated as foatote 12 which states:

GThe proposed funding covers network operations. The funding is not intended to cover the
operations of the services and applications running on top of that network nor various
administrative functions associated witlublic safety network operations that agencies may
incur. These costs which are part of dayday operations today which we have assumed will

O2yliAydzsS G2 068
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Again, since our basic premise is that we do not believe that tlienlying assumptions on
which this white papeare basedare correct, we do not believe the numbers cite@ a
representative of the true ogoing costs of the network, and we will address our concerns later

in this document.
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E. Cost of Separat®ublic &fety Network

In this part of the papethe Commission continues to ttg make its case that the cost i
GAYOSYUA@S ol aSRéeé ySig2N] RSaAIPBbuRBalitkeNdsd SR A Y
of an entirely separate network would be $15.7 B. Hosvel statesii K Ithé coét of the

StandAlone network described here are less detailed, in part because of the potential range of

2y d2Ay3 O02ai(aodé

The Commission seems to believe that there are only two choices for building out the public
safety broadbad nework. The first choice igs option to essentially combine it with the
commercial networks excefor some of the radio equipmenth& second is to provide a

totally separate and staralone network.The FC@oesnot take into account that between
these two extremes are a number of optiotieat can and should be explorednisome parts of
thecountry, i KS / 2YYAadaA2y Qa OAbestohe/in dohdr&ste pubic FI OG =
safety conmunity will need complete staradone systemsandin other phces there could be a
combination of the two options offered. For example, it would not be out ofrdedm of
possibility for a cor@ublicsafety network to be built in a higlhise urban are#hat is not
augmented by additional shared sites provided injooction with commercial operators. Nor
should the possibility of sharing baekd and IP services with commercial operators while
maintaining both commercial combined sites and existing public safetylmtegored

The Commission is only looking hettwo extremes in this papelt still believesthat a total of
44,800 sites will be needed by the public safety community, but stat in its incentive

based partnershifit considesthe @ Y I NH A ydf €ddinQ & dew éadio access netw@RAN)
for public safety to an existing tower site. Later in this pafigsresentsthe costs of providing
this separate RANSsing a common, acrogke-board number per siteReality isquite different.

As canmercial network operators buildut their own LTE diourth-generation networksthey

will be upgrading their sites in a number of wagispendingon what equipment is already in

place, how old the equipment is, and other factors. In some ¢dlsese upgrades will require

all new equipmat with fiber or micravave backhaulnl others they will be able to add LTE
capabilities to their existing RAdbng withnew antennas and filtering, and in some caesy

will have to find new sites because the sites tipegsently occupyre saturated and unusable

for addiional RAN and antennas. Another pdihat has not been consideredinK'S C/ / Qa
white paper is that sites are not always owned hg tommercial network operator anwhn be
ownedby a third party who rents space to the network operators.

The paper statethata §t KS RAFFSNByOSa SYSNHS Ay (KS O2aid
the costs in zoning and site acquisition, becaafsaany more new cell sites beyond the base
required for public safety LMR (Land Mobile Radio) networks; the costs of baitkhathe cell
aArAiSaT yR (KS 02 dhe&onBdibh ia& dppaf@@bNde agdigat g 2 NJ P ¢
consideredanyoptionsbetween the two extremes, including sharing blaakl and IP backnd
resources with the commercial network operators, acquiregess to sites already developed

14
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but owned and managed by thiplarty tower owners, and other combination solutions.
Therefore we disagreeahat there isthe large cost differentiation detailed in the papand
believe that the real CapEwximberliessomenhere between the two extremes.

Exhibit 7: Incentive-Based Partnership vs. Stand-alone Public Safety Network Capital Expenses

Comparison Cost of 44,800 Sites
Incentive-Based Partnership | Stand-Alone Public Safety Network

Urban Upgraded Site $95,000 $163,752
Urban New Site NA $223,752

SubUrban Upgraded Site $95,000 $213,752
SubUrban New Site NA $288,752

Rural Upgraded Site $216,000 $247,232
SubUrban New _ N $363,0QO _ _ $394,632

$6.3B

Backhaul - Installation to Core Fiber Ring, Non-Rural Sites $0

P Corg quipment. Network Operﬂat‘iovns‘ Centers i $0 v

TOTAL CAPEX| $6.3 B

The paper continues thatinthe analysisg S O2 Yy & A RSNBR G(GKS O2YLX SEA ¢
constructing a nationwide public safety network, in which 80% of the 44ig&30vguld be new

0 dzA fWR dishgree with this assumptias well There are a number of ways to provide
access to existing sites for the public safety community, including requirements that any new
commercial site constructed be made available, reduced time for permitting if public safety is
included in the costruction, and other incentives faower and land owners. @nparingthe

G2 SEGNBYSa Ay Oz2aia Ay 2NRSNI (2 2dmefakhTe
consideratiorthe otheravailable options

[N
ey
u»

The Commission alsteglected tdook at thecosts to increase the public safety spectrum from
10 to 20 MHz as has been requested and introduced as a pending.RHJ81). The actual
costs associated with the addition of 10 MHz of spectrum (the D Bdoek)inor when
compared with the futwe cods of having to allocatadditional broadband spectrum for public
safety in yet another portion of the spectrum. The costs for a new spectrum allocation could
easily drive the cosif the overall network up by 5 to 75%. The addition tie 10 MHz of
adjacent spectrum woulanly increase the total network costs dyp%-25%.

CKS /2YYAaarzyQa 7TAy |lstand@ichénetwdkirglddddboth @agixlk 02 Y LI
and OpExs $34.4 hllion over a 16year period. Once agaiwe dispute this numbemhich the

Commission claims is based on documeaterenced in the foatotes of thereport. Again, the

/I 2 Y'Y A apogitdnisthat there are only two options for building and maintaining the public

15



ANDREWSEYBOLD

safety broadband networHts incentivebased network plamr acomplete nationwide
standalone network owned and operated stricthy the public safety community.

While the public safety community wants and needivn standalone networkhat is

hardened and secure, there will be tradés in different areas of tanation. The series of
networksthat will eventually be constructed wile made up of a combination of staaldne,

LI NOAFfte aKFNBRI FyR LISNKIFLA S@OSy Fdz f& &KL N
these netvorks will be all of one type @notheris not correct. Another pat worth making is
that on the federal gvernment side of law enforcemerthere are a number of nationwide,
standalone networkghat are not sharecnd are considered to be required because of the
needs of the agencies. Thesetworks include the FBI, DEA, Secret Seyaice others. Yet the
Commison seems to be saying that the state anddl public safety community does not have
the same needs as these federal agenciégrdfore,public safetyshould make do with a
shared retwork and less broadband spectrum thamasprovenit needs.

In the same section of the papehe Commission statesiThis lack of scope is compounded if

the public safety entity is operating on an LTE network that utilizes spectrum in a band class
assigned exclusively for the public safety community. This would be the case if the D block was
reallocated to public safety. In that situation, there would be no commercial service provider in

LTE Band Class 14 in the 700 MHz band. While technically systiem could be deployed and
supported, the costs of the network equipment, most notably the devices, would increase
substantially. Without the ability to leverage the economies of scale of a commercial

deployment in a band class, there is significantdg imarket incentive to develop network

equipment and devices capable of operating in that band. Therefore, public safety would have

G2 LI @& aArAIyATAOFY(d LINBYAdzya F2NJ SljdzAa LIYSyad F yR

Thiswould bea valid point ifoublic afety LTE devices will be built for Band Class 14 only.
However, in our conversations with the microchip suppliers have determined that all of the
basic chips support Class 14, and that while there will need to begelsamade to the software
maskssome fiters, and other components, most of the devicést will be usedwill be

capable of providing service across both the public safetycantimercial networkslt is also

true that the public safety community is not expecting to be able to purchase broadband
devices in tleir local communications storese@auseof the uniqueneedsof the public safety
O2YYdzyAlléx Ylrye 2F GKS RSOAOSaA gAff 0S odzAaf i
and will, therefore, bericed higher than a $200 smattone forcommercial use. However, the
overall cost savings will be substantial and we believe that the industry is willing to work with
the public safety community to provide the types of devitegquires at reasonable costs.

Appendix A: Deployable Equipment

This Appendix discusses the inclusiontbé deployable caches of equipmetitat are included
in the public funding proposal, which showdntinue to bea requirement for the overall public
safety broadband network. However, it also includes funding far-Recurmg Engineering
(NRE) costs tonsurethat specialized chipsets and software will be developed to meet the
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needs of the first responder community. $hdontradicts the statement ineStion E above

g KA OK #hisllaék ®fsd0peds compoundetthé public safety entity is operating on an LTE
network that utilizes spectrum in a band class assigned exclusively for the public safety
community.

This would be the case if the D block was reallocated to public safety. In that situation, there
would beno commercial service provider in LTE Band Class 14 in the 700 MHz band. While
technically such a system could be deployed and supported, the costs of the network equipment,
most notably the devices, would increase substantially. Without the ability écelge the

economies of scale of a commercial deployment in a band class, there is significantly less market
incentive to develop network equipment and devices capable of operating in that band.
Therefore, public safety would have to pay significant premitonequipment and devices

dzy RSNJ 4dzOK | aO0OSy |l NR 2 ®¢

The Commission has recognized the need to incent chipset vendors and others to build chipsets
and other components capable of providing devices for use ipthic safetyspectrum, and

our discussionwith these vendors over the past year indicate that the NRE involved would be
the same for developing products only for the 10 MHz of public safety spectrdion the

combination of the D Bck and the public safety spectrum. Further, in the overall systests,

these NRE fees will amount to singlgit $millions, and will not have a material impact on the
overall cost of the system.

Appendix B: Network Cost Model Assumptions

In this Appendixthe Commission lays out its assumptidhat were used to spport its costing

models and to suppoits recommendations that the DIk be auctioned in order to provide a
commercial network operatathat g A £ £ G aAyYdz G yS2dzaf & ilewett R 2 dzi
includes both the Dlbck and public safety spectng However the proposed D Block

spectrum auction rules have been stripped of any requirements for the auction winner to work

with the public safety community except to provide priority access.

It is possible, and perhap&dily, that the winner of the Blockauctionwill decideit can build
its own system out quicker and with less expense thgusharing the costs and having to
include the hardening required for many ité sites, even if the costs were included in the
funding for the public safety netark. Any new operatothat won the D Bck auction would
already be sevetaears behind the existing 78@Hz commercial license holders and would,
therefore, be incented to move ahead rapidly isown.

Oneof the network operatorghat has expressginterest in bidding on the DI&ckindicated to
us that 10 Mk of spectrum is not enough 78@Hz spectrum foit to be able to compete with
the existing license holderand that if the D Bck and public safety systems are built out as
separate systemsome spectrumwill need to bdeft fallow between the two systems to

prevent interference. This will reduce not only the amount of spectawailable for the D IBck
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winner, it will alsoreducethe amount of spectrum available for public safety. This, in,twiti
have a negative impact for both operators and will reduce both their capacity and their data
rates

The @mmission seems to believe that adding another commercial network operator to the mix
of existing license holders will put additional pressanebroadband pricing, and that having

only two network operators in the band will not provide the same level of compatifihis is

based on the fact thathe two largesinetwork operators have licenses a nationwide basigt

does not tale into accounthat on a regiorby-region or cityby-city basisthere will bethree or
more broadband providers in the 708IHz band.

¢tKS ySEG LRAYG KIFra (G2 R2 6AGK (GKS adzo & ONA O SN
that public safetypersonnelwill be able touse larger devices with exteal antennas and larger

batteries gaining a power advantage over commercial devices. Again, this does not take into
account that these devices will also have to be capable of operating on the commercial

networks which are notbeing designed to accommodate these incrahgewer levels, and

some adjstments will have to be mad®e provide thenecessary safeguards if highgower

devices aremployed

Most ofthe other assumptions in thisppendix have been discussed in detaibiher portions
of this paper. Howeveit is worth repeating that the entire Commission plan for the public
safey broadband network is basesh this statement:

Gt NA2NAGE gANBESaa aSNWAOS 2ywuildYYSNOALT ySisg
Supplementatiomprovides for capacity surges, more extensive coverage, and more resiliency
GKdzaA t26SNAY3I aAGS NBIAdANBYSyGa 2y O2NB ySig?

If required as we believe they will be on a daily basis in major metro aggasity wireless
services on commercial networlsll create both short and lorterm issues for both the public
safety community and the commercial operatdngt are trying to keep their commercial
customers happy whilat the same time accommodating the publicetgfcommunity. The
best way to ensurél K I (i LJdzG foanting edjuifesénts @re minimized during normal
types of emergency callsto provide the additional 10MHz of spectrum known as the DoBk.

Again, it should be recognized by the Commission that between the two network extremes
discussed inits paper, there are many viable options for public safety and commercial
operatorsworking together. fl public safety has the spectruinneeds (20 MHz), the level of
cooperation will be better on both sides and Wwelieve that more areas of ih @untry will be
willing to embrace different types of partnering arrangemewtsgen they knowthey have full
and complete access to the bandwidth they need on a daily basis.
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At the end of this ppendix is a final statemenét ¢ KS Y2 RSt gdefidnredlife NBFAYSF
SELISNASYOS Ay T dzii deiNGmeaddzat ff thelabobedagsBniptioBs ate Srongh o ¢

as we believe they are, then the pricing models @sowrong, and the public safety

commurity could not only be left withouenough spectrunior its needs but with half-

completed networks across the United Stateswell We have to wondewhetherthe

Commission and Congreae willing to take these risks.

Appendix C: Underlying Equipment and Cost for Capital Expense Assumptions

Here againanumber of the issues we have discussed above are applicable to this Appendix as
well. Howeverwe do have some additional observations:

1)

2)

3)

4)

Diagrams A and B for NdRural site configurations contain detailed lists of equipment
and funds for engineering andstallation. We find it interesting that these diagrams

and their associated pricing are so complete and include equipment down to the most
basic levels. It appears Hwughthe authors of this paper were trying to convey a sense
of thoroughness in theipricing assumptions. However, their pricing assumptions are
based on a flawed system design level as discussed above, and they did not imgiude a
contingency funding on a pesite basis. Their assumption appears to be that these
numbers would average owcross the guntry. It is not productive in this paper to
compare and contrast every item listed in the $if materials in these diagrams, but

we do believe that these estimates are low and that the actual costs will be considerably
higher, especiallyn areas where commercial operators have already built out their
networks.

Hardening: The assumptions are listed on page 23 of the paper and include generators
and associated equipment. Howeyérey do not take into account the fact that many
urban cell ges are located on the tops of buildings and it is not possible to add
generators due to the weight of the equipment, the storage of flammable liquids, and
local ordinances. These sites will hawde hardened in different waysith a different

set of cos parameters Againwe question the costpresentedin this section.
MicrowaveSystem: These prices, while documented, ar@site basis and appear to
providea single path back to either another siteahub.At the very leastthe nawork
hardening kould includedualdiversity antennas, and for major sites, a second path to
a different entry point within the network.

Fiber: hereareno cost assumptions listed for fibewhich is also being used for

backhaul at many sites, especially within urban asevheremicrowave (which requires
line-of-sight) cannot be deployed. If the assumption is that the public safety system will
make use of existing fiber and not need additional fiber connectiedind thisto be
shortsighted.

Since we believe that thgystem design and amaint of available public safetynly spectrum
are based on faulty assumptiange alsobelieve that all of these cost estimates sldbe
increased to reflect realorld system design criteria.
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Appendix D: Capex fdPublic &fety 700 MHz BuildsStandAlone

This sectioralso assumethat each and every networthat is to be integrated into the public
safety nationwidesystem will require 100% standalone towers, equipment, haak and back
end servicesThis would represent the id world for public safety one common network for
public safety on a nationwide basis with aquipment orcommercialsharing and it is what

the public safety community needs and deserves. However, there is a reality here that there
must be compromisd the networkis to beunderway in a timelyand more coseffective
manner.

Conclusions

The Federal Communications Commission seems to be perplexed that the public safety
community did not simply endorse the recommendations containetiénNational Broadhbad
Plan in @apter 16.1t attemptsto make the case thgtublic safetydoes not neednore than 10
MHz of spectrum even though the data provided shat®erwise It seensto believe that
what is best fothe nation is to esurethat a third commercial netwik provider be
empowered withits own 10 MHz of spectrum antlhasrationalized that public safety can
make do withits own 10 MHz of spectrum and sharing, on a priority basis, with all of the
commercial operators.

Historically public safety on &ederal, state, and local level hasot had to compete with
consurrers for use of spectrum and hhad what littlespectrum itcontrolsavailable tat on a
24 by 7 basis. But now the Commission believesllinot impactpublic safetycommunications
to have toshare spectrum and contend for bandwidth with those who may be viewing
streaming video, surfing the web, or playing multiplayer games across the network.

The Commission appears to be baffled that public safety wants 20 Mi¢tmtiuousspectrum
andworQd &SGOGt S T 2itNieeds madNtRaw 20aM8Ez ofi pectium k ill lseipplied
at a later date in yet another portion of the spectrunit doesnot seem to comprehend that
the reason the public safety community has an interoperability probletherfirst place is that
over many decadeprevious Commissions h@allocated small slices of spectrum to public
safety and never enougtontiguousspectrum to be able to develop and implement
interoperability forits voice services.

Now this Commissiois aboutto make the same mistake when it comes to broadband

spectrum allocations and leave it to a future Commission to, once again, dole out another sliver
of spectrum in yetainother portion of the spectrum.tAhe same timeit istelling the

commercal operators thait will find them up to 500 MHz of additional spectrum over the next

10 years and that 300 MHz of this spectrum will Hecated within the next 5 years!
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The white @per released orpril 23, which is the subject of this paper, is onemaway in
which the FCC is trying to justifg position and once agashort-change the public safety
community.lt is disgpointing that the FCC feellsneeds to prove that its plan is the onpyan
that will work, andby issuingreiled threats, maké clear to the public safety community that if
it wantsthe suppat of the FCC when it comes tederal funding requestst needs to endorse
the NBP as it has been written.

The white paper does not accomplish its goal. Insiétadakes it clear thatt6 C/ / Q& LI |y 1
public safety was, from the start, based on flawed logic and data pthiatsvere molded to

suit theCommissiof Beliefs It was not based on fact, and largely ignored the input provided

by the public safety community, commercial netwanberators, and equipment vendarall of

whom have the experience and knowledge to understand the issues and to prove that 10 MHz

of spectrum is not enough for public safety even at the outset, sibrpossible for public safety

to share bandwidth witlbusiness and consumer customers whose broadband usage peaks at

the same time there is maximum demand for bandwidth from the public safety community.

It is evermore difficultto understand why, given thepportunity to rectify errors made by
previous Comnssions at little additional cost to taxpayers, the Commission did not, from the
outset, simply propose as part of the National Broadband Report that public safety needed the
full 20 MHz of spectrum, and that this would not preclude the public safety camtynuas well

as the commercial community from working together to build a watllss public safety

network that would provide, most of the time, the bandwidth they need on a daily basis.

Several times over the last few monthise FCC has indicated thiltere was no spport for the
public safety position as advocated by all of the major national public safety organizatidns
endorsed by major network operators and vendors. Now that there is movement within
Congress to address this issue, those withim ECC feel they have to justify their position
rather than agredo take a new look at the issues and modify their plan.

ThoseNB I RA Yy 3 (i Kgpetwho dogsotaniidarsiafid all of the issues wiltobably be

convinced by all of the charts and gtes that the FCC plan is well thought out and well crafted

TKSe 62y Qi dzyRSNRUGI YR GKI { taiakiciontm REBckib e Ay 3 Y2 GA
enhance competition within the ranks of the camarcial network operators.daccomplish

that, theywill hawe to shortchange the public safety community once again.

Andrew M. Seybold
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